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Food ingestion triggers several physiological responses in the digestive system, including the release of
gastrointestinal hormones from enteroendocrine cells that are involved in appetite signalling. Disturbed regulation

of gut hormone release may affect energy homeostasis and contribute to obesity.
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| 1. Introduction

Obesity has increased dramatically over the past decades and reached epidemic proportions in adults and in
children worldwide 2. The rising prevalence and increased risk of developing chronic diseases exemplify the need
for further research to improve understanding of the molecular mechanisms that are involved in the pathogenesis
of obesity. Obesity is defined by the World Health Organization as “abnormal or excessive fat accumulation that
may impair health” and is classified by a body mass index (BMI) = 30 kg/m2, which is a simple index of weight-for-
height [&. Obesity reflects a high dietary intake relative to a low energy expenditure, which causes a disturbed
energy balance [Bl. However, obesity is a multi-factorial disorder and arises from the complex interaction between
genetic, environmental, behavioral and psychological factors 4. Genetic research has led to the recognition of rare
monogenic and more common polygenic forms of obesity with different genes, each contributing to the relative risk
of developing obesity 2. This genetic predisposition is associated with genes that control eating behavior and
appetite 61,

2. Strategies for the Management of Obesity: Role of Gut
Hormones

2.1. Diet-Induced Weight Loss

2.3.2. GLP-1 and GCG
Caloric restriction induces weight loss in obese individuals and restores the preprandial rise in ghrelin plasma
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improves insulin sensitivity 4], This suggests the use of GLP1-GCG dual agonists in not only obesity, but also in
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was not observed in the long-term study, indicating that desensitization may have occurred. A recent randomized
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ﬁ%(r)nvt\%ne}%o%srev{l/grr]wtp\éi\éﬁﬁduced obesity 29, This commensal bacterium increased levels of 2-acylglycerols,

gng%e&?_tlﬁ_ian&%?gcg%sd lgﬁg/n to stimulate GLP-1 levels via GPR119 [21],
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im[grovements. An acylated GLP-1R/GCGR/GIPR triagonist exerted in vivo and in vitro receptor activity in rodents
A Roux-en-Y gastric bypass (tRY_GB) surgerP/, where the pouch of the stomach is bypassed to the small mte_stlnEfﬁ
with superior metabolic effects, improved glycaemic control and body weight loss, relative to their co-agonists 2=l
an effective way of inducing and maintaining weight loss in morbidly obese patients. After RYGB surgery, the
HM15211 (Hanmi Pharmaceuticals) is a triagonist with high GCG activity for obesity treatment and a balanced
contact of nutrients with much of the stomach and duodenum is bypassed, re.sultln_%ln a rapid delivery of
GLP-1 and GIP activity, to neutralize the hyperglycemic risk of GCG. Preclinical studies with HM15211 have shown
undigested nutrients to the jejunum. This rerouting has been shown to affect the expression of nutrient sensors in
improved weight loss, reduced liver fat and possi IE( inflammation, and may be effective for the treatment of non-
the Igl|ut_ that together with other n&glstmal adaptations, such as changes in morphology and altered bacterial
alcoholic fatty liver disease as well 22/, HM15211 is currently in @]@? [Iclinical trials with"a 30% reduction of liver
fermentation, contribute to alterations in gut hormone prc@? [22] .

fat in comparison to placebo after a 12-month treatment 2=,

Indeed, the reported weight loss with ensuing improvement in glucose homeostasis in patients undergoing RYGB
Multi-agonists are the next generation of therapies to treat patients with T2DM and obesity. They avoid the adverse
surgery or sleeve gastrectomy is associated with elevated postprandial PYY and GLP-1 lévels, even one year after
effects g]a_g]rgeg/ (malnutrition, post-prandial hypoglycaemia, bowel obstruction, etc.) and GLP1R™ agonists
surgery [£31128] "CCK-secreting cells are mainly located In the bypassed duodenum. In two studies, where the effect
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reduced food reward system in patients after a RYGB surgery, these patients exhibit a modified behavioral and
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hormone balance in obesity by targeting nutrient sensors in selective regions of the gut or by combined
administration of gut pep@eBrEn&Ecs represent a major%h{gata therapeutic targets to improve the prevention

and management of obesity.
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