ExposureA

PROJECT OVERVIEW

The Exposure Assessment Research Core focuses on analytical
chemistry needs and physiologically based toxicokinetic (PBTK)
modeling. The Core provides analytical support for the Com-
munity Based Participatory Research (CBPR) and Pesticide Ex-
posure Pathways Projects. For the Pesticide Exposure Pathways
Project, this assistance consists of technical advice and consul-
tation on analytical chemistry approaches for exposure assess-
ment methods required for the wide range of studies proposed
by the CBPR Project, which include air, dust, soil, urine, blood,
and skin wash. For the CBPR Project, support is provided in
training for urine, blood, and house and car dust collection. Sam-
pling for the CBPR Project will include around 200 households.
The Core will also analyze samples collected in the field by the
CBPR Project. The focus of the project will be organophosphates
(OP) for the farmworkers and non-farmworkers groups. In the
warehouse worker group, urine and house and vehicle dust will

analyzed for OPs and perhaps some non-OP pesticides.

The Exposure Assessment Research Core assists other Research
Projects and Facility Cores by providing advice on how to inter-
pret analytic results in the proposed studies. The Core also utiliz-
es a rich archive of previous studies conducted by Center scien-
tists on pesticide exposures of adults and children in the Yakima
Valley and for Western Washington urban populations. During
the first period of funding, kinetic modeling performed by the
Core also proved invaluable for understanding and translating

information on molecular mechanisms and genetic susceptibility.
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Fig. 1 Conceptual diagram of the physiologically based toxicokinetic (PBTK) model for pesticide disposition.
Key maternal and embryonic compartments are shown connected by plasma flow. Transport between
compartments is flow driven with the exception of transport into the maternal brain, red blood cells and

placenta, which are modeled as diffusion limited processes (adapted from Lewandowski et al).

WHY CHILDREN?

Young children can differ greatly from adults in their ability to
metabolize compounds (Ginsberg et al. 2002) and special care
must be taken when considering children’s exposure to pesti-
cides. Some of the special susceptibilities of children to pesticide
exposure and health effects that are important considerations

for the Exposure Assessment Facility Core are:

1) Many xenobiotics are metabolized more rapidly in children.
For toxicants such as chlorpyrifos, whose metabolite chlor-
pyrifos-oxon is more effective than the parent compound in
inactivating acetylcholinesterase (AChE), exposure to chil-

dren may result in increased acute effects.

2) Studies in rats have suggested more rapid absorption of a
number of compounds through the gastrointestinal tract of

young versus mature animals.

3) Children have lower concentrations of plasma proteins (nota-
bly albumin, gamma globulins, and lipoproteins) which bind
many pesticides. This may result in higher unbound pesti-
cide concentrations in the blood, leading to more acute ef-

fects following exposure.

SPECIFIC AIMS

1. Provide analytical chemical support to the Community-Based
Participatory Research (CBPR) Project and the Pesticide Ex-
posure Pathways Project by conducting analyses for OP pes-
ticides and metabolites in house dust, vehicle dust and adult

and child urine samples.

2. Provide assistance with the interpretation of exposure data
to the CBPR Project and the Pesticide Exposure Pathways
Project. Interpretation of the results from the house dust, ve-
hicle dust and urinary analyses is not a straightforward pro-
cess due to the complex relationship between environmental

samples and urinary metabolites.

3. Coordinate mechanistic modeling of exposure and dose
among all Center projects to be linked with dynamic model-
ing performed by the Risk Characterization Core. Stochastic
models will be generated to explore links between measured
environmental pesticide levels and biomonitoring results and
ultimately to biological effects. This will require mathemati-
cal representation of human behaviors, chemical transfer
and absorption processes, and the pharmacokinetics of me-
tabolism and excretion. Exposure and pharmacokinetic mod-
els will then be linked with biologically-based dose response

models to better explore exposure response relationships.
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4) Because infants have a lower fraction of body fat compared
to adults, lipophilic pesticides, such as azinphos methyl and
chlorpyrifos, will distribute into a smaller volume, with re-

sulting higher concentrations in blood.

5) The developing blood-brain barrier in infants may be less ef-
fective at screening pesticide and metal toxicants compared
to adults. This has been documented for lead exposure in ani-

mal studies.

7) While there is a smaller alveolar surface area available for
toxicant absorption, infants have a respiratory volume per

body weight that is about twice that of adults.

8) The skin area per body weight value in infants is about twice
that of adults, increasing the importance of dermal absorp-

tion of pesticides.
9) Younger children have increased pesticide exposure

through pica soil ingestion and increased dermal contact

with house dust.

ANTICIPATED OUTCOMES
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During the next year the Core will assist in the design of the Community-Based Research Project and identify appropriate chemical

analytical methods for analysis. In the future, we will look at additional urinary biomarkers of exposure other than diakyl phosphate
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