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Task Description:

The etiology of the Spaceflight-Associated Neuro-Ocular Syndrome (SANS) (formerly called Visual Impariment
Intracranial Pressure) is unknown. It is hypothesized that weightlessness-induced cephalad fluid shift, possibly
associated with elevated intracranial pressure (ICP), may play a critical role. Cerebrospinal fluid (CSF) dynamics
changes may be involved in the ICP increase. Leveraging on an existing hindlimb suspension (HS) analog in rats, we
propose to study the molecular aspects of CSF production and outflow modulation as a result of HS in the tissues
involved in these two processes of CSF dynamics, namely choroid plexus (CP) and arachnoid granulations (AG),
respectively. On available tissue shared from the parent animal experiment, we will perform differential gene expression
profiling in the CP and AG of rats subjected to HS and their normal posture controls. In addition, we will compare the
ultrastructure of the CP and AG and the histologic localization and distribution of putative targets implicated in CSF
dynamics (aquaporins and cellular junction proteins) of the CP and the endothelial cell layer of the venous sinuses. An
anticipated product of this study is the reduction of the uncertainty in the likelihood or consequence of the SANS risk by
gaining a study tool (validated animal model) and knowledge on the molecular basis of the biological processes
involved in CSF dynamics changes generated by HS. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:
By understanding the processes associated with fluid shift and its concomitant increase in intracranial pressure (ICP), we
will gain clues to mitigate and reduce the impact of increased ICP in disease conditions like idiopathic intracranial
hypertension and traumatic brain injury. 
  

Task Progress:

A NASA-funded study using the hindlimb suspension (HS) analog in rats to model the physiological changes observed
in the Spaceflight-Associated Neuro-Ocular Syndrome (SANS) was conducted. Animal experimentation has been
completed, and sample and data analysis is ongoing. The project proposes to study the molecular bases of cerebrospinal
fluid (CSF) production and outflow, and their modulation as a result of HS, bringing a molecular and histologic
approach to investigate genome wide expression changes in the arachnoid granulations or villi (AG/AV) and choroid
plexus (CP) of HS rats compared to rats in normal posture. To date, transmission electron microscopy (TEM) has been
performed in coronal microsections of the brain containing the CP and AV, and laser capture microdissection of the CP
and AV is being conducted in order to extract RNA from these specialized areas. 
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