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Germany.
Cell therapy currently attracts growing interest as a new approach to treat diseases of the
heart including heart failure. Several different types of stem/progenitor cells have been
used in various preclinical and clinical trials. In particular, bone marrow-derived
multipotent adult mesenchymal stem cells (BM-MASCs), mesenchymal stem cells
(MSCs) and endothelial precursor cells (EPCs), which posses a certain degree of
multipotency have attracted attention as therapeutic tools since they can be obtained with
relative ease and expanded in culture. So far, most studies both in animals and in humans
reported encouraging results in respect to post myocardial infarction remodeling and
ventricular performance. Results from initial nonrandomized clinical trials demonstrated
a moderate improvement of heart function after stem cell therapy although most of the
beneficial effects were lost during the follow-up period and the underlying mechanisms
have remained enigmatic.
There is no doubt that homing and tissue integration are prerequisites for a functional
benefit of stem/progenitor cell therapies and any improvement of existing cell-based
therapeutic approaches will depend on a better understanding of the interaction of stem
cells with the environment that leads to homing and functional integration. We have
recently described the isolation of multipotent adult mesenchymal stem cells (MASC)
from different organs of mice including the bone marrow. MASCs can be induced to
express cell-type specific markers and improve pathological conditions of the heart after
systemic administration. After injection into mouse blastocyts these cells contributed to
the development of chimeric embryos in vivo by a non-autonomous mechanism. Further
analysis revealed that MASCs constitute a long-term renewing mesenchymal stem cell
population, which can be recovered from the bone marrow of recipient mice after several
serial transplantations. Screening for molecules that might mediate homing of long-term
renewing adult multipotent mesenchymal stem cells (MASCs) by a combination of DNA
microarray analysis and in vitro migration assays led to the identification of the cytokine
receptor CCR-2, which is required for organ-specific homing of MASCs. CCR-2
mediated activation of stem cells critically depended on the intracellular adaptor
molecule FROUNT, which caused polarization of stem cells resulting in clustering of
CCR2 and reorganization of the cytoskeleton.
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