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Type 2 diabetes mellitus

According to a recent World Health Organisation report diabetes mellitus is one of the top ten leading causes of
death worldwide[1]. Also advanced diabetes mellitus is associated with significant cardiovascular, nervous and
renal complications. Among patients with diagnosed diabetes mellitus, 95% have type 2 diabetes which mainly
develops at an adult age (more than 25 years)[2]. Type 2 diabetes mellitus is characterized by a combination of
insulin resistance and pancreatic beta-cell dysfunction, which begin to secrete reduced insulin amounts in response
to increased glycemic values[3]. Initially type 2 diabetes mellitus can be treated by oral hypoglycemic medication.
The existed data demonstrate that 27% patients with type 2 diabetes mellitus eventually become insulin
dependent. Moreover, since exogenous insulin cannot provide the tight glycemic control in comparison with the
pancreas-derived insulin, less than one half patients with type 2 diabetes mellitus achieve the recommended HB
Alc level[4].

Stem cell therapy for Type 2 diabetes mellitus

Stem cell therapy represents a promising alternative for type 2 diabetic patients who fail to control hyperglycemia
even with insulin injection. Today several clinical trials have been conducted in which the positive action of stem
cells in patients with type 2 diabetes mellitus was showed.

In recent clinical research it was demonstrated that using of autologous bone marrow stem cells with hyperbaric
oxygen treatment before and after injection of stem cells can improve islet function and metabolic control in
patients with type 2 diabetes mellitus. This study enrolled 25 patients with type 2 diabetes mellitus (seventeen
male and eight female) who received a combination therapy (autologous bone marrow stem cells with hyperbaric
oxygen treatment before and after injection). All metabolic variables (fasting glucose, HbAlc, fasting C-peptide, C-
peptide/glucose ratio and insulin requirements) showed significant improvement when comparing baseline to 12
months follow-up[5].

In 2009 Bhansali et al. reported the results of the prospective study in which they used autologous bone marrow
stem cells for the treatment of patients with type 2 diabetes mellitus. A total of 10 patients with type 2 diabetes
mellitus who fail to control hyperglycemia by triple oral antidiabetic drugs and currently on insulin were included.
Seven patients showed reduced insulin requirements by 75% from baseline. Moreover, three subjects achieved
insulin independence. Also reduced HbAlc values were recorded in these patients. In addition to improved
metabolic control there were amelioration of fasting and glucagonstimulated C-peptide levels and increased
HOMA-B (score for assessment of beta-cell function). It is important to emphasize that no serious adverse effects
were recorded in this trial[6].

Treatment the patients with type 2 diabetes mellitus by using mesenchymal stem cells was implemented in clinical
research by Jiang R et al. in 2011. There were ten patients with long duration type 2 diabetes mellitus who used
high insulin doses and failed to achieve satisfying levels of glucose. All patients received three intravenous infusions
of mesenchymal stem cells with one month interval between infusions. At the end of follow-up period (3 months) a
daily mean dose of insulin was decreased in all patients significantly. Also, the C-peptide level was increased.



Moreover, it was demonstrated that the renal function and cardiac function were improved after infusion. It should
be noted that no side effects were reported[7].

Encouraging results were obtained in clinical research conducted by Liu X et al. in the beginning of the year 2014. It
was a prospective study in which mesenchymal stem cells were used in the treatment of patients with type 2
diabetes mellitus. Twenty-two patients were enrolled in the study. All of them received mesenchymal stem cells.
The clinical study demonstrated improvement in beta cell function and C-peptide levels. Also, significant decrease
of glucose level and glycosylated hemoglobin was observed in all patients. It is necessary to mention that reduced
markers of systemic inflammation and T lymphocyte counts were also detected in all patients. Importantly to note,
that no transplantation-related adverse events were reported[8].

One of the most common complications in patients with diabetes mellitus is foot ulceration which is a consequence
of hyperglycemia-induced damages of the peripheral nerve and vasculature[9]. Because of physiological
impairments in wound healing and an increased susceptibility to infection closure of the foot wound is hampered in
patients with diabetes mellitus. Also, non-healing foot ulcers can lead to amputation of lower limb[10]. More than
60% of nontraumatic amputations are performed in patients with diabetes mellitus. This is a significant burden for
the society[11].

In recent years, mesenchymal stem cells has been considered as a new therapeutic option for diabetic foot ulcers
due to possibility of their migration to the sites of injury and improvement wound healing by stimulating
angiogenesis and promoting revascularization[12].

In 2009 Dash NR et al. demonstrated the efficacy and feasibility of using autologous bone marrow derived
mesenchymal stem cells in the treatment of chronic nonhealing diabetic foot ulcers. This clinical research included
24 patients with nonhealing ulcers of the lower limb who were randomized into implant and control groups. After a
12-week period of follow-up the implant group had significant improvement in pain-free walking distance and
reduction in ulcer size as compared to control group. Also, conducted biopsy of implanted tissues showed
development of dermal cells(mainly fibroblasts), including mature and immature inflammatory cells which allowed
to conclude that autologous implantation of bone marrow derived mesenchymal stem cells in nonhealing ulcers
accelerates the healing process[13].

It is necessary to mention encouraging results which have been obtained in experimental trial with animal models.
These studies have explored the potential role of mesenchymal stem cells in the management of diabetic
complications such as diabetic nephropathy and diabetic neuropathy. It was demonstrated that using of
mesenchymal stem cells led to attenuation of microalbuminuria and amelioration of renal function[14]. Also, Kim et
al. showed improvement in the vascularity of the nerve and normalization of nerve conduction velocity after
intramuscularly injection of bone marrow derived mesenchymal stem cells[15].

In conclusion, cell-based therapy for diabetes mellitus represents a highly promising therapeutic approach.
According to existing observations using of mesenchymal stem cells in the treatment of patients with diverse
pathologies is safe. Furthermore, to date mesenchymal stem cells have been administered to more than 1,000
human patients with no evidence of adverse effects or tumor formation[16].
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