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The environment of space results in a multitude of challenges to the human physiology that 
present barriers to extended habitation and exploration. Over 40 years of investigation to define 
countermeasures to address space flight adaptation has left gaps in our knowledge regarding 
mitigation strategies partly due to the lack of investigative tools, monitoring strategies, and real 
time diagnostics to understand the central causative agent(s) responsible for physiologic 
adaptation and maintaining homeostasis. Spaceflight-adaptation syndrome is the combination of 
space environmental conditions and the synergistic reaction of the human physiology. Our work 
addresses the role of oxidative stress and damage (OSaD) as a negative and contributing Risk 
Factor (RF) in the following areas of combined spaceflight related dysregulation: i) radiation 
induced cellular damage [1], [2] ii) immune impacts and the inflammatory response [3], [4] and 
iii) varicella zoster virus (VZV) reactivation [5]. Varicella-zoster (VZV)/Chicken Pox virus is a 
neurotropic human alphaherpes virus resulting in varicella upon primary infection, suppressed by 
the immune system becomes latent in ganglionic neurons, and reactivates under stress events to 
re-express in zoster and possibly shingles. Our laboratory has developed a complex three-
dimensional (3D) normal human neural tissue model that emulates several characteristics of the 
human trigeminal ganglia (TG) and allows the study of combinatorial experimentation which 
addresses, simultaneously, OSaD associated with Spaceflight adaptation and habitation [6]. By 
combining the RFs of microgravity, radiation, and viral infection we will demonstrate that living 
in the space environment leads to significant physiological consequences for the peripheral and 
subsequently the central nervous system (PNS, CNS) associated with OSaD generation and 
consequentially endangers long-duration and exploration-class missions. 
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