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Approach tested at FAU first to look at
dolphin immune system

May 25 2017

While there are a number of studies and reports that suggest a correlation
between environmental contaminants, immune disturbances and disease
susceptibility in wild dolphins and other marine mammals, scientists and
veterinarians need a way to characterize, monitor and evaluate specific immune
cells to investigate and confirm this correlation. Credit: Florida Atlantic
University

For humans, there are hundreds of antibodies available on the market
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today to evaluate immune status in health and diseases. However, for the
more than 42 known species of dolphins around the world, commercially
available marine-specific antibodies do not exist. With the drastic
increase in the number of unusual dolphin strandings and deaths along
the southeastern coast of the United States and elsewhere, finding
specific antibodies to test, monitor and document their immune health is
critical.

Researchers from Florida Atlantic University's Charles E. Schmidt
College of Medicine in collaboration with Georgia Aquarium, conducted
a study to identify cross-reactive terrestrial-specific antibodies for
dolphins, which is the first study to characterize their immune cell
subsets using this methodology. The goal of this study was to assess
changes in immune cell populations in dolphins in the wild and results
are published in the journal BMC Veterinary Research.

"We know that a strong immune system is important for combatting
infectious diseases and cancer in both humans and animals," said Mahyar
Nouri-Shirazi, DVM., Ph.D., lead author of the study and a professor of
integrated medical science in FAU's College of Medicine. "Wild
dolphins are impacted by newly characterized infectious disease and
cancer, often associated with immunologic disturbances, which are now
being better characterized."

While there are a number of studies and reports that suggest a
correlation between environmental contaminants, immune disturbances
and disease susceptibility in wild dolphins and other marine mammals,
scientists and veterinarians need a way to characterize, monitor and
evaluate specific immune cells to investigate and confirm this
correlation.

The gold standard to monitor immune status and disease progression in
humans is flow cytometry, a powerful tool that is used to rapidly
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measure and isolate immune cells. However, flow cytometry for
dolphins requires the use of dolphin specific antibodies that are presently
limited for the many different types of immune cells. To address this
limitation, Nouri-Shirazi's team i1dentified cross-reactive, terrestrial-
specific antibodies to phenotype the immune cells of dolphins under
human care and compare them with the immune status of Atlantic
bottlenose dolphins in the wild.

"When we compared the samples, we were able to see that the profile of
some of the dolphins in the wild had changed significantly," said Nouri-
Shirazi. "We saw abnormal distributions and increases in the percentages
of the immune cells, which indirectly tells us that there may be a disease
present."

Results from this study show that out of 65 terrestrial-specific antibodies
tested, 11 were cross-reactive and identified dolphin immune cell
populations within their peripheral blood. Using these antibodies, the
researchers found significant differences in the absolute number of cells
expressing specific markers within their lymphocyte and monocyte
fractions. They found that the cross-reactive antibodies not only
identified specific changes in the immune cells of dolphins in the wild,
but also opened up the possibility to investigate the causal relationship
between immune disturbances and morbidity and mortality seen in these
dolphins in the wild.

"Georgia Aquarium's collaborative bottlenose dolphin research with
FAU has demonstrated the intricate and dynamic interactions that occur
between infectious disease, anthropogenic contaminants and
immunologic responses. We have found that these interactions highlight
the complexity of evaluating health in dolphins," said Gregory Bossart,
VMD, Ph.D., co-author of the study and senior vice president and chief
veterinary officer, Georgia aquarium. "Additionally, we have
demonstrated that the bottlenose dolphin is a valuable sentinel species
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for understanding emerging or re-emerging diseases that may impact
environmental and human health."

Findings from this study open up the possibility of utilizing flow
cytometry for routine health assessment by monitoring specific changes
in immune cells of wild dolphins caused by environmental contaminants
or infectious agents with the goal of understanding pathogenesis of
diseases.

The researchers anticipate that this new approach could be applicable to
dolphins as well as other marine mammals including whales and
manatees.

"Down the road, we hope to further develop this approach as an
important tool to accurately gauge dolphin health and immunity," said
Nouri-Shirazi. "Ideally, we hope that our research triggers interest for
companies to further develop and commercialize these biomarkers to
help us monitor and document dolphin health worldwide."

More information: "Phenotyping and Comparing the Immune Cell
Populations of Free-ranging Atlantic Bottlenose Dolphins (Tursiops
truncates) and Dolphins Under Human Care" BMC Veterinary Research,
2017.
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