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 Diabetes mellitus is a group of diseases characterized by abnormally high 

levels of glucose in the blood stream. Diabetes can cause a wide range of chronic 

complications that affect almost every parts of the body. Thus, diabetes treatment is 

extremely important. The study was designed to investigate whether stem cell therapy 

and Gynura procumbens extract can be used as possible sources for diabetes 

treatment. Three approaches have been used in this project 1) human embryonic stem 

cell derived insulin-producing cells (hES-DIPCs) with either non-capsulation or 

encapsulation in mouse model 2) combination of human mesenchymal stem cell 

isolated from Wharton’s jelly (hWJ-MSCs) in mouse model 3) hWJ-MSCs alone in 

rat model. This study revealed the achievement of hES-DIPCs in vitro by our new 

differentiation protocol. After transplantations, the ability of the cells in 

hyperglycaemic regulation and other blood chemistry tests has been evaluated. The 

results showed that subcutaneous transplantation of both non-encapsulated and 

encapsulated hES-DIPCs could control fasting blood glucose levels in vivo. In 

addition, transplantation of either non-encapsulated or encapsulated hES-DIPCs could 
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also reduce IL-1β inflammatory cytokine level and atherogenic index (AI). However, 

there is no significant effect on blood urea nitrogen (BUN) and creatinine. Our data 

also demonstrated that the administration of G. procumbens alone or combined with 

hWJ-MSCs transplantation revealed the ability to control the diabetes in vivo. 

Furthermore, the transplantation of hWJ-MSCs alone exhibited the ability to reverse 

hyperglycemia in diabetic recipients. Therefore, stem cell based therapy and             

G. procumbens extract can serve as alternative medicines for the prevention and 

treatment of diabetes mellitus. 
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