Umbilical cord blood cell and granulocytecolony stimulating factor: combination therapy for traumatic brain injury

Traumatic brain injury (TBI) is a major public health problem associated with death and permanent disability worldwide. Both acute and chronic symptoms accompany TBI, with survivors suffering from progressive post-TBI pathological manifestations such as neuroinflammation coupled with behavioral dysfunctions including sensory motor deficits, learning and memory impairments and a range of neuropsychiatric symptoms including anxiety, depression and aggression . At present, there is significant unmet need for clinically efficacious therapies for TBI .Stem cell transplantation has been shown to be an effective regenerative therapy for functional and physiological improvement in animal models of brain disorders. Among various types of stem cells, adult stem cells are of interest as they circumvent ethical and moral problems, as well as teratogenic and oncogenic risks usually associated with transplantation of embryonal- or fetal-derived stem cells . In particular, a number of groups have focused on the potential of human umbilical cord blood (hUCB)-derived stem cells as a graft source for various intractable neurological disorders (e.g., stroke, Parkinson’s disease and Huntington’s disease, among others; for review see ). Moreover, clinical trials have been performed to determine the efficacy of Hucb stem cells in cerebral palsy, inborn metabolic disorders and stroke (for review see ). 
hUCB stem cells have also been used experimentally in animal models of TBI. In some studies, transplanted cells derived from the mononuclear fraction of hUCB have been shown to confer neuroprotection by decreasing inflammation and brain tissue 
loss, promoting neurogenesis and rescue of neurological dysfunctions . However, an issue associated with hUCB transplantation, as with utilizing other cell types, involves limited regenerative capacity of transplanted stem cells due to the inhospitable microenvironment of the injured brain. Therefore,a combination treatment that creates a conducive host–tissue microenvironment for the transplanted stem cells may improve the therapeutic outcome. 
The granulocyte-colony stimulating factor (G-CSF), an essential member of the hematopoietic growth factor family, has been shown to be neuroprotective in animal models of stroke and it also improved cognition, reduced central and peripheral inflammation and enhanced neurogenesis in models of Alzheimer’s disease. The safety and efficacy of G-CSF for acute ischemic stroke has already been explored in clinical studies. However, G-CSF treatment in animal models of TBI produced discrepant results.While some studies reported improvement of TBI-associated behavioral and histological impairments, others found minimal effects of G-CSF on functional and neurological outcomes in animals subjected to TBI .


