
 

Toxicologists recommend human cell-based
methods to identify asthma-causing
chemicals

September 11 2017

  
 

  

A diagram of the proposed AOP. Credit: Physicians Committee for Responsible
Medicine

Chemicals that could potentially cause asthma through an immune
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reaction could be better identified with human cell- and computer-based
test methods, according to a new research paper co-authored by the
Physicians Committee's Kristie Sullivan, M.P.H., in Applied In Vitro
Toxicology.

Chemical respiratory allergens are chemicals that cause a serious 
immune reaction known as respiratory sensitization. Sensitized
individuals experience coughing, wheezing, difficulty breathing, and
obstruction and hyperreactivity of the airways that can worsen upon
repeated exposure. Workers in the cleaning, painting, construction, and
hairdressing industries are most at risk, but consumers may also be
exposed to chemical respiratory allergens and become sensitized to these
chemicals.

The Center for Disease Control and Prevention estimates that up to 18.4
million adults in the United States have asthma, and up to 25 percent of
those cases could be caused by occupational exposures.

Due to the severity and irreversibility of chemical respiratory allergy,
identifying allergens is of considerable public health and socioeconomic
importance. Currently, there are no standardized or regulatory-accepted
test methods for detecting these chemicals.

Sullivan and the paper's co-authors have developed an Adverse Outcome
Pathway (AOP) to explain how these chemicals sensitize the respiratory
tract and highlights potential tests which could be used to identify them.
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The proposed AOP for respiratory sensitization includes covalent binding of low-
molecular-weight chemicals to lung or skin proteins (a), the activation of
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inflammatory cytokines and chemokines and cytoprotective gene pathways
typical of a Th2 immune response (b), activation and migration of Th2-skewed
dendritic cells to lymph nodes (c), T cell activation, proliferation, and
polarization (d) leading to sensitization of the respiratory tract. Th2, T helper 2.
Credit: Physicians Committee for Responsible Medicine

An AOP is an organized collection of existing data on how exposure to a
particular chemical may trigger a series of biological changes in the body
resulting in illness or injury to an individual (human or animal) or
population. Scientists can then use the AOP to identify gaps in
knowledge and the most relevant test methods, which can increase
testing speed, lower costs, and reduce animal testing.

Each AOP outlines a process that includes:

A Molecular Initiating Event (MIE): The initial molecular event
that occurs in the body after exposure to a chemical
Key Events (KEs) and Key Event Relationships (KERs): The
progression of events occurring in the body following the MIE,
such as cell damage and changes in organ function
Adverse Outcomes (AO): Diseases, extinction of a species

"The immune and respiratory systems of mice and rats react differently
to chemicals than human systems do, making it difficult to detect
chemical respiratory allergens and prevent people from developing these
reactions," says Kristie Sullivan, M.P.H., vice president of research
policy for the Physicians Committee. "This AOP will help speed the
further development of computer-based and cell-based tests that could
be used to detect chemical respiratory allergens and lead to the
regulatory acceptance of nonanimal approaches to protect workers and
consumers."
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  More information: Kristie M. Sullivan et al, An Adverse Outcome
Pathway for Sensitization of the Respiratory Tract by Low-Molecular-
Weight Chemicals: Building Evidence to Support the Utility of In Vitro
and In Silico Methods in a Regulatory Context, Applied In Vitro
Toxicology (2017). DOI: 10.1089/aivt.2017.0010
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