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Abstract

Since obesity and its co-morbidities have become huge public health problems, it is uncountable the requirement of new approaches to treat both obesity and its related disorders. Conventional pharmacological antiobesogenic therapies present several unwanted effects which represent serious health risk. Therefore, new therapeutic alternatives are necessary to control body weight gain in order to reduce the associated diseases development, such as type 2 diabetes. Ginkgo biloba extract (GbE) has been recently described as a potential antiobesogenic and hypoglycemic agent since it reduced food/energy intake, body weight gain and visceral adiposity as well as improved insulin signaling and sensitivity in obese rats. Considering the beneficial effects observed in an experimental model of obesity, GbE has been pointed as a new therapeutic perspective for both obesity and T2D treatment.
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Introduction

Obesity has become a major public health problem worldwide. In 2014, approximately 1.9 billion (39%) of adults were overweight, while 600 million (13%) were obese; in some countries, overweight and obesity prevalence has already achieved more than 70% of the population [1]. Many comorbidities are associated with obesity such as cardiovascular diseases, musculoskeletal disorders, cancer and diabetes, which is also considered as a global public health problem [1,2] and for this reason, fighting obesity has constituted a huge challenge in the last decades. Non-pharmacological approaches are undoubtedly of great value, but tend to have limited long-term results [3]. Although several anti-obesogenic drugs are released for medical purposes, there are only few medications currently available to treat obesity [3-5]. According to the U.S. Department of Health and Human Services, five drugs - orlistat, lorcaserin, naltrexone- bupropion, liraglutide and phentermine-topiramate-are approved to long-term treatment of obesity without important side effects [4]. Even being effective, some anti-obesogenic pharmacological therapies have been historically linked to serious side effects, such as pulmonary hypertension, cardiovascular events and psychiatric disorders [5]. However, neglecting obesity treatment might also result in serious health risks and the development of new and safe therapeutic alternatives is highly necessary.

Diabetes is one of the most worrisome obesity-related complications. In the last three decades, the number of diabetic patients tripled across the globe, rising from 108 million adults in 1980 to 422 million in 2014, and it has been estimated that about 642 million people will develop diabetes until 2040 [6,7]. Diabetes is associated to multiple complications such as blindness, amputation, stroke, kidney failure, neuropathies, among others [7], reducing the quality of life and life expectancy. Since the type 2 diabetes (T2D) is a multifactorial disorder, several glucose lowering agents with different targets are currently available [4]. Regarding their chemical properties and mechanisms of action, these drugs are usually classified as insulin sensitizer, insulin releasing drugs (or secretagogue), alpha glucosidase inhibitors, incretin-based medications and insulin therapy [4,5,8,9]. In spite of being effective in most cases, the pharmacological therapy of T2D has some undesirable side effects, including hypoglycemia, weight gain or loss, gastrointestinal disorders, angioedema and cardiovascular events, among others [4,8,10,11]. The unwanted effects of hypoglycemic drugs have encouraged searching for new approaches to treat T2D and its related disorders, especially the ones based on natural products.

Discussion

Herbal medicines have been used for centuries in the treatment of several diseases. Ginkgo biloba extract (GbE) is one of the most widely used herbal medicines in the world and classically has been used to treat neurodegenerative diseases such as Alzheimer [12], memory loss, schizophrenia, mild cognitive impairment, dementia [13] as well as cancer and cardiovascular sicknesses [14]. Beneficial effects of GbE on both obesity and T2D have recently been described [15,16] highlighting GbE as a new therapeutic perspective for obesity and T2D.

Due its antioxidant, anti-inflammatory and ant apoptotic properties, GbE has been explored as a hypoglycemic and insulin sensitizing agent [17]. It also has been associated with the prevention of retinal ganglion cells damage [18], protection against pancreas inflammation in STZ-induced diabetic mice [19], cardioprotection in STZ-induced diabetic rats [20], improvement on glucose homeostasis and successful protection against atherosclerosis in a rat model of T2D [21]. Additionally, in humans GbE reduced glycosylated hemoglobin A levels in T2D patients [17]. GbE was recently described as a promising anti-obesogenic agent since it has been demonstrated an inhibitory effect of this extract on food/energy intake, body weight gain and visceral adiposity of diet-induced obese rats. Additionally, GbE significantly improved insulin sensitivity and stimulated the insulin pathway cascade through enhancing insulin receptor substrate 1 (IRS-1) while it reduced PTP-1B (a negative regulator of insulin signaling pathway) levels in the gastrocnemius muscle. Furthermore, GbE promoted higher AKT phosphorylation in both gastrocnemius muscle and retroperitoneal adipose tissue depot as well as it increased Phosphorylated IR expression in the retroperitoneal white adipose tissue depot [15,16]. It was also demonstrated a significant increase on the adiponectin receptor (AdipoR1) gene expression with a concomitant reduction on TNF-alpha levels and [image: ] phosphorylation in gastrocnemius muscle [16]. These findings allowed the authors to suggest that GbE has a potential to improve both energy and glucose homeostasis and it might be especially valuable to obese subjects who are resistant in adopting a healthy lifestyle.

Conclusion

Due to the unwanted side effects of the anti-obesogenic and anti-diabetic drugs, the development of an effective and safe therapy remains a challenge. GbE, one of the most widely used herbal medicines in the world, has been pointed as a new therapeutic perspective for obesity and T2D. GbE presents antioxidant, anti-inflammatory and anti-apoptotic properties and recent studies in obese rats have described that this herbal medicine might be useful to reduce both body weight and adiposity as well as to improve glucose intolerance. However, clinical studies must be performed in order to elucidate if the beneficial effects of GbE observed in an experimental model of diet-induced obesity may represent a real pharmacological alternative to treat both obesity and T2D in humans.
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