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in the brainstem and hippocampus that occurred more 
than 30 days after injury. Our results demonstrate that 
the generalizable consequences of a brain insult, such as 
a decrease in motor performance and exploratory activ-
ity as well as the stimulation of astrocytes, have differ-
ing temporal profiles, suggesting injury specificity that 
should be taken into account when developing diagnos-
tic and differential diagnostic methods.

CONCLUSION
Understanding of the mechanisms of blast injuries and 

BINT and having a reliable model, and thus a powerful 
research tool, is crucial in developing reliable diagnostic 
tools, treatments, and preventive measures for our war
fighters. The Biomedicine Business Area has developed 
a unique research environment that supports military-
relevant, state-of-the-art research focusing on psycho-

ments in the brain. Indeed, the increase in MPO activity 
observed in the mice with head protection was similar 
to corresponding changes found in the brains of animals 
exposed to whole-body blast, suggesting that inflamma-
tory cells of systemic origin play an important role in the 
pathobiology of blast-induced inflammatory processes in 
the brain.25 These results clearly suggested the impor-
tance of the indirect, i.e., blast–body, interaction as well 
as the decisive role of autonomous nervous–neuroendo-
crine–immune systems interaction in the pathogenesis 
of BINT.

Finally, aiming to identify the similarities and dif-
ferences between BINT and blunt-impact TBI, we 
used well-standardized corresponding mouse models 
to analyze physiological (arterial blood oxygen satura-
tion, heart rate, respiratory rate, and pulse distention), 
functional (motor performance, exploratory activity), 
and molecular (glial fibrillary acidic protein) alterations 
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Figure 2.  Distribution of increased bioluminescence showing MPO activity of activated polymorphonuclear leukocytes in mice sub-
jected to whole-body blast exposure, imaged 1 month after mild blast exposure. The photographs show the same representative ani-
mals imaged in both dorsal and ventral positions. The intensity of bioluminescence was scaled based on the photon counts. The nose 
cone that can be discerned in the photos is part of the anesthesia device that is the integral part of the IVIS Imaging System 3-D Series 
and does not represent a head cover. (Reprinted in part with permission from Ref.�25.)
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logical and physical impairments of the central nervous 
system. Fostering multidisciplinary research, our efforts are 
focused on improving the quality of our warfighters’ lives.
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