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Agenda
• Review Clinical Data

• Overview of CNS Dopamine System

• Preclinical impact of GLP-1RA on CNS Dopamine
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Semaglutide STEP Trial Data
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Chronic GLP-1 agonism leads to Augmentation of 

CNS Reward Regions in response to palatable food 
cues

Weight loss is variable, plateaus at 68 weeks, strong 

regain of body weight



CNS Mesolimbic Dopamine System
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Ventral Tegmental Area

Mesolimbic System:
Reinforced Behavior

Nigrostriatal Pathway

Dopamine



GLP-1RA Modulation of CNS Dopamine Neurons
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Exendin-4: GLP-1 Agonist

Phasic dopamine responses to a food-predictive cue are suppressed by the glucagon-like peptide-1 receptor agonist Exendin-4 (sciencedirectassets.com)

Lateral Ventricle



GLP-1RA Modulation of CNS Dopamine Neurons
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Semaglutide: GLP-1 Agonist

GLP-1 receptor agonist semaglutide reduces appetite while increasing dopamine reward signaling - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S2772408523029071
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Summary

ICV GLP-1RA reduces phasic dopamine activity

Systemic semaglutide augments activity of  dopamine neurons

More studies are needed to clarify the role of GLP-1RAs on CNS 
dopamine responses
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