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Task Description:

The proposed studies will address multiple issues of concern to NASA. These studies will determine the relative
potencies of mission-relevant doses of two HZE (high energy) particles (with Z<14) to impair Attentional Set Shifting
(ATSET). This data can be used to address central nervous system (CNS) Gap 2, and determine the likelihood of
Astronauts being able to successfully conduct neurocognitive (problem-solving) tasks. The data generated on the
inter-individual susceptibility to develop Hadron-induced Impairment of Executive Function (HIIEF) could be used (by
others) to determine whether the dichotomous (all-or-none) induction of HIIEF requires reconsideration of the use of
population Threshold Dose for dose risk estimations (CNS Gap 3). 
This study will establish the impact that SlpDep/SlpFrag has on the severity of HIIEF (CNS 8), and whether Hadron
exposure will result in a diminished ability to restore SlpDep decrements in Executive Function (CNS Gap 8). 

The proposed studies will thus generate data on the likelihood that GCR (galactic cosmic radiation) exposure will result
in the impairment of neurocognitive (Executive Function) tasks that will be absolutely vital for the successful
completion of a deep-space mission, under conditions that are more representative of the actual mission (when
individuals are suffering from perturbed sleep). 

Aim 1: Studies to determine the Impact of sleep-fragmentation on Attentional Set Shifting performance. 

Aim 2: Studies to determine the Impact of sleep fragmentation occurring at pre- or post-HZE exposure on Attentional
Set Shifting performance. 

Aim 3: Studies to determine the Impact of HZE exposure on sleep related electroencephalogram (EEG), and sleep
homeostasis. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress:

This is the first reporting period for this grant. 
NASA funds arrived at Eastern Virginia Medical School (EVMS) on April 8 2016. Upon receipt of funds, the
documentation to hire the two research assistants was initiated. Two candidates were employed effective July 1 2016. 

Final IACUC (Institutional Animal Care and Use Committee) approval to cover the work outlined in this proposal was
awarded on April 4 2016 and forwarded to NASA on April 29 2016. 

The Sleep Deprivation apparatus from Lafayette Instruments were ordered in June 2016 and arrive mid-August 2016. 

On July 19 2016, 110 rats arrived at EVMS and began the pre-screening protocol. 80 of these rats are predicted to have
sufficient Attentional Set Shifting performance to be shipped to Brookhaven National Laboratory (BNL) and irradiated
(with and without sleep deprivation) between November 3 and Nov 9, 2106. We anticipate to have data from these rats
by the end of Feb 2017. 

We plan to prescreen a further 80 rats in Feb/March of 2017 and irradiate them at BNL April/May 2017. 
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