
Semaglutide shows neuroprotective effects in preclinical models of Alzheimer’s disease, Parkinson’s disease, stroke, and mult iple sclerosis, reducing 

neuroinflammation, oxidative stress, protein aggregation, and neuronal injury. However, Phase III Alzheimer’s trials showed m odest reductions in 

inflammatory and disease-related biomarkers (e.g., hs-CRP and tau-related markers) without cognitive benefit, indicating that efficacy depends on 

treatment timing and disease stage.
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Semaglutide as a Potential Neuroprotective Agent for Neurological 

and Neurodegenerative Disorders: Mechanisms, Preclinical Evidence, 

and Translational Challenges and Opportunities

Methods

▪ Glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs), originally developed for type 2 
diabetes and obesity, are increasingly being 
investigated for neurological applications.

▪ Semaglutide is a long-acting GLP-1 RA that 
may influence pathways involved in 
neurodegeneration, including 
neuroinflammation, oxidative stress, 
mitochondrial dysfunction, impaired 
autophagy, and apoptosis. 

▪ Preclinical and observational findings 
suggest potential benefits across several 
central nervous system disorders; however, 
whether these biological effects translate into 
meaningful clinical outcomes remains 
uncertain. 

▪ This review evaluated the mechanistic, 
preclinical, and clinical evidence supporting 
semaglutide as a potential neuroprotective 
and disease-modifying therapy. 

▪ A narrative review was conducted by 
synthesizing relevant mechanistic studies, in 
vitro and animal experiments, observational 
cohorts, and clinical trials evaluating 
semaglutide in neurological and 
neurodegenerative disorders. 

Introduction

Conclusions

▪ Semaglutide engages multiple metabolic, inflammatory, and neuroprotective pathways shared across 

neurological disorders, but robust preclinical findings have not yet translated into established clinical efficacy. 

▪ EVOKE and EVOKE+ results suggest that modifying these pathways after symptomatic Alzheimer’s disease is 

established may be insufficient to alter disease progression. 

▪ Semaglutide may therefore have greater potential as an earlier preventive intervention in metabolically at -risk 

populations or as part of combination therapy. 

▪ Future studies should determine the optimal therapeutic window, clarify central versus peripheral mechanisms, 

improve central nervous system delivery, and evaluate disease-specific dosing in adequately powered 

randomized clinical trials.
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