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Abstract 
Background and aim of the study:  

Bone grafting is typically used to bridge a bone defect. Bone graft 

healing and remodeling is always a main interest of orthopedic 

surgeons. Because the periosteum has a significant regenerative 

capacity and is widely known to be essential for the initiation of bone 

graft healing and remodeling, this study was conducted to produce a 

rabbit decellularized periosteum to be used as a biologic scaffold for 

future bone tissue engineering. Periosteum-derived progenitor cells 

(PDPCs) could adhere, proliferate and infiltrate into the D-periosteum 

when combined together in vitro. 

Methods: Twenty-five adult male New Zealand rabbits were divided 

into 4 groups. Group I (the native periosteum), Group II (the 

decellularized periosteum), Group III (PDPCs isolation, culture, and 

characterization), Group IV (the recellularization of the D-periosteum 

by PDPCs). Native and decellularized periosteum were prepared for 

histological and immunohistochemical techniques. Samples of 

recellularized periosteum were taken at days 3, 7, 10 after cell 

seeding and sections were stained with H&E and toluidine. 

Results: Light microscopic examination revealed absence of cell 

nuclei in the D-periosteum as compared with the N-periosteum and 

this was demonstrated by using H & E staining, DAPI staining and 

agarose gel electrophoresis. The distribution of collagen fibers in 

periosteal layers were preserved after decellularization. However, the 

glycosaminoglycans in periosteal layers decreased. Light microscopic 

examination after recellularization revealed that PDPCs could adhere, 

proliferate and infiltrate into the D-periosteum in vitro. Moreover, 

osteoid tissue was observed, and this was demonstrated by toluidine 

blue staining.  

Conclusion: The D-periosteum maintains biocompatibility in vitro, 

therefore, can provide a naturally compatible scaffold for bone tissue 

engineering in future. 

 

Keywords: Decellularization, Periosteum, Extracellular matrix, Bone 

tissue engineering, Periosteum-derived progenitor cells (PDPCs). 
  


