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Introduction: In a preclinical model of penetrating traumatic brain injury (PTBI), our post-injury time-

course of mitochondrial function observed a biphasic response of bioenergetic failure, together with 

calcium and redox homeostasis dysregulation between 30 minutes to 7 days post-injury period (1-3). 

Our results imply that targeted therapy directed at mitochondrial functions could be an effective 

neuroprotection approach following PTBI. Additionally, the presence of such mitochondria-specific 

markers in biofluids may offer new theragnostic and prognostic values to alleviate TBI pathology. The 

invited talk will present mitochondria-centric state of the science updates on preclinical military 

medicine approaches undertaken to mitigate TBI pathology.  

 

Material & Methods: We used both Sprague-Dawley rats and Yorkshire swine to evaluate post-injury 

pathophysiological responses after TBI. Assessments conducted in isolated mitochondria from injury 

core, CSF, and biofluids following TBI. Mitochondrial functions such as bioenergetics, calcium, redox, 

and cell death analysis were performed during acute post-injury period. Statistical comparisons were 

analyzed using either unpaired t-test or ANOVA (N=6-8, *p < 0.05).  

 

Results: Our results indicated that mitochondria-targeted neuroprotection therapeutics have potential 

to mitigate secondary injury responses after TBI. Additionally, mitochondrial markers are detectable 

in biofluids. 

 

Conclusion: Mitochondria-centric mechanisms may serve as novel therapeutic targets for TBI, which 

further contribute to the assessment of neuroprotection therapies for TBI. 
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