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Abstract:

Polycyclic aromatic hydrocarbons (PAHs) mixtures are a human health concern since
several PAHs are human carcinogens, and the mixtures are frequently found in
contaminated air, water, and soil. Health Canada regularly conducts assessments to
determine the likelihood that PAH mixtures may cause adverse human health effects.
Despite that fact that environmental samples can contain many different PAHs,
assessments typically focus on a handful of targeted PAHs and assume that the
mixture hazard is determined by the sum of the contributions from each targeted
PAH. This assumption of dose-additivity for PAHs has not been rigorously evaluated.
This study evaluates the risk assessment approach currently employed for polycyclic
aromatic hydrocarbon (PAH)-contaminated media, wherein carcinogenic hazards are
evaluated using a dose-addition model that employs potency equivalency factors
(PEFs) for targeted carcinogenic PAHs. Here, Muta™Mouse mice were sub-
chronically exposed to PAH mixtures (p.o.), and mutagenic potency (MP) values were
determined for five tissues. Predicted dose-additive mixture MPs were generated by
summing the products of the concentrations and MPs of the individual targeted PAHs;
values were compared to the experimental MPs of the mixtures to evaluate dose-
additivity. Additionally, the PEF-determined BaP-equivalent concentrations were
compared to those determined using a bioassay-derived method (BDM) (i.e., an
additivity-independent approach). In bone marrow, mixture mutagenicity was less
than dose-additive and the PEF-method provided higher estimates of BaP-
equivalents than the BDM. Conversely, mixture mutagenicity in site-of-contact tissues
(e.g., small intestine) was generally more than dose-additive and the PEF-method
provided lower estimates of BaP-equivalents than the BDM. Overall, this study
demonstrates that dose-additive predictions of mixture mutagenic potency based on
the concentrations and potencies of a small number of targeted PAHs results in
values that are surprisingly close to those determined experimentally, providing
support for the dose-additive assumption employed for human health risk assessment
of PAH mixtures.
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Biography:

Dr. Long began her research career in Dr. Paul White’s genetic toxicology
laboratory at Health Canada over a decade ago as an undergraduate thesis
student studying the in vitro mutagenicity of organic extracts from PAH-
contaminated soils. Following graduation, she went on to work as a Research
Technician in the same laboratory and eventually moved up to her current
position as a Research Biologist in the Genetic Toxicology lab in the
Environmental Health Science and Research Bureau. She received her PhD in
Biology with a specialization in Chemical and Environmental Toxicology from
the University of Ottawa earlier this year. Her research has two main focuses:
the genetic toxicity of complex PAH mixtures, and the development and
evaluation of new genetic toxicity approaches for the regulatory assessment of
chemicals. Dr. Long has delivered 21 invited oral presentations, and published
16 manuscripts. She has also won a number of awards for her research,
including recently the 2016 best student paper award from the journal
Environmental and Molecular Mutagenesis, and the 2017 Emerging Scientist
Award, awarded by the Genetic Toxicology Association.
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