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Abstract

DM is a continuous metabolic condition that leads to chronic complications in different organs and systems, such as cardiovascular problems, 
retinopathy, nephropathy and peripheral neuropathy and the main cause of complications is poor glycemic control. People with diabetes 
are prone to the development of skin ulcers with delayed wound healing and various factors can interfere with wound healing, increasing the 
probability of infections as well as for the need for amputation. Studies have shown that, compared to wounds in animals with diabetes not 
treated with insulin, those treated with insulin have faster closure with a diminished inflammatory phase, improved formation of granulation 
tissue and collagen fibers organized in meshes in a characteristic pantographic pattern similar to healthy skin. The mechanism by which 
insulin enhances the rate of wound healing in animals with diabetes, however, is not completely understood. Results from our group have 
demonstrated that, in diabetic animals with wounds, topical insulin cream reduces the duration of the wound’s inflammatory phase, improves 
wound reepithelialization, tissue granulation and wound contraction and increases collagen deposition. However, healing effects of insulin in 
diabetic wounds appear to be dependent on the activation of the IR/PI3K/Akt/MAPK/ERK insulin signaling, suggesting that these pathways 
may have an important role in wound healing. We also found that these pathways were attenuated in the wounded skin of diabetic rats 
when compared to the wounded skin of normal rats, in parallel with an increase in the time for wound closure. Therefore, an insulin cream 
administered on the wound skin of diabetic animals, improved wound healing and reversed the reductions observed in proteins of the insulin 
signaling pathways. In addition, the treatment also increased the expression of other proteins, such as, VEGF and SDF- 1α in wounded skin.
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