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Recellularisation of bioprosthetic devices is an alternative to tissue engineering of heart valves. Recently two recellularisation paradigms were evaluated: (1) intraperitoneal seeding based on the foreign body reaction and (2) in situ recellularisation. The latter comprises coating with homing proteins to enhance adhesion of primitive cells upon implantation. Both paradigms enhanced the recellularisation in se. Intraperitoneal seeding resulted in cell count 4 to 7 times that of native valves and these valves also contained an excess of contractile cells in comparison to native valves. Consequently these valves showed mild leakage, probably due to cell contraction induced leaflet shortening.  Impregnation of the same material, photooxidised pericardium, with small molecules identified as key homing factor in foreign body reaction induced primitive cell attraction, resulted in a more appropriate recellularisation. Stromal cell derived factor 1alpha (80µg SDF-1; n=7) or combined with fibronectin (800/80µg, FN/SDF-1, n=7) coated valves were implanted in pulmonary position in sheep for 5 months. Uncoated (C: n=8) or FN coated valves (n=6) served as controls. All valves functioned normally and all impregnated valves had cell counts comparable to native valves. Based on alpha smooth muscle actin and desmin immunohistochemistry, only in FN/SDF-1-valves the interstitial cells had a phenotypic resemblance to native valves, as an abnormal high incidence of contractile cells was found in the control, SDF-1 and FN valves (p<.001).Comparison of different recellularisation paradigms showed that impregnation of a valve with SDF-1/FN resulted in recellularisation closely resembling the cells of a native valve.

