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A unified theory of
carcinogenicity based on
contemporary knowledge




What is our current understanding of the
phenomenon we define as “carcinogenesis?”

How should we interpret and apply this
understanding in the context of characterizing the
carcinogenic potential of agents to which we are
exposed in our environment?

Does the current Framework for researching, testing,
analyzing, assessing, classifying, labelling and
managing known or hypothesized hazard and risk for
this endpoint of concern represent the most
scientifically-sound approach to protection of the
public health?




Carcinogenesis

Cancer is due to mistakes occurring in the DNA.
More than one mistake in the DNA is necessary.

All of the mistakes need to accumulate in a single cell
(clonal origin of cancer).

The cell populations at risk are the tissue pluripotent
(stem) cells.

Every time DNA replicates, permanent mistakes can
OoCcCur.

Carcinogenesis is a stochastic process.

Doe et al., Reg Tox Pharm 103:124-129, 2019
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First step toward initiation of a somatic cell

The parent cell divides (x) and has a
risk of mutation (u, small case
letters) to occur.

These mutations may be repaired (p)
or one or more may be of such
significance that they induce the cell
to die (d).

The outcome of this could be a
daughter cell that is a clone of the
parent (A), a dead cell (B) because
the mutation(s) was(were) not

B compatible with a functional life, Or
a daughter cell that contains a
mutated gene (C).

Wolf et al., Reg Toxicol Pharmacol 103:86-92, 2019
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Source Population model of chemical carcinogenesis.
Bate/Transport Requires sufficient exposure and maintenance
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Question: Does the current Framework
for researching, testing, analyzing,
assessing, classifying, labelling and
managing known or hypothesized
hazard and risk for this endpoint of
concern represent the most
scientifically-supportable approach to
protection of the public health?

Answer:
A resounding “No!”
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