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EDITORIAL
Type 1 diabetes (T1D) is a chronic autoimmune disease that 

is usually diagnosed in children and young adults. Immune cells 
attack the beta cells in the pancreas, resulting in defects in insulin 
secretion and hyperglycemia. Long-term hyperglycemia affects 
the major organs, including the heart, eyes, kidneys, and nerves, 
resulting in organ dysfunction. Thus, maintaining blood glucose 
levels within the normal range may reduce the risk of these 
complications. Animal experiments constitute basic research that 
may provide abundant data for the potential treatment of T1D, and 
the non-obese diabetic (NOD) mouse, which has characteristics 
similar to human T1D, is used as a model to study T1D. T cells 
play an important role in both the early and late stages of T1D, 
and CD8+ T cells infiltrate the islets of NOD mice, injuring the beta 
cells. Moreover, the number and function of regulatory T cells 
has been reported to change under hyperglycemic conditions. 
Furthermore, the other immune cells such as macrophages, DCs 
and NK cells produce inflammation cytokines such as IFN-α and 
IFN-γ, which damage beta cells in the pancreata [1]. 

T1D is a T-cell-mediated autoimmune disease, and 
autoantibodies have been detected in the peripheral blood after 
the onset of diabetes in humans. Autoantibodies against beta 
cell components are used clinically as sensitive markers of this 
disease, and islet cell autoantibodies, antibodies to insulin, and 
glutamic acid decarboxylase have been detected in T1D patients 
[2]. Autoantigen-specific CD4+T cells have been studied in T1D 
patients undergoing pancreas/kidney transplantation [3]. 

Current therapies for T1D mainly include insulin therapy, 
antigen-specific intervention therapies and cell based strategies 
for beta cell regeneration. Insulin therapy helps decrease blood 
glucose levels, but does not maintain the levels in the normal 
range over extended periods. Antigen-specific therapies include 
anti- inflammatory interventions using Omega-3 fatty acid and 
inducing antigen-specific tolerance using oral insulin. Cell based 
therapies for T1D include islet and pancreas transplantation, 
and inducing beta cell regeneration from various stem cells 
[4]. Although insulin plays an essential role in reducing the 
hyperglycemia, exogenous insulin injection is unable to replicate 
the insulin secretion when response to the blood glucose 
level changes. Researchers have researched on  beta cells 
differentiation from various stem cells, and this may be advances 
in the treatment of T1D [5]. Stem cells mainly include embryonic 
stem cells (ESCs), pluripotent stem cells (iPS), and adult tissue 
stem cells. ESCs are able to differentiate into insulin-producing 

cells and normalize the blood glucose levels in diabetic mice 
when transplanted into those mice [6]. In contrast, human iPS 
was induced to differentiate firstly into pancreatic and duodenal 
homeobox-1 -positive pancreatic progenitors and then into 
neurogenin 3 -expressing pancreatic endocrine progenitors, 
while suppressing the differentiation into hepatic or intestinal 
cells. The differentiated cells were shown to secrete insulin, and 
to have the potential to treat T1D patients [7]. Tissue stem cells 
include pancreas-, liver- and bone marrow-derived stem cells, 
which can also differentiate into beta cells. Furthermore, bone 
marrow derived-mesenchymal stem cells have significantly 
suppressed beta cell-specific T cell proliferation in the pancreas, 
and overcome the autoimmune pathology associated with 
T1D [8]. Hyperglycemia was normalized in a T1D patient after 
hematopietic stem cells and differentiated insulin-producing 
cells from adipose tissue-derived MSCs were co-transplanted [9]. 

In conclusion, stem cell-based therapies for T1D may 
overcome the problem of the lack of donors for islet or pancreas 
transplantation, and avoid immune destruction when the 
stem cells are allogeneically transplanted. Thus, cell-based 
interventions are a potential future strategy for treating T1D.
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