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This study aimed to establish a rat model of behavioral abnormality caused
by blast-induced mTBI and detect new findings.We used a bench-top blast wave generator. The blast
wave was directed at the head of male Wistar rats. Peak shock wave pressure was 646.2 + 70.3 kPa.
After blast injury, mTBI rats did not show the findings of brain hemorrhage macroscopically and on
hematoxylin-eosin-stained frozen sections. Behavioral experiments revealed short-term memory
impairment at 2 weeks and depression-like behavior at 2 and 6 weeks. Diffusion-weighted ex vivo MRI
showed high-intensity areas in layers of the bilateral hippocampus. Immunohistochemical analysis
revealed accumulation of reactive microglia and GFAP-positive astrocytes in the same region and loss

of NeuN-positive neurons in the hippocampal pyramidal cell layer.This model can reflect the
pathophysiology of blast-induced mTBI and could potentially be used to develop therapeutic
interventions in the future.
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Blood pressure and ECG while receiving the Blast wave to the Head and Chest
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(a) Forced swim test after blast-induced mTBI
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Primary blast-induced mild traumatic brain injury shows changes in MRI and immunohistology in a rat model of blast-induced
behavioral abnormality
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