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Abstract:
Background: It is known that disturbances of the balance between osteogenesis and adipogenesis lead to metabolic diseases such as osteoporosis1, 2. There were several studies have reported that induction of adipose tissues in bone marrow leads to decreased bone mass and bone formation suggesting that bone marrow osteogenesis and adipogenesis are inverse processes3, 4.  Aim/Objectives: In this  preliminary study we were testing the hypotheses of  induction of adipose tissue to form bone using bioceramic material, rat mesenchymal stromal (rMSCs) cells and Bone Morphogenic Protein-2 (BMP-2) in ex vivo experiments. Material & Methods:  hMSC-TERT cell line was used to test the interconversion cell process. Osteogenic and adipogenic trans-differentiation was assesses for the same culture cell line. The osteogenic and adipogenic differentiation were confirmed by applying the following assays; ALP staining , Nile Red Staining & Quantitative Real Time PCR (qRT-PCR) . For In vivo, 5 bone cement construct were prepared, using injectable Calcium Sulphate/ Hydroxy appetite of 60% calcium sulfate, 40% hydroxyapatite powder (CS/HA) and B0.13 m/g of bone e cement of one Morphogenic Protein-2 (BMP-2, then  injected bilaterally at abdominal fat tissues in Sprague Dawley male rats (n=5),. Eight weeks postoperative Histological assessment for the harvested adipose tissues showed, immature bone formation with osteocyte was noted. Area of cartilage tissues and chondrocytes were found with close approximation to the injected bone cement CS/HA formation. The finding indicate osteoegenic differentiation of fat cells occurs under the effect of bio-ceramic and bone morphogenic protein which were injected in situ. Interestingly, presence of chondrocytes and premature cartilage tissue could indicate endochondral bone formation. This study confirms the in vivo transdifferentiation of adipose tissues  and suggests novel strategies for bone regeneration. 
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Figure1: Photomicrographs  showing decalcalcified section stained with H&E(right), and Masson Trichrome(left) , Island of immature  cellular bone (denoted with blue arrows) is seen inside remnant of fat tissues|(denoted with yellow arrows). The immature bone is surrounded  with cellular fibrous tissue look like periosteum appears green in colour( denoted with red arrow) on left image(Magnification at 10X. 
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 I am Dr RANDA ALFOTAWI  an Oral and maxillofacial Surgery at King Saud University Riyadh, KSA. I have got my MScs and PhD degree in the field of tissue bioengineering using stem cells and biomaterials , and I was awarded in Jun 2015 from the University of Glasgow. Conducting a research in this field provided access to various Lab Techniques, cell culture, assessment for cell biology, molecular, and cell characterization on any biomaterial and resulted in three novelties and five published articles in scientific peer reviewed journals including PLOS. One and the Journal of Biomaterials and Tissue Engineering.  I ve obtained award for best research presentation, and publication were achieved in Saudi Arabia 2015.  I have obtained a certificate of Merit for best publication for year 2016 from Journal of Biomaterials and Tissue Engineering. I am also working on research fields by introducing the cutting-edge biomaterial tissue engineering to the research work on the cleft lip and palate and patient require reconstruction. This will be further enforced by maintaining my connections with multiple research groups at the University of Glasgow, unit of bioengineering University of north Carolina in the form of research collaboration.
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