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NOTE: End date changed to 12/31/2019 per NSSC information (Ed., 12/5/19) 

NOTE: End date is now 9/30/2019 per NSSC information (Ed., 3/12/19) 

NOTE: End date is now 3/03/2019 per NSSC information (Ed., 6/20/18) 
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Performance Goal Text:  

Task Description:

The goal of the study was to identify serum and urine biomarkers that can be used to improve risk prediction for
physiological manifestations due to bed rest beyond current clinical measures and predictors. To accomplish this goal,
we proposed to conduct untargeted and targeted metabolomic assays on urine and plasma samples collected
longitudinally throughout a 30 day head down tilt bed rest study with elevated CO2 and follow-up these studies with
mitochondrial function assays. Our samples consisted of plasma and 24 hour pooled urine samples from 11 subjects
who underwent head down tilt (HDT) bed rest for 30 days at :Envihab. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

Space Research Related Impact: This study has the potential to identify novel biomarkers in plasma and urine to detect
the risk for and monitor the progression of physiological outcomes induced by the spaceflight environment. 
Research Impact on Earth: The study has potential to identify the sequence of metabolic events leading to disruption of
metabolic pathways in individuals experiencing temporary bed rest (e.g., during pregnancy) or permanent bed rest (e.g.,
due to aging or disabilities). In the future, countermeasures can be developed to target these pathways. 

Assay Development: We are optimizing the application of a high throughput mitochondrial flux assay (Seahorse Assay)
to detect circulating factors that can alter changes in mitochondrial function (glycolysis and respiration). This assay can
then be applied to investigate environmental factors impacting bioenergetics of different tissue and cells for both Earth
and Space related research. 

  

Task Progress:

We analyzed plasma and 24 hour collection urine samples from 11 participants of the VaPER study, a 30 day head
down tilt bed rest (HDTBR) study with elevated ambient carbon dioxide that was conducted at :Envihab. We collected
plasma samples at 8 timepoints including pre-, during, and post-HDTBR. Mass spectrometry (MS) based targeted and
untargeted metabolomics were conducted on plasma and urine samples, followed by mitochondrial respiration assays on
the plasma samples utilizing the SeaHorse platform. Our aims were expanded within the budget to include an MS based
proteomic investigation of the urine samples. The goal of the study was to identify serum and urine biomarkers that can
be used to improve risk prediction for physiological manifestations due to bed rest beyond current clinical measures
and predictors. 
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