
ABSTRACT 

 Nowadays, Alzheimer's disease (AD) is one of the most serious health problems 

among elder. To this day, pathogenesis of AD is still unknown and therefore no effective 

treatment has been found. AD is characterized by neuropathological features, the formation of 

extracellular senile plaques of amyloid β and intracellular neurofibrillary tangles of Tau 

protein. Numerous experimental studies have confirmed that metabolic disorders such as type 

2 diabetes mellitus or obesity contribute significantly to the development of cognitive 

impairment and therefore the development of AD. 

 In this diploma thesis, the potential neuroprotective effect of peptides regulating food 

intake was investigated in in vitro and in vivo experiments. 

 The potential neuroprotective effect of liraglutide, a glucagon-like peptide-1 analog 

used as a type 2 diabetes mellitus treatment, a prolactin-releasing peptide (PrRP) and its 

palmitoylated analog, palm11-PrRP31, was investigated on SH-SY5Y cell line. The peptides 

were used as a pretreatment on SH-SY5Y cells in methylglyoxal-induced cytotoxicity. It has 

been proven that the peptides themselves are not toxic and do not significantly reduce the 

viability of SH-SY5Y cells. The tested peptides showed prophylactic effects against 

cytotoxicity and apoptosis induced by toxic methylglyoxal. 

 Furthermore, the neuroprotective effect of the palmitoylated analog palm11-PrRP31 on 

the Tau protein hyperphosphorylation and the activation of the neurogenesis markers in the 

hippocampi of the THY-Tau22, mice overexpressing mutant human Tau protein, have been 

observed. After 2 months of treatment with palm11-PrRP31 analog, there was a significant 

attenuation of Tau protein hyperphosphorylation at epitopes Thr231, and non-significant 

reduction at Ser202 and Thr205. No significant difference was observed in neurogenesis 

markers, such as doublecortin and brain-derived neurotrophic factor (BDNF). 

 A neuroprotective effect of the palmitoylated analog PrRP31 on insulin signaling 

pathway, Tau phosphorylation and the activation of the neurogenesis markers in hippocampi 

of Koletsky rats (SHROB), a model of metabolic syndrome, have been observed. After 3-

week-long intraperitoneal (IP) administration of palm11-PrRP31, significant decrease in 

phosphorylation of Tau protein at epitopes Ser396 and Ser404 was observed. On the other 

hand, non-significant decrease was observed at Thr231 epitope. Furthermore, a significant 

decrease in cdk-5 activation was observed. Cdk-5 is one of the main kinases affecting Tau 

protein phosphorylation. A significant increase in activation of marker of synaptic density, 

postsynaptic density protein 95 (PSD95), was observed. No significant changes were 

observed in insulin signaling pathway. 



 In conclusion, analog palm11-PrRP31 is proposed as a potential neuroprotective agent 

for further studies of its mechanism. 

 


