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    Dear editor,


    Type 2 diabetes mellitus (T2DM) has been associated with autonomic nervous system dysfunction, and the neural regulation of metabolic activities could serve as a therapeutic pathway for the treatment of T2DM using neuromodulation.[bookmark: ft1][1] Electrical stimulation of the dorsal motor nucleus of the vagus or the nucleus of the tractus solitarius innervating the pancreas increases insulin secretion.[bookmark: ft2][2] Moreover, vagal stimulation of the pancreatic gland through an implantable gastric electrical stimulator increases parasympathetic activity and reduces sympathetic neural activity; this increases insulin secretion concomitant with reduction in circulating glucose level.[bookmark: ft3][3] The inhibition of the sympathetic neural activity via parasympathetic stimulation of the pancreas using percutaneous electric neurostimulation (PENS) of dermatome T7, which involves the use of needles with electrical stimulus at an alternating frequency of 15 and 30 Hz, may lead to decrease in insulin resistance; this demonstrates the impact of neuromodulation on homeostasis of blood glucose level.[bookmark: ft4][4] During PENS of dermatome T7 therapy, the reflex of dermatome T6 is partially activated; this causes a delay in gastric emptying due to the inhibition of ghrelin released by the gastric fundus.[bookmark: ft3][3] The inhibition of ghrelin has been shown to increase pancreatic secretion of insulin and reduce resistance to its peripheral action, especially in the adipose tissue.[bookmark: ft5][5],[bookmark: ft6][6]


    Catalogna et al.[bookmark: ft7][7] observed that a non-invasive PENS treatment of very short duration is sufficient to increase glucose utilization and improve hepatic insulin sensitivity in rats. The application of PENS therapy even for a very short period can improve glycemic control, perhaps by reducing hepatic glucose production which may be mediated via hypothalamic-pituitary-adrenal axis modulation.[bookmark: ft6][6] Abdel-Kadar[bookmark: ft8][8] observed that PENS of dermatome T6 was associated with a decrease in appetite, and when combined with a weight loss diet, it caused a significant weight reduction compared with diet alone in morbidly obese patients. Ruiz-Tovar et al.[bookmark: ft4][4] found that PENS of dermatome T7 in combination with dietary therapy of 1200 kcal/day resulted in a substantial reduction in glycemia and insulin resistance than with only diet after 3 months of treatment.


    In conclusion, intermittent PENS of dermatome T7 therapy could restore dysfunctional neurometabolic circuitry of the pancreas and may turn out to be a novel therapeutic prospect for decreasing insulin resistance and improving glycemic control in patients with T2DM. PENS of dermatome T7 mechanism of action may be associated with the generation of a somato-autonomic reflex, with sensory nerve endings of dermatome T7 as afferent pathway and the vagal branches as efferent pathway which will eventually stimulate the pancreas. However, there is need to substantiate the effectiveness of PENS of dermatome T7 in reducing insulin resistance and improving glycemic control in patients with T2DM by conducting further experimental research and clinical trials, including standardizing the precautionary and safety measures that should be observed while carrying out this procedure. However, significant improvements in PENS therapy may be achieved through an extensive understanding of the targeted nerve pathways and their physiological and pathophysiological roles, especially the sympathetic and parasympathetic pathways innervating the pancreas; such knowledge will enhance PENS protocols. Moreover, conducting a clinical trial that incorporates PENS, dietary, and exercise regimen for decreasing insulin resistance and improving glycemic control in patients with T2DM could yield more positive outcomes.
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