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Background: Regenerative medicine has recent advances in stem cell research. The last couple of decades have shown glimpses of the exciting potential of stem cells in tissue regeneration and restoration of diseased organs and systems but the stem cell therapy is not yet considered as a routine form of clinical treatment. The aim of the present study was to transfer the technology of stem cells research in Sudan.
Material and Methods: The study was conducted at the National Center for Neurological Sciences (NCNS), Khartoum, Sudan. MSCs was isolated from cord blood and adipose tissue, and then differentiated into islet β- like cells using 3-step protocol. The therapeutic effect of islet β-like cells was determined in vivo using diabetics albino Wister rats.
Results: MSCs were isolated after 3 weeks culturing, the phenotype of cells showed positive CD13 and negative CD34, CD45 and HLADR in cord blood, and positive CD34 and CD13 and negative CD45 and HLADR in adipose tissue. The isolated MSC was differentiated into islet β- like cells, in step1 no changes in the morphology of cells, in step 2 decreased the proliferation rate and the MSCs shape became short and round, and in step 3 clusters of islet -like cell were formed. The differentiated cells were positive for diathizone stain and displayed positive imuno-reactivity to antihuman insulin antibody. Insulin secretion by islet β- like cells in high glucose concentration medium showed positive result with >3.5 u/ml scale reading. The in vivo result of diabetic rats, shown the response in the test group after 24h, one week later the glucose level decreased from 400mg/dl to 96mg/dl (P=0.021), while in the control group the glucose raised up to 600mg/dl.  
Conclusion: The study shown that MSCs can be differentiated into islet β- like cells in vitro and function as insulin producing cells both in vitro and in vivo, these cells are promising source of stem cells for β- cells regeneration. 
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