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Albumin-coated allograft reduces bone healing time after craniotomy in rats / Csontosodás javítása endogén őssejtek bevonásával

Introduction: After craniotomy a significant bone defect remains, which is clinicaly challanging to repair. According to our previous findings, albumin coating on bone allograts increases human stem cell adherence and proliferation in vitro. The present experiment examined the adhesion of rat mesenchymal stem cells and the in vivo ossification of albumin-coated bone grafts in a rat craniotomy model.
Methods: Allogenic mineralized bones from rat cadavers were used to create bone grafts. At the end of pretreatment bone grafts were freeze dried in serum albumin solution. Uncoated grafts served as control. In our in vitro experiments we incubated the bone grafts with rat mesenchymal stem cells for 6, 12 and 24 hours. After the incubation, spectrophotometric evaluation was performed with MTT (methyl-thiasol-tetrasolium) assay, which reflects the intensity of the oxidative metabolism and therefore the presence of functioning cells. The in vivo integration of albumin coated bone allografts was investigated by filling 3.5 mm defects on the rat calvarium. Uncoated bone grafts served as positive control, defects left empty served as negative control. The ossification was monitored with computed tomography after 1, 3, 5, 7, 9 and 11 weeks. Bone density and the area of the remaining defect were calculated.
Results: In our in vitro experiments, significantly more cells adhered on the albumin-coated bone grafts at every time point. After 12 hours the number of cells on the albumin-coated graft quadrupled (absorbance: albumin: 0,20±0,0, uncoated: 0,05±0,0;). In our in vivo experiments bone formation was observed in every experiment group after 3 weeks. From the fifth week we found significant difference between the albumin-coated groups and the controls. The remaining bone defect in the albumin-coated group was 15,21±6,6%, while in the other groups 63,40±12,8% (uncoated) and 62,07±7,8% (blank). In the albumin-coated group, every bone defect was fully repaired by the ninth week, while in the control groups significant defects remained.
Conclusion: In our experiments we showed that albumin coating increases stem cell adherence in vitro. In addition, albumin-coated allograft significantly decreased bone healing time after craniotomy in rats. According to our results albumin coating provides a positive environment for stem cell function, therefore cell therapy can be performed with endogenous stem cells.



