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Abstract: Despite advances in both prevention and treatment, traumatic brain injury (TBI) remains one of the most 

burdensome diseases; 2% of the US population currently lives with disabilities resulting from TBI. Complex 

neurochemistry regulates neuronal activity throughout the brain where cell biological, electrical, and 

neurotransmitter systems enable neural networks to process and drive the entire spectrum of cognition, behavior, 

and motor functions. Synchronized cooperation amongst distinct cells and interconnected neural circuits rely upon 

hundreds, if not thousands, of unique molecular interactions. Even single molecule dysfunctions can be disrupting 

to neural circuit activity, leading to neurological pathology.   Recent advances in the understanding of inflammation 

and its impact on the pathophysiology of trauma have increased the interest in inflammation as a possible mediator 

for precipitation of neuropsychiatric conditions.  Inflammation, precipitated by neurotrauma, is a heterogeneous 

process that can involve protein-chemicals classified as cytokines, leukotrienes, chemokines, and interleukins, all of 

which can lead to activation of microglia. Microglial cells resident in the central nervous system react to injury within 

minutes, and become chronically activated promulgating neuroinflammation and oxidative stress which can persist 

for 17 years post injury.  Coinciding with the development of neuroinflammation, driven specifically by IL-1β, TNF-α, 

and NFkB, is the onset of mood and cognitive impairment.   More recently, the presence of autoantibodies targeting 

the ion-channels or neuronal receptors including N-methyl-D-aspartate receptor (NMDA-R), voltage gated 

potassium channel complex (VGKC-complex), α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor 

(AMPA-R), γ-aminobutyric acid receptor (GABA-R) and dopamine receptor (DR) have been associated with causing 

neurological and major neuropsychiatric disorders: psychotic, major depression, autism spectrum, obsessive-

compulsive and attention-deficit/hyperactivity disorders.  The customary clinical approach to trauma related 

neuropsychiatric disorders has been the stacking of psychotropic medications. Unfortunately, it has become evident 

that this approach has limitations due to numerous side effects and the lack of inflammatory control.    
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