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Diabetes is a group of chronic diseases in which a person has abnormally high levels of blood
glucose. People with diabetes have an increased risk of developing serious complications. People with
diabetes can control their blood glucose by following a healthy meal plan and exercise program, and
taking oral medication. In developing a potential therapy for diabetic patients, islet cells transplantation
has drawn great attention. Nevertheless, insufficient islets supply mainly a critical issue for the success of
islet transplantation. Therefore, new cell based therapy need to be developed. In this regard, human
embryonic stem cells (hESCs) may serve as good candidates for this since they are capable of
differentiating into all cell types in the body. In this study, we designed a differentiation protocol that can
generate hESC-derived insulin-producing cells (hES-DIPCs). The results revealed that the hES-DIPCs
exhibited the characteristic of pancreatic B-cells including C-peptide and dithizone (DTZ)-positive cellular
clusters. In addition, these cells demonstrated the ability to release insulin in response to glucose in a
glucose dependent manner. Moreover, these cells also contained gene expression patterns of insulin

producing cells and islet cell cluster similar to the pancreatic development.

In order to determine whether these cells could functions in vivo, non-encapsulated and
encapsulated hES-DIPCs were used to transplant into streptozotocin (STZ)-induced diabetic mice. Our
results demonstrated that the transplantation of both non-encapsulated and encapsulated hES-DIPCs could
control fasting blood glucose levels and prevent atherosclerosis in diabetic animals while the
untransplanted control group showed an increase in blood glucose level. These results indicated that the
hES-DIPCs have the ability to regulate hyperglycemic conditions as well as prevention of diabetic
progression in vivo. The application of this work is therapeutic value in human diabetic treatment in the

future.
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