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The Granulocyte-Colony Stimulating Factor (G-CSF) is a widely used cytokine because of its ability to enhance spontaneous mobilization of Hematopoietic Stem Cells (HSCs) from bone marrow, where they predominantly reside, into the peripheral blood. In this way the HSCs may reach several tissues and organs. Therefore the bone marrow could represent an important reservoir of adult stem cells and offer also a noninvasive therapeutic approach. It has been recently shown that these cells could colonize the nervous system and adopt neural phenotypes. In addition, these cells may fuse with some adult neural types. In both instances, these cells may be beneficial during protective or repair processes after CNS injury. Therefore, we examined the effects of G-CSF-administration and the behaviour of the HSCs following ischemic lesion, obtained by middle cerebral artery occlusion (MCAo) in adult mice. G-CSF (50µg/kg/d for 4 days) was intraperitoneally administered to adult CD1 mice, starting from the day when MCAo was performed.
In order to evaluate the effect of G-CSF treatment on the proliferation rate, we quantified BrdU incorporation in several areas of the intact and injured CNS seven days after the beginning of G-CSF administration. The treatment induced a significant increase of cell proliferation in the uninjured CNS. Following ischemia, however, the density of proliferating cells strongly increased, but no difference was found between G-CSF and vehicle treated animals. Analysis of the lesion volume seven days after MCAo revealed no significant differences between G-CSF treated and control mice. These observations indicate that G-CSF may increase the proliferation rate in physiological conditions, but it is not clear whether this phenomenon is due either to a direct effect of G-CSF on already resident cells or to an increased colonization of the CNS by blood-borne HSCs. Furthermore, G-CSF does not seem to exert a significant protective action on the injured nervous tissue.

To gain further insights on the behaviour and the fate of G-CSF in CNS ischemic lesions, we generated chimeric mice in which about 90% of bone marrow cells overexpressed Enhanced-GFP (E-GFP) under the control of the beta-actin promoter. These animals were analyzed after 21 days from the MCAo. Also in this case, the volume of the lesion was not reduced in the treated animals. Large numbers of E-GFP+ cells were able to colonize the ischemic area, the ischemic penumbra, as well as other regions of the affected hemisphere. These cells acquired different phenotypes, including parenchymal microglia, endothelial cells and other as yet unidentified phenotypes. Nevertheless, we found no evidence for the acquisition of neuronal or glial features by E-GFP+ cells, although some of them fused with cerebellar Purkinje cells. In the injured regions the density of E-GFP+ cells was increased with respect of contralateral uninjured regions. However, no differences were seen between G-CSF treated and control mice. These observations indicate that G-CSF administration has no major effect on the behaviour of HSCs in ischemic lesions and does not modify the outcome of the injury.
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