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Task Description:

SMO 016. These studies are designed to provide information about the changes in nutritional status and calcium and bone
metabolism during and after space flight. It is well known that the status of some vitamins (i.e., folate, vitamin K, vitamin D) is
decreased after long-duration space flight. Never before have we been able to investigate most of these changes during flight.
In-flight data will assist in the interpretation of post-flight data, and it will help to assess countermeasure efficiency during flight.
The investigators will measure blood levels of vitamins, minerals, oxidative damage markers, markers of iron and calcium
metabolism, bone- and calcium-regulating hormones, markers of cardiovascular risk (associated with nutritional status), stress
hormones, and urinary markers of bone turnover. These will provide a complete profile of nutritional status and bone and calcium
metabolism, and will be important for understanding the effects of the countermeasures under consideration as well as the
mechanisms of alterations that occur during space flight. Data will be collected before, during, and after flight. The main potential
benefit of this research is obtaining more information about the bone loss and changes in nutritional status that occur during space
flight, and knowledge of how effective bone-loss countermeasures are for extended duration space flight. The information gained
here will also be important for developing new treatments for metabolic disorders in the general population. 
See also http://www.nasa.gov/ 

  

Rationale for HRP
Directed Research:   

Research Impact/Earth
Benefits:

Nutritional status is clearly altered after long-duration space flight. As indicated above, several nutrients demonstrate decreased
status (despite adequate intake in some cases) after long-duration space flight. It is imperative that we determine the mechanism
and kinetics of these changes if we are going to send crew members on exploration-class missions. The inclusion of in-flight
blood/urine collections and expansion to include more parameters to better monitor nutritional status is required to better understand
the role of nutrition in bone health, changes in body composition, oxidative damage, and defining nutritional requirements.
Maintaining and monitoring nutritional status are important for ensuring crew health during space flight, and will be critical as we
begin to embark on the longer duration exploration missions in the future. Understanding the interrelationship between nutritional
status and other physiological systems inflight may also help to better understand human health for those on Earth. Several findings
have arisen from this study, and resulted in publications. These contribute to the understanding of the role of nutrition in health and
disease in all populations, including and well beyond astronauts. 
  

Task Progress:

SUPPLEMENTAL REPORTING FOR FINAL REPORT (March 2015) 
This study is complete. The findings from the Nutrition SMO have shed light on a number of metabolic issues that are important for
human long-duration space flight. Given the comprehensive nature of the Nutritional Status Assessment protocol, there are likely
many lessons to be learned, beyond those already identified. These data will be a valuable resource for years to come. 

Sample collection protocols were well executed, and samples were returned on Space Shuttle and SpaceX flights. 32 subjects
completed the protocol. Individual data briefings have been provided to all available crewmembers. Findings have been briefed to
the Human Health and Performance Directorate, the Human Research Program (HRP) and its Human Health Countermeasures
Element, and the International Space Station Medical Project. Data have been published in peer-reviewed journals, presented at the
HRP Investigators’ Workshop, and have been presented at national and international scientific meetings. A recent update to the
nutrition evidence report, published in book form, includes large amounts of Nutrition SMO data (Smith SM, Zwart SR, Heer M.
Human Adaptation to Spaceflight: The Role of Nutrition (NP-2014-10-018-JSC). Houston, TX: National Aeronautics and Space
Administration Lyndon B. Johnson Space Center; 201) (available through open access at <a target="_blank"
href="http://www.nasa.gov/sites/default/files/human-adaptation-to-spaceflight-the-role-of-nutrition.pdf">http://www.nasa.gov/</a>
; <a target="_blank" href="http://go.nasa.gov/QS1KW1">http://go.nasa.gov/</a> ). Data have been shared with other investigators,
per data sharing agreements and documentation, and the database transferred to the Life Sciences Data Archive. 

ANNUAL REPORT FROM JULY 2014 

As of July 2014, 32 subjects have completed the protocol, and all samples have been returned to Earth from ISS. Some analyses
are pending, and should be completed in the coming months. Individual data briefings have been provided to most crewmembers.
Preliminary findings have been briefed to the Space Life Sciences Directorate, the Human Research Program (HRP) and its
Human Health Countermeasures Element, and the International Space Station Medical Project, and have been presented at the
HRP Investigators’ Workshop. Preliminary data have also been published in peer-reviewed journals, and presented at national and
international scientific meetings, and transferred to the Life Sciences Data Archive. 
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