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Appetite-regulating peptides and natural rewards:         
emphasis on ghrelin and glucagon-like peptide-1 

Jesper Vestlund 

Department of Pharmacology, Institute of Neuroscience and Physiology,        

Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden 

Abstract                                                                                                                           
Evolutionary conserved natural behaviors, such as foraging and sexual behaviors, are strongly 

associated with reward processes. Brain areas important for reward processes include, but are 

not limited to, the nucleus accumbens (NAc) shell, the ventral tegmental area (VTA), the 

laterodorsal tegmental area (LDTg) and the nucleus of the solitary tract (NTS). The mechanisms 

that control natural rewards are complex, and appetite-regulating peptides, such as ghrelin and 

glucagon-like peptide-1 (GLP-1), have recently been identified as substrates involved in reward 

processes. The aim of the present thesis is therefore to elucidate the involvement of ghrelin and 

GLP-1 in natural rewards, by assessing how they mediate two different natural rewards, i.e. 

skilled reach foraging from the feeding-related domain and sexual behaviors from the social 

behavior domain, in preclinical behavioral models. 

We showed in paper I that repeated treatment with a ghrelin receptor antagonist decreases the 

motivation of skilled reach foraging in rats with an acquired skilled reach performance tentatively 

through suppression of ghrelin receptors within the NAc shell. Repeated ghrelin increases, 

whereas a ghrelin receptor antagonist reduces, the motivation and learning of skilled reach forag-

ing in rats during acquisition of this behavior. In paper II, we further established that GLP-1, as 

ghrelin, modulates the motivation and learning of skilled reach foraging. Indeed, the GLP-1 re-

ceptor (GLP-1R) agonists, exendin-4 and liraglutide, decrease the motivation of skilled reach for-

aging in rats with an acquired skilled reach performance whereas another GLP-1R agonist, dulag-

lutide, increases the learning of this complex behavior. When it comes to GLP-1 and sexual be-

haviors we demonstrated in paper III that a systemic exendin-4 injection decreases social behav-

iors, mounting behaviors and self-grooming behaviors but does not influence preference for fe-

males or female odors in sexually naïve male mice. We also identified that activation of GLP-1R 

within the NTS suppresses social behaviors, mounting behaviors and self-grooming behaviors in 

sexually naïve male mice. In addition, in paper IV we further identified that activation of GLP-

1R within the LDTg or the posterior VTA suppresses social behaviors and mounting behaviors 

whereas activation of GLP-1R within the NAc shell only reduces social behaviors, but not mount-

ing behaviors, in sexually naïve male mice.                                                                                                                            

Collectively, these data support the emerging literature suggesting that ghrelin increases whereas 

GLP-1 decreases natural rewards, by showing that these peptides via reward-related areas modu-

late natural rewards from both the feeding-related and the social behavior domains of natural 

rewards. 
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