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Oxidative stress (OS) plays an important role in many diseases but very often it is not clear if it is among the 

causes or the consequences of the pathological conditions. In the last two decades, it has become clear that the 

main in vivo mechanism of action of antioxidants is not related to the direct scavenging of free radicals (reactive 

oxygen, nitrogen or sulphur species) but to the activation of the nuclear factor erythroid 2-related factor 2 

(NRF2), the master regulator of endogenous antioxidant enzymes. 

Recently, it has been clarified that NRF2 plays a very significant role not only in the antioxidant response 

and xenobiotic detoxification but also in the regulation of genes involved in proteosomal and autophagic 

function, iron, lipid and carbohydrate metabolism and DNA repair. 

From the pharmacological point of view, the picture is particularly complex because in diabetes and other 

diseases NRF2 can play a protective or pathogenic role depending on the timing and duration of its activation. 

Despite the presence of several contradictory publications, in type 2 diabetes, the most common form of 

diabetes, the activation of NRF2 before the development of diabetic outcomes seems to be beneficial. However 

direct electrophilic activators of NRF2 can have several off-target effects and better drugs capable of disrupting 

the NRF2-KEAP1 binding should be developed. 
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