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Background Experimental Methods and Timeline Blast-Induced mTBI Drives Alterations in Metabolites within Brain Tissue
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Righting reflex time (RRT) and functional locomotor activity was measured during the 30 min
CO, post-injury exposure period.

« Within US military populations, blunt impact and blast-induced TBI are
the most common modalities of service-related neurotrauma.

. . Functional locomotor activity was measured 3 hours post-injury. 3% CO, Administration Has Minimal Effects on Metabolites within Brain Tissue

* These forms of military service-related TBI can stem from several 24 hours post-injury bilateral cortex and hippocampal samples were collected and subjected pspartate Siveoro

environmental factors, including repeated exposure to high and/or to metabolomics analysis using the Cincinnati Children’s Hospital Medical Center (CCHMC) . [T . 3 - T oy 1

low-level overpressure events and acceleration/deceleration forces Metabolomics Core Facility. S — — R

encountered in various training and battlefield exposures. E— : g el I - | e | £
» We have previously discovered that pretreatment with carbon dioxide Acute Assessment of Righting 3% CO, Exposure Does Not Alter || "~ BE o B - * 1o- 1o

(CO,) attenuates specific detrimental effects of mild blast- and Reflex Time (RRT) Locomotor Activity .. e | o = | S — e

acceleration-deceleration-elicited TBI. »o0_ e e e e an &

: : . *k | KK % % % *x*x HE Sham Vethionine ° - > S

* The single most powerful determinant of cerebral blood flow (CBF) is e — = e ol T — = TBI e -

| | I [ | |
1.0 15 2.0 2.5 3.0 3.5

the concentration of respired CO..

W
o
|

VIP scores

3% CO, Exposure Alone Results in Minimal Statistically Significant Metabolite Alterations Alone. Analysis of sham subjects that were exposed to compressed atmospheric air or 3% CO,
immediately following sham paradigms for a period of 30 minutes. 24 hrs post-exposure paradigms, bilateral cortex + hippocampus samples were subjected to metabolomics analysis in combination with
the CCHMC Metabolomics Core facility. Scores plot shows minimal divergence between atmospheric air and 3% CO, exposed groups across metabolites analyzed. VIP scores plot shows altered
metabolites with corresponding directions of changes when comparing atmospheric air and 3% CO, exposed subjects. Of all the metabolites analyzed, 3% CO, exposure was found to significantly alter
only aspartate levels within brain tissue 24 hrs post-exposure. Two-Way ANOVA, followed by post hoc Fisher’s multiple comparison tests, * = P < 0.05.
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immediately following mTBI leads to potentially beneficial alterations In

separated by a Mylar™ membrane
(0.0762 mm).
Model results in concomitant blast

Metabolomics Methods

— N W
o o o
o o o

] | l

. The CCHMC Metabolomics Core utilized NMR-based cellular metabolites within brain tissue.
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quantitative metabolic profiling using this NMR-based system.

JAMES L. WINKLE ° o ﬁ RESEARCH FOUNDATION
PHARMACY CInCInnGtI ;AB Awarding NARSAD Grants F O U N D A T I 0 N




