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Background: 

Traumatic brain injury (TBI) is a devastating condition leading to progressive neuronal loss and consequent neurological deficit. Numerous clinical trials targeting neurotoxic cascades in TBI patients have failed pharmacological translation. Recently, a novel opportunity for therapeutic intervention has been identified with the discovery of resident neuronal stem cells in the adult brain that have the capacity to undergo neurogenesis to generate new neurons. Our preliminary studies have shown that a robust proliferation of neuronal stem cells occurs after experimental TBI, and that immature neurons migrate into damaged regions of the brain. However, these new neurons ultimately die off. Interestingly, other recent investigations have shown that neurogenesis can be supported in the naive brain or stroke-injured brain by treatment with specific growth factors, including erythropoietin (EPO) and brain-derived neurotrophic factor (BDNF). Based on this work, our the proposed studies will explore whether treatment with EPO and BDNF, individually or combined, enhances the neurogenic response occurring after TBI, and also whether enhanced neurogenesis is correlated with improved neurological recovery in TBI mice. Overall, we hypothesise that administration of EPO and BDNF will improve motor and cognitive recovery following TBI by enhancing neurogenesis.

Aim: 
The aim of this project is to determine whether treatment with EPO, BDNF, or EPO+BDNF, enhances neurogenesis and improves neurological recovery following TBI.
Methods: 

These studies use a mouse model of focal brain injury that has been well established in our laboratory. This TBI model causes a contusion to the left cortex, with a long term neurological deficit that is quantified using specific sensorimotor tests. Mice subjected to TBI were treated with EPO, BDNF, EPO+BDNF or vehicle-control solution, administered for 2 weeks. To label stem cells proliferating in the brain, mice were injected with a compound (BrdU) that is incorporated into duplicating DNA in dividing cells. Cells containing BrdU can subsequently be visualised on brain tissue sections in conjunction with staining to identify immature and mature neurons, in order to assess their fate. Labelled cells are quantified and the numbers of new cells are compared between the different treatment groups in order to assess the effect of growth factor treatment on TBI-induced neurogenesis.

Results: 

The results of this study to date demonstrate that treatment with EPO and/or BDNF improves neurological outcome following TBI, and that this effect is associated with an attenuated loss of neuronal tissue in the injured cortex. Experiments are ongoing test our hypothesis that treatment with EPO and/or BDNF will enhance neurogenesis after TBI, potentially contributing to improved functional recovery. 
Conclusion: 

The results of this study will indicate whether targeting neurogenesis is a strategy worth pursuing for the development of novel therapeutics. Furthermore, this project is directly relevant to human TBI, as it is investigating the use of a pharmacological paradigm that could potentially be implemented in TBI patients.

Feedback on the Fellowship from Nicole Bye:

“Receiving the TAC Early Career Researcher Fellowship has enabled me to continue pursuing my chosen research field of neuroregeneration after TBI. Without this funding, it would have been necessary for me to find employment elsewhere, which most likely would have meant shifting from neurotrauma research”
“Importantly, over the past three years of the Fellowship I have strengthened my track record by increasing my senior author publications, successful grants and teaching experience. Furthermore, I am beginning to establish a reputation within the neurotrauma and neurogenesis research communities. Together, these improvements will support the continued growth of my career.”
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