
 

Pathogen research could aid prediction,
response to anthrax and other epidemic
diseases
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Better prediction of the emergence, spread and evolution of the
environmentally transmitted pathogen that causes anthrax is the focus of
a National Science Foundation award to the University at Albany, State
University of New York and the University of Maine.
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Wendy Turner, University at Albany assistant professor of biological
sciences, is leading the research team on the four-year, nearly $2.5
million project. Co-principal investigator is Pauline Kamath, UMaine
assistant professor of animal health. They will be joined by scientists
from the University of Pretoria, University of Namibia, University of
Oslo and University of Hohenheim.

Anthrax is a serious infectious disease caused by the bacteria Bacillus
anthracis, according to the Centers for Disease Control and Prevention
(CDC). The bacteria is an environmentally persistent pathogen that
naturally occurs in soil, and can infect wild and domestic herbivore
animals that inhale or ingest spores in soil, plants or water.

The variation in anthrax outbreaks worldwide hinders successful
prediction and response, according to the researchers. There is a lack of
understanding of the factors driving geographic differences in the
ecology of the pathogen, as well as the pattern of disease outbreaks.

The scientists will conduct research in two national parks in southern
Africa that differ in the timing and severity of anthrax outbreaks. They
will investigate the roles of host, pathogen and environment to
understand how the pathogen-host interaction evolves and contributes to
the differences in anthrax occurrences in the two study areas.

In Etosha National Park, Namibia, there are smaller outbreaks annually
during wet seasons that primarily affect zebra. In Kruger National Park,
South Africa, larger outbreaks tend to affect browsing kudu in dry
seasons about every 10 years.

The project will focus on host and environment processes to understand
how tradeoffs in pathogen survival and transmission affect pathogen
diversity, host resistance and disease incidence, and ultimately, how
these processes may drive host-pathogen coevolution.
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The research, using genomics, and statistical and dynamic modeling, has
implications for public health, agriculture and biosecurity. It also could
add to the understanding of other epidemic and emerging diseases that
similarly have a variety of transmission modes, high environmental
survival and wide host range. Researchers will build models predicting
anthrax transmission dynamics across ecosystems.

The research will facilitate development of predictive tools to better
manage public health and related policies for complex, multihost
zoonotic diseases, such as anthrax.

Humans can contract anthrax if they come in contact with infected
animals or contaminated animal products, according to the CDC. In
addition, people can develop the disease if the spores are inhaled, or
enter the bloodstream through a wound, or by ingestion or injection.

The CDC notes that an anthrax vaccine for animals developed in 1937
reduced the incidence of the disease in humans. More than a decade
later, a human vaccine for the disease was developed.

Throughout the 20th century, anthrax has been weaponized, including
during wartime and, most recently, as a form of bioterrorism.
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