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Task Description:

The reactivation of latent herpesviruses will increase health risks for crewmembers on ambitious long-duration NASA
missions, such as those on the International Space Station and planetary exploration missions. Spaceflight
conditions—stress and decreased cellular immunity—favor reactivation of herpesviruses. We previously reported that
reactivation of Epstein-Barr virus (EBV) in crewmembers was associated with spaceflight. The number of copies of EBV
DNA from saliva samples taken during space shuttle flights was about 10-fold higher than before and after spaceflight.
These studies, performed on short-term spaceflights (~12 days), also supplied evidence that EBV reactivation progresses
as the duration of flight increases. We have also shown increased reactivation and shedding of cytomegalovirus (CMV)
in astronauts during flight. These conditions may increase the risk that the virus will be transmitted to crewmembers that
do not have antibodies to it and could develop an active CMV infection. Recent data from our laboratory have shown
reactivation of varicella-zoster herpesvirus (VZV) in astronauts during short-term spaceflights. Primary VZV infection
(chickenpox, or varicella) leads to latent infection in cranial nerves and dorsal root and autonomic ganglia, from which
the virus can reactivate to produce shingles (zoster). VZV reactivation during spaceflight thus poses a significant health
risk to crewmembers. VZV reactivation after orofacial surgery has been seen clinically as delayed facial palsy and
detected in the laboratory as virus DNA in saliva or as an increased antibody response. 

To determine the frequency of reactivation of latent viruses, latent virus shedding, and clinical disease after exposure to
the physical, physiological, and psychological stressors associated with space flight 

The proposed research addresses a potentially important medical risk to astronauts, and will clearly and directly benefit
their health by providing scientific knowledge that can be used to define the risk and develop appropriate
countermeasures. If we show that the viral (EBV or VZV) DNA that we find in astronauts’ saliva represents the
shedding of infectious virus, we will have shown that during space flight, astronauts have a significant risk of
contracting diseases caused by these viruses (VZV in particular), and of spreading the virus. If we show that increased
viral reactivation is associated with changes in the circadian rhythm of astronauts’ salivary cortisol and
dehydroepiandrosterone (DHEA), and that those changes are associated with changes in crew members’ immune
response, we will have provided evidence for a mechanism by which stress before and during space flight could increase
virus reactivation. If we find that the likelihood of viral reactivation and the abundance of infectious virus increase on
long-duration missions, we will have shown that the risk of crew members’ health and performance being affected by
viral reactivation is an important consideration on long-duration missions. 

See also https:// 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

Earth benefits: · Information gained from experiments performed on Space Shuttle missions will be essential for
development of countermeasures for long-duration missions. · This molecular approach for monitoring viruses may be
rapid and reliable tool for early detection of stress and diminished immunity. · This technology may provide clinically
relevant data for management of patients suffering from chronic and acute stress. · Viral surveillance may lead to early
intervention to minimize adverse health effects of acute/chronic stress. 
  

Task Progress:

Varicella zoster virus (VZV) causes varicella (chickenpox) after which virus becomes latent in ganglia along the entire
neuraxis. Virus reactivation produces zoster (shingles). Infectious VZV is found in vesicles of patients with zoster and
varicella, but virus shed in the absence of disease has not been documented. VZV DNA was previously detected in saliva
of astronauts during and after spaceflight, a uniquely stressful environment in which cell mediated immunity (CMI) is
temporally dampened. The decline in CMI to VZV associated with zoster led to the hypothesis that infectious VZV
would also be present in the saliva of astronauts subjected to stress of spaceflight. Herein, not only was the detection of
salivary VZV DNA associated with spaceflight validated, but also infectious virus was detected in saliva from 2 of 3
astronauts. This is the first demonstration of shed of infectious VZV in the absence of disease. J. Med. Virol.
80:1116-1122, 2008 
Fifty-four patients with herpes zoster were treated with valacyclovir. On treatment days 1, 8, and 15, pain was scored
and saliva examined for varicella-zoster virus (VZV) DNA. VZV DNA was found in every patient the day treatment was
started and later disappeared in 82%. There was a positive correlation between the presence of VZV DNA and pain and
between VZV DNA copy number and pain (P<.0005). VZV DNA was present in 1patient before rash and in 4 after pain
resolved and was not present in any of 6 subjects with chronic pain or in 14 healthy subjects. Analysis of human saliva
has potential usefulness in the diagnosis of neurological disease produced by VZV without rash. The Journal of
Infectious Diseases 2008;197:654-7 

This task addresses the need to understand the effects of spaceflight on human immunity. This task directly addresses the
risks associated with infectious diseases since all of the latent viruses studied are infectious disease risks. VZV is a
specific risk to the astronaut age group. In addition, the risks associated with decreased immunity during spaceflight has
been hampered from the beginning in the technical difficulties that prevent inflight analyses. The viral reactivation task
allows assessment of immune status (especially cell-mediated immunity) during the flight phase by collection of saliva
during space flight. 
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