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Increased consumption of foods and beverages high in fructose is a risk factor for the 

epidemic of obesity and metabolic syndrome MS worldwide. Fructose induces insulin 

resistance and obesity by causing oxidative stress, low-grade inflammation, adipocytokine 

imbalance, hyperuricemia, and endothelial dysfunction (ED). In recent years, ED is considered 

one of the components of MS and related diseases such as obesity, diabetes, atherosclerosis, 

hypertension. So far, only some markers of inflammation and oxidative stress and their 

relationship to risk factors for MS have been studied. Data from experimental studies show 

that new markers, such as Nrf2, Nf-kB, HO-1, 4-HNE, play an integral role in endothelial 

protection and damage and reflect the early and later stages of ED in MS and associated 

diseases.  

The aim of the research is to study of the molecular mechanisms of endothelial 

damage and protection in metabolic syndrome and translating this fundamental knowledge 

into clinical practice. We suggest that Nrf2, the transcription factor encoding the expression of 

HO-1 and other cytoprotective genes provides endothelial cell protection in MS. We assume 

that NF-κB factor, which mediates the inflammatory response and apoptosis, contributes to 

endothelial damage. Based on these data, we hypothesized that the disturbed balance between 

the two factors, which play an integral role in protecting and damaging the endothelium, is a 

major pathophysiological mechanism in MS. The study of tissue and serum expression of 

Nrf2, NF-κB, HO-1, endothelial protection indicator and 4-HNE, a marker of tissue damage 

and the relationship between them, and other biomarkers, histological changes and risk factors 

will contribute to clarify cellular-molecular mechanisms of ED in experimental model of MS 

induced by high fructose diet and the application of melatonin and other antioxidants and 

vasoprotectors.  

We expect the results of our study to contribute to the introduction and application of 

the described biomarkers for screening, early diagnosis, prognosis and adequate therapeutic 

approach in children and adults with cardiometabolic disorders. 


