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Chronic Traumatic Encephalopathy (CTE) is a neurodegenerative disease caused by blunt force to the head. 
Currently, CTE can only be diagnosed post mortem. The purpose of this study was to compare the 
glutathione (GSH) concentrations of former NFL players (n=10) who had experienced repetitive head injury 
and had symptoms of CTE to that of healthy controls (n=10). Using magnetic resonance spectroscopy (MRS) 
the GSH concentration of each subject was measured. A 1D spectroscopy spectrum was created using LC 
Model in order to quantify the GSH peak. The control subjects and former NFL players were compared using 
age matched tests. It was found that there was a significant difference (p=0.0146) in GSH concentration 
between the former NFL players and controls. The depletion of GSH may suggest that the NFL players, who 
possibly have CTE, are experiencing neuroinflammation. The oxidative stress that occurs during head injury 
may play a role in the depletion of GSH and the pathology that occurs in CTE. This research identified a 
change in GSH that may be helpful in determining the mechanism and implementing treatments for CTE.


