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‘Groundbreaking’ study has implications for fish health,
aquaculture vaccines and the U.S. fish farming industry

Researchers from the University of New Mexico have discovered an immune structure in the nasal
cavities of rainbow trout that scientists previously didn't know existed. The new knowledge will allow
fish immunologists better understand the efficacy of aquaculture vaccines. The study, which was
published in the Journal of Immunology
(https://journals.aai.org/jimmunol/article/209/11/2215/237337/A-Novel-Organized-Nasopharynx-
Associated-Lymphoid), was funded by a three-year, $500,000 grant from the USDA's National Institute
of Food and Agriculture.

While fish and mammals have similar immune systems, there are important anatomical differences.
For the most part, the immune system of non-mammalian vertebrates is not well known.

The investigators noted that this nasal immune structure has molecular features of “germinal centers”
— a reaction that happens in humans when we get vaccinated or infected. Germinal center reactions are
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Researchers have discovered an immune structure in the nasal cavities of rainbow trout that will allow
fish immunologists better understand the efficacy of aquaculture vaccines. Photo courtesy of the
University of New Mexico.

often used as markers for vaccine responses.

“We knew about germinal center reactions in lymphoid structures in humans, mice and birds, but we
didn't think the architecture of the fish immune system had such structures,” said Irene Salinas, a
professor and associate chair in biology. “Many people have looked for them including us, but we
couldn’t find them, mainly due to the lack of the right tools.”

(http://www.choicegroup.in/canning).

Until 2018, the researchers kept dissecting the olfactory organ of trout out of the fish nasal cavities,
“leaving behind the answer they were looking for.” One of the researchers, Pedro A. Castrillo, suggested
keeping the discarded part and examining the entire undisturbed nasal cavity.

“We were basically leaving that tissue behind, and that's where this structure is,” Salinas said. “We have
been investigating the nasal immune system of fish for a decade, but we kept missing these unique
structures full of lymphocytes.”
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The study has implications for fish health, vaccinology and the U.S. fish farming industry, Salinas said.
The B cells in the germinal centers are part of the immune system and create antibodies to fight viruses
and bacteria, giving researchers a look at how fish react to vaccines.

“When we were developing vaccines until now, we didn’t know where to look to measure the impact of
the vaccine on fish immune systems,” she said.

With this new information, vaccinations in fish can be better understood, including the best interval time
between doses of vaccinations that require more than one administration. There is also hope that the
research can reduce the cost of vaccinating fish. The team hopes the USDA will continue to support the
work to optimize booster vaccines for aquaculture that can be delivered without injection (mucosal
vaccines).

Read the full study (https:/journals.aai.org/jimmunol/article/209/11/2215/237337/A-Novel-
Organized-Nasopharynx-Associated-Lymphoid).
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