Giant Step Toward New Diabetes Treatment

Harvard stem cell researchers have made what they say is a giant leap forward in the quest to find an effective treatment for type 1 diabetes, a condition that affects millions of people worldwide.


Doug Melton, Ph.D., led the work. Felicia W. Pagliuca, Ph.D., Jeff Millman, Ph.D., and graduate student Mads Gurtler are co-first authors on the paper published this month in Cell.

Dr. Melton said he hopes to have human transplantation trials using the cells to be underway within a few years. “We are now just one pre-clinical step away from the finish line,” Dr. Melton said. He was prompted to dedicate his research to finding a cure for diabetes after his son and daughter were both diagnosed with type 1 diabetes.

The stem cell-derived beta cells are presently undergoing trials in animal models, including non-human primates.

“You never know for sure that something like this is going to work until you’ve tested it numerous ways,” said Dr. Melton, a Harvard University professor and also a Howard Hughes Medical Institute investigator. “We’ve given these cells three separate challenges with glucose in mice and they’ve responded appropriately; that was really exciting.”

Type 1 diabetes is an autoimmune metabolic condition in which the body kills off all the pancreatic beta cells that produce the insulin needed for glucose regulation in the body. Thus the final pre-clinical step in the development of a treatment involves protecting from immune system attack the approximately 150 million cells that would have to be transplanted into each patient being treated.

Dr. Melton is collaborating on the development of an implantation device to protect the cells with Daniel G. Anderson, Ph.D., of the Institute of Medical Engineering and Science and the Koch Institute at MIT. Dr. Melton said that the device Dr. Anderson and his colleagues at MIT are currently testing has thus far protected beta cells implanted in mice from immune attack for many months.

“They are still producing insulin,” Dr. Melton said.

Image caption:
This slide image depicts human stem cell-derived beta cells that have formed islet-like clusters in a mouse. The cells were transplanted to the kidney capsule. This photo was taken 2 weeks later. The beta cells are making insulin, curing the diabetes in the mouse. Photo by B. D. Colen/Harvard staff; image courtesy of Doug Melton.
