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Background

„Current evidence suggests that endothelial progenitor cells (EPC)
contribute to ischemic tissue repair by both secretion of
paracrine factors and incorporation into developing vessels.
We tested the hypothesis that cell-free administration of paracrine
factors secreted by cultured EPC may achieve an angiogenic effect
equivalent to cell therapy.“
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Conditioned medium preparation
Secretion of growth factors by EPC is increased by hypoxia
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Cell survival assay
EPC-CM enhances endothelial cell-viability in vitro
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In vitro angiogenesis assay
EPC-CM increases vascular sprouting
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Design of in vivo experiments

Long term effect on 
hindlimb perfusion and function

Stimulation and recruitment of 
host cells
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Laser Doppler blood perfusion imaging
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Assesment of hindlimb
Forced swimming test and mitochondrial acitivity
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Capillaries stained with BS-1 lectin
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Stained NG2+ pericytes & vWF
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Stained alpha-smooth muscle actin
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Design of in vivo experiments

Long term effect on 
hindlimb perfusion and function

Stimulation and recruitment of 
host cells
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Progenitor cells mobilization
EPC-CM stimulates the mobilization of bone-marrow derived EPC
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Quantitative analysis
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Immunofluorescence staining
EPC-CM promotes progenitor cells homing to the ischemic tissue
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Temporary recruitment of CD34+ cells to the 
ischemic limbs to similiar extent in different 

anatomic regions



Di Santo et al., 2009

Discussion

Molecular effectors?

Interaction of downstream signals?
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Conclusions

„Intramuscular injection of EPC-CM is as effective as cell
transplantation for promoting tissue revascularization and
functional recovery. Owing to the technical and practical limitations
of cell therapy, cell free conditioned media may represent a potent
alternative for therapeutic angiogenesis in ischemic
cardiovascular diseases.“


