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Section 2 – Project Information
	Project Title

	The effect of glucagon-like peptide-1 receptor agonists on exercise adaptation


	Project Summary 

	
Aim:  To understand the impact of GLP-1 RA therapy on skeletal muscle adaptation to exercise

Background: 
Obesity is a chronic disease associated with increased risk of multiple metabolic, and mental health related comorbidities. Recent advances in obesity pharmacotherapy, particularly glucagon-like peptide-1 (GLP-1) receptor agonists (RAs), have the potential to transform obesity and type 2 diabetes mellitus (T2DM) care by promoting marked weight loss, improving glycaemic control and addressing multiple obesity-related comorbidities, with added cardio-renal benefits. However, up to 40% of the weight lost with GLP-1 RAs comes from lean body mass, raising concerns about potential adverse effects on skeletal muscle function. It is likely that these drugs will be combined with lifestyle management including exercise delivery. It is therefore important to understand the interaction between these drugs and exercise. We have novel in-vitro data emerging from our laboratory to show that a range of GLP-1 RAs not only result in significant muscle atrophy, but also negatively impair skeletal muscle mitochondrial function. This may have important consequences for the ability of an individual to engage in an exercise programme and the benefits they are able to receive if effects persist. 

Methods:  
This project will utilise a combination of in-vitro models of exercise and ex-vivo biopsy analysis. We will use primary skeletal muscle cells from people with obesity to understand how a number of different GLP-1 RAs (e.g. semaglutide, trizepatide or cagrilintide) affect the response to simulated exercise. We will also utilise the on-going opal trial to collect muscle biopsies from the following time points with participants used as their own control:
1. Baseline
1. 24h post exercise prior to drug administration. This will provide information on the acute response to exercise before training
1. 24h post exercise after receiving the drug for 1 week. This will provide information on how the GLP-1 RA has affected this acute exercise response
1. 24h post exercise at the end of the exercise training period. This will provide information about how regular exercise training has modified this acute response to exercise. 

Expected outcomes and impact: A clearer understanding of the interaction between GLP-1 RAs and the acute and chronic skeletal muscle response to exercise. This project offers significant impact in a novel and fast-moving field. Prescription rates of these drugs are on an upward trajectory and have become an integral part of obesity care along with more traditional diet and lifestyle interventions. The data from this study will help inform the way in which these drugs are used in combination with these traditional therapies informing and potentially changing clinical practice.






