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            Abstract
The decline of tissue regenerative potential is a hallmark of ageing and may be due to age-related changes in tissue-specific stem cells1,2,3,4,5. A decline in skeletal muscle stem cell (satellite cell) activity due to a loss of Notch signalling results in impaired regeneration of aged muscle1,6. The decline in hepatic progenitor cell proliferation owing to the formation of a complex involving cEBP-Î± and the chromatin remodelling factor brahma (Brm) inhibits the regenerative capacity of aged liver7. To examine the influence of systemic factors on aged progenitor cells from these tissues, we established parabiotic pairings (that is, a shared circulatory system) between young and old mice (heterochronic parabioses), exposing old mice to factors present in young serum. Notably, heterochronic parabiosis restored the activation of Notch signalling as well as the proliferation and regenerative capacity of aged satellite cells. The exposure of satellite cells from old mice to young serum enhanced the expression of the Notch ligand (Delta), increased Notch activation, and enhanced proliferation in vitro. Furthermore, heterochronic parabiosis increased aged hepatocyte proliferation and restored the cEBP-Î± complex to levels seen in young animals. These results suggest that the age-related decline of progenitor cell activity can be modulated by systemic factors that change with age.
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                    Figure 1: Heterochronic parabiosis restores muscle regeneration and muscle stem cell activation in aged animals.[image: ]


Figure 2: Young serum rejuvenates activation of aged satellite cells.[image: ]


Figure 3: Heterochronic parabiosis enhances proliferation of aged liver progenitor cells and restores molecular determinants of young liver regeneration.[image: ]
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        Editorial Summary
The regeneration game
Tissues of the body regenerate well in young individuals, less so in older individuals. To find out if this decline is irreversible, or subject to factors in the circulation, Conboy et al. joined together the circulatory systems of young and old mice, as a â€˜parabioticâ€™ pair. Strikingly, regenerative properties of aged muscle and liver were rejuvenated by the serum from younger animals. At the same time there was a restoration of young â€˜molecular signaturesâ€™, involving Notch signalling (in muscle) and cEBPa-mediated cell cycle regulation (in liver). This suggests that stem and progenitor cells retain proliferative potential even when old, and that the â€˜youngâ€™ pattern of molecular signalling can reactivate tissue regeneration.
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