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Project 1: Human Susceptibility to Trichothecene Mycotoxcins.
1. What major problem or issue is being resolved and how are you resolving it?

Two issues are being addressed in this project. First, during head blight of wheat and barley,
deoxynivalenol (DON or “vomitoxin”) and other trichothecene mycotoxins are elaborated that can
potentially cause adverse health effects in individuals who consume the infected grain. Although
DON is regulated in the U.S. at 1 ppm in finished food, the European Economic Union and Codex
Alimenterius have proposed much lower limits based on a few rodent studies and assumptions that
their greater sensitivity of children to DON. Our work has identified specific indicators or biomarkers
of DON toxicity that can be applied to risk assessment.

A second issue is that although agricultural workers are exposed to airborne DON during harvest,
threshing and milling of infected wheat and barley, virtually nothing is known about the adverse
effects of inhaling this toxin. Thus, a critical knowledge gap exists relative to the true risks presented
to consumers and grain handlers by DON and other trichothecenes elicited during outbreaks head
blight. Our research is addressing this gap by providing data on effects of DON inhalation using the
rodent model.

2. List the most important accomplishment and its impact (how is it being used?).
Complete all three sections (repeat sections for each major accomplishment):

Accomplishment #1: We have determined that DON is absorbed similarly by young and
adult mice. Ingestion of DON also causes marked proinflammatory cytokine induction (a
marker for DON toxicity) in spleen, liver and lung in adults but a much reduced response
occurs in young mice. We have further determined that DON is capable of rapidly and
transiently upregulating suppressors of cytokine signaling (“SOCs”) in the murine liver.
SOCs are capable of downregulating food intake and weight gain and then induction might
explain DON’s metabolic effects.

Impact:. DON-induced upregulation of SOCS might represent an unrecognized mechanism
for chronic effects like growth retardation. A characterization of the physiological role of
SOCS upregulation in DON treated might hold promise for precise human comparability of
murine DON data. The understanding of growth retardation mechanisms will reduce
uncertainties in risk assessment for this toxin.

Accomplishment #2: We have determined that the mycotoxin deoxynivalenol distributes
rapidly throughout mouse organs and reaches peak plasma concentration within 30 minutes
of exposure regardless of whether exposed via gut or respiratory route. We have determined
that plasma concentration of DON is 2-3 fold higher in respiratory-exposed mice, resulting
in a greater tissue distribution. We have determined that proinflammatory markers of DON
toxicity are higher in tissues of nasally exposed mice given the same quantities of DON.

Impact: Quantification of kinetic differences between nasal and oral routes provides a
basis for characterization of potential risk(s) associated with DON inhalation. These
observations show for the first time a potential health effect with respiratory exposure to
DON suggesting the need for adequate risk characterization and risk management for grain
handlers. Overall this brings us closer to understanding the effects of DON inhalation in a
quantifiable manner
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As a result of that accomplishment, what does your particular clientele, the scientific

community, and agriculture as a whole have now that they didn’t have before?

*DON regulations are largely based on its effects on growth retardation and potential effects
of young children. Critical new information is now available to enhance science —based risk

assessment and for establishing/modifying DON tolerances.

A potential hazard for agricultural workers handling Fusarium-contaminated grain has been
identified. This might be an important consideration in for establishing safety measures for

workers occupationally exposed to DON during grain handling.

Include below a list of the publications, presentations, peer-reviewed articles, and non-peer
reviewed articles written about your work that resulted from all of the projects included in
the grant. Please reference each item using an accepted journal format. If you need more

space, continue the list on the next page.
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