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Abstract 

Background: Traumatic brain injury (TBI) is often associated with long-term sequelae 

including neurological dysfunction. In military service members and veterans there is a 

high prevalence of comorbid TBI and posttraumatic stress disorder (PTSD) due to the 

inherent risk of psychological trauma associated with combat. An objective panel of 

biomarkers for TBI, PTSD and TBI+PTSD comorbidity would enable acute triage and 

appropriate medical management, and may indicate ongoing pathogenic processes, 

provide guidance in therapeutic development, and could be used to monitor outcome and 

response to treatment. 

Methods: In this study we generated plasma phospholipid (PL) profiles in a cohort of 

120 active-duty soldiers diagnosed with these conditions, via liquid 

chromatography/mass spectrometry, and correlated these profiles with similarly 

generated profiles in our mouse models of TBI, PTSD and TBI+PTSD. As evidence 

suggests that TBI patients with one or more copies of the APOE ε4 allele have poor 

cognitive and functional outcomes compared to those without the ε4 allele, soldiers were 

additionally genotyped for APOE ε4 and genetic influence on the phospholipid profiles 

evaluated.  

Results: We observed comparable lipid plasma profiles in human subjects and mouse 

models. Furthermore, APOE4 (+) subjects exhibited higher PL levels than their APOE4 

(-) counterparts in the same diagnostic group in human subjects.  

Conclusion: This first step into identifying lipid profiles for discriminating between 

militarily relevant diagnostic categories and controls forms the basis of ongoing 

validation efforts and creates a link between these conditions in humans and our 



established mice models. We will then correlate the mouse blood profiles with the mouse 

brain profiles.  Given the similarities in blood biomarker profiles in humans and animals 

we may then be able to extrapolate further from human blood profiles to infer correlative 

brain profiles. This would give us an understanding on how to correlate plasma with 

brain profiles in humans to identify underlying mechanisms behind TBI and PTSD. 

 

 

 

 

 


