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Task Description:

Long duration spaceflights have been associated with profound dysregulation of the immune system and latent viral
reactivations, which could jeopardize crew safety and mission success. Although the clinical implications of such
immune disruption have remained limited to mostly asymptomatic events, extending mission duration would increase
crewmember’s risk for infection. Furthermore, the dearth of information regarding the impact of long duration
spaceflight on humoral immunity and overall B-cell function, raises legitimate concerns on crewmembers' ability to fight
infections during a mission. It is therefore critical to extend the current knowledge on spaceflight-induced immune
changes of B-cell function in order to evaluate the risks of crew adverse health events for successful implementation of
future exploration-class missions. In this regard, recent scientific projects entitled “Salivary Markers” and “Integrated
Immune” examined the impact of long duration spaceflight on markers of adaptive and innate immunity, but did not
characterize humoral immunity and serological markers of B-cell function. The present project proposes to
retrospectively analyze archived plasma and saliva samples from the aforementioned studies in order to evaluate B-cell
function during and following long-duration missions. We will address the paucity of spaceflight data on B-cells by
characterizing acute and chronic changes in polyclonal Free Light Chains and in Immunoglobulin class switching,
indicative of a state of chronic inflammation and overall B-cell function. We will also assess if changes to these
sensitive biomarkers are associated with altered risk of viral re-activation and subsequent inflammation. All assays will
be performed on plasma and saliva samples previously collected from crewmembers throughout several International
Space Station (ISS) missions, which will allow the studies described in this proposal to make a significant contribution
to the “Salivary Markers” and “Integrated Immune” studies without the costs associated with classical flight-definition
studies. On conclusion to this study we expect to have a better understanding of B-cell function during orbital flights
which is essential to identify any clinical risks that may arise due to altered immunity during long-duration spaceflight
missions. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2017. 
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