This assumption is the subject of in-
tense scientific controversy. It derives
in part from radiation biology studies
and is based on the observation that
many carcinogens are genotoxic —
that is, they cause direct damage to
genes that may lead to cancer. There-
fore, any level of exposure to a car-
cinogen might present some calculable
risk of cancer. The risk is still related
to the dose, as it is with noncarcino-
genic effects.

Since typical human exposure lev-
els to potentially carcinogenic pesti-
cides are often several thousand times
lower than the doses that have pro-
duced cancer in animal studies, calcu-
lation of carcinogenic risks requires
extrapolation of the results of high-
dose animal studies to potential hu-
man effects at low levels of exposure.
Scientists have adopted mathematical

models to predict human effects based
on animal effects.

Such models yield a value known
as the cancer potency factor. Because a
variety of different mathematical mod-
els exist, cancer potency factors vary
widely depending upon the choice of
the model and its assumptions. The
most common model used is the lin-
earized multistage model (see p. 26).
This model assumes that a cell which
may be a target for a carcinogenic
chemical goes through a specific num-
ber of different stages and that the
probability of a “hit” on the cell lead-
ing to cancer is stage-specific. At very
low levels of exposure, the relation-
ship between exposure level and ex-
cess cancers is linear; any finite level of
exposure leads to some numerical
value of excess cancers (above the
background level in the population).

The NAS report recommended use
of the two-stage clonal expansion
model, itself a recent interpretation of
the multistage model. This is a biologi-
cally based model of carcinogenesis
that takes into account the special
physiological characteristics of infants
and children, such as the rapid rate of
cell division and tissue growth. Bio-
chemical events in infants and chil-
dren, such as enzymes induction at
different stages of development, may
affect their response to pesticide resi-
dues. In addition, the NAS report rec-
ommended development of “pharma-
cokinetic” models for infants and
children — that is, models that de-
scribe the child’s unique physiological
patterns of residue uptake and distri-
bution, allowing for factors such as
lactation and development. The report
also recommended use of the so-called
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