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Abstract: Objective To evaluate the efficacy of pancreatic stem cell and islet cell transplantation in the treatment
of diabetes mellitus in rats. Methods The rat model of type 1 diabetes was induced by streptozotocin and randomly
divided into islet cell and pancreatic stem cell groups. The pancreas of neonatal and adult rats were digested by collagenase

V, and pancreatic cells and pancreatic stem cells were isolated by Percoll gradient centrifugation. The differentiation of
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pancreatic stem cells was induced by Bonner-Weir method. Dithizone detects graft purity and AO/PI detects graft activity.
The blood glucose, insulin concentration and graft survival time of rats preoperative and postoperative were recorded;
high glucose stimulation test and intraperitoneal glucose tolerance test evaluation of graft function; HE staining and insulin
immunohistochemical staining were performed on the transplanted sites of rats in each group to observe the changes of
histomorphology. Results Blood glucose in islet cell group and pancreatic stem cell group returned to normal 3 and 5
days after operation, respectively (P < 0.05). The blood glucose of the two groups was different at different time points after
operation. The hypoglycemic ability of the pancreatic stem cell group was better than that of the islet cell group (P < 0.05).
At 7 days after transplantation, the serum insulin levels of the two groups were higher than those before operation
(P < 0.05), suggesting that the insulin secretion function of the graft was good. The results of high glucose stimulation test
showed that the level of C peptide was significantly higher in each group after 15 and 65 days postoperatively than before
(P < 0.05) and the level of C peptide was lower after 65 days postoperatively than that of pancreatic stem cells group
(P <0.05). The results of insulin and C-peptide index monitoring showed that the insulin secretion capacity of the pancreatic
stem cell group was better than that of the islet cell group. The results of intraperitoneal glucose tolerance test in rats after
transplantation showed that the graft function of both groups was good. The median survival time was 73 days in the islet
cell group grafts and 88 days in the pancreatic stem cell group grafts. Kaplan-Meier curve analysis showed that the survival
time of the pancreatic stem cells was longer than that of the islet cell group (P < 0.05). HE staining showed pancreatic islet
cell mass surrounded by neovascularization in the portal tracts of the liver, and immunohistochemical staining showed
positive insulin in the cell mass. Conclusions After differentiation of pancreatic stem cells, portal vein transplantation can
safely and effectively reduce blood glucose and its efficacy is superior to that of islet cell transplantation.
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