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Purpose: The subacute phase of traumatic brain injury (TBI) is a unique time period when both the secondary damage and repair process occur in the brain after injury. The lack of pharmaceutical therapy for subacute TBI remains a crucial medical challenge. Stem cell factor (SCF) and granulocyte-colony stimulating factor (G-CSF), two key hematopoietic growth factors, have shown neuroprotective and neurorestorative effects in experimental stroke. The objective of this study is to determine the therapeutic efficacy of SCF+G-CSF in subacute TBI. Using molecular and cellular approaches and behavioral tests, this objective will be achieved through the accomplishment experiments determining the efficacy of SCF+G-CSF on mediation of inflammatory response and on the enhancement of brain recovery in subacute TBI. This study is significant because it targets a critical need in developing treatment for brain repair and protection in subacute TBI.  
Methods: After induction of TBI, mice will be randomly divided into 3 groups: a vehicle control group, SCF+G-CSF group and a sham operative group. Treatment was given 2 weeks after TBI induction. This time point was chosen because correspond to the subacute phase of TBI. SCF (200μg/kg) and G-CSF (50μg/kg) or an equal volume of vehicle solution was subcutaneously injected daily for 7 days. To evaluate posttraumatic stress and risk taking behaviours elevated maze was performed 2 weeks after the final injection.  To examine cognitive function, water maze tests was performed 4 weeks after the final injection, and novel object recognition tests were carried out 3 weeks after treatment. Rota-Rod tests were performed 9 weeks after treatment for the evaluation of motor function. Brain sections will be used for determining dendritic density (antibody for MAP2) in the cortex adjacent to the lesion area through immunohistochemistry (IHC) and confocal imaging, as well CLARITY on confocal imaging is used to determine the extension of the TBI and possible neurogenesis and synaptogenesis. Inflamatory response modulation was tested through multiassay test for various citokines in each group.
Results: In the watermaze test the animals of treatment group and sham show statistically significant improvement in spatial learning memory compare to non-treatment group. Elevated maze shows a statistical significant reduction of the post-traumatic anxiety and risk taking behavior in treatment group and shams compare to vehicle group. Rota-rod tests and novel object recognition test shows no difference between treatment and non-treatment groups.             
Conclusions: Treatment with hematopoietic growth factors in subacute phase of TBI shows increased recovery in spatial learning and memory and decrease of posttraumatic anxiety indicating that hematopoietic growth factors potentially play a role in brain repair. However further ongoing investigation with MAP2 and CLARITY is expected to support neurogenesis and angiogenesis.
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