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Previous spaceflight studies indicate that reactivation of varicella zoster virus (VZV), particularly during longer duration
spaceflights, can potentially lead to clinical disease including zoster, chronic neuropathic pain, vision loss, stroke, and
cognitive impairment. Furthermore, continued viral shedding after spaceflight may cause clinical disease in crew
contacts including uninfected or immunocompromised individuals, as well as newborn infants. Thus, it is essential to
develop spaceflight countermeasures to prevent VZV reactivation and ensure the health of the crew, as well as the
health of their contacts upon return. One such countermeasure is prophylactic administration of an antiviral drug
(valacyclovir) against VZV. In order to determine the effectiveness of this countermeasure using a large population, we
propose to study VZV shedding in Antarctic expeditioners who have similar patterns of VZV DNA shedding in saliva as
astronauts. Countermeasure efficacy of the antiviral drug will be determined by measuring VZV reactivation and
shedding in saliva as well as measuring the physiological stress biomarkers (cortisol, DHEA, and salivary amylase) and
immune markers (inflammatory cytokines) before, during, and after the winter-over period. The proposed research team
has extensive experience in ground-based studies including studies conducted in Antarctica, Aquarius undersea habitat,
and artificial gravity, as well as the coordination and conduct of complex multi-laboratory studies. In addition, the
research team has proven expertise and experience in immunology, virology, and medical expertise working with
infectious diseases and spaceflight subjects. This proposal addresses the need for developing and validating
countermeasures as identified in the new NASA Research Announcement (NRA) 80JSC017N0001-OMNIBUS NASA
HERO Omnibus Opportunity.

New project for FY2018.
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