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The lymphatic system is critical to the uptake of lipids from the diet, returning protein from the intercellular spaces back
to the blood, and maintaining proper immune responses. We know that spaceflight affects nutritional uptake, muscle
density, and the body’s response to foreign pathogens, both new and reoccurring. These effects might be related to
spaceflight environments impacts on the lymphatic system. We know from our previous work on a rat model of fluid
shift, which simulates some of the effects of microgravity, that the function of the lymphatic system is depressed. We
recently found that this is associated with profound intestinal inflammation and nutritional imbalance, resulting in a
general wasting effect despite increased food intake. We hypothesize that lymphatic function is depressed in spaceflight
and that this leads to alterations in the inflammatory status of the gut, altered intestinal microbiota, and altered
nutritional uptake. We will measure shifts in bacterial populations of the gut microbiota, the host’s response to the
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microbiota, as well as antigen trafficking and nutritional absorption changes in both space-flown and hind limb
suspended animals. Understanding these changes is key to the development of practical countermeasures for GI
(gastrointestinal) health.
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