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Traumatic brain injury (TBI) is one of the most common causes of morbidity and mortality in children and healthy young adults worldwide. Following the primary insult, a marked neuroinflammatory response is observed that can persist long-term. Its presence provides a potential mechanism for the chronic effects of the condition. Microglial activation is central to the inflammation detected after TBI and has been observed in animal and human studies. The effect of long-term microglial activation is uncertain and could be beneficial by limiting further damage to neighbouring tissue, or detrimental through the prolonged release of pro-inflammatory mediators and reactive oxygen species. It is thus crucial to develop methods of detecting microglial activation longitudinally. Several imaging agents with the ability to visualize activated microglia in vivo by positron emission tomography (PET) have been developed which bind to the mitochondrial translocator protein TSPO. This protein has been found up-regulated in activated microglia. In this study, we evaluated the use of the TSPO tracer [3H]PBR28 to detect alterations in microglia activation in the controlled cortical impact (CCI) model of TBI by autoradiography. 10-week old male wild-type Sprague-Dawley rats were used for both CCI and control groups. Brains were analysed 2 weeks post-injury, when the model shows cognitive impairment. Autoradiography was carried out on coronal brain sections from CCI rats and their corresponding controls. Greater [3H]PBR28 binding was seen in the CCI model compared with control rats. The binding was particularly increased in regions surrounding the site of injury. These results were in accordance with the strong and localised detection of activated microglia in the same region by immunohistochemistry using antibodies against Iba-1, confirming the specificity of the ligand. Our data provide further evidence in support of the suitability of PBR28 as a tool for in vivo monitoring of disease progression and assessment of treatment response in future studies using animal models of TBI. 
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