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Research Progress in Stem Cell Therapy for Diabetes
Li Chunmei
( Affiliated Hospital of Yanbian University, Jilin 133000 )

[Abstract] Diabetes mellitus is a chronic metabolic disorder that severely jeopardizes human health. Its core pathological mechanisms

include insufficient number or function of pancreatic [ -cells, insulin resistance, immune-inflammatory dysregulation, and
multi-organ metabolic damage. Current therapeutic approaches primarily involve lifestyle modifications, oral hypoglycemic
agents, insulin therapy, GLP-1 receptor agonists, SGLT2 inhibitors, and diabetes management strategies, which can improve
glycemic control and reduce complication risks. However, most regimens fail to fundamentally restore { -cell function and
cannot completely prevent hypoglycemia, glycemic fluctuations, or long-term complications. In recent years, stem cell therapy
has emerged as a pivotal direction in diabetes regenerative medicine due to its potential in [ -cell replacement,
immunomodulation, tissue repair, and paracrine regulation. Embryonic stem cells, induced pluripotent stem cells (iPSCs),
chemically induced pluripotent stem cells, and mesenchymal stem cells have all been utilized in both basic research and clinical
exploration. Notably, advancements in directing human pluripotent stem cells to differentiate into islet-like cells have enabled
large-scale production of glucose-responsive f -like islet cells; mesenchymal stem cells exert their effects mainly through
immunomodulation, anti-inflammatory actions, angiogenesis promotion, and improvement of the pancreatic microenvironment.
Early clinical studies suggest that stem cell-derived islet cells can produce C-peptide in some patients with type 1 diabetes,
reduce exogenous insulin requirements, and even achieve temporary insulin independence; mesenchymal stem cell therapy has
demonstrated certain safety profiles and metabolic improvement benefits in studies involving both type 1 and type 2 diabetes.
However, existing evidence still faces limitations such as small sample sizes, short follow-up periods, significant study
heterogeneity, insufficient randomized controlled trials, and unclear long-term safety profiles. This article provides a
comprehensive review of the theoretical foundations, primary cellular sources, mechanisms of action, clinical research
advancements, risk management strategies, and translational challenges associated with stem cell therapy for diabetes, aiming to

offer insights for relevant clinical studies and standardized applications.
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