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Urate is a reductant and may act as an antioxidant. However, its oxidation products have the
potential to exacerbate oxidative stress. Here we show that modification of serum albumin by
products from urate oxidation is associated with poor outcomes in patients with heart failure and it
can be a player of inflammation. We developed a multiple-reaction monitoring mass spectrometry
method to identify twenty tryptic peptides from human serum albumin that were modified after a
reaction containing xanthine oxidase, myeloperoxidase, hypoxanthine and uric acid. All the
modified peptides contained a lysine residue with a 140 Da mass addition from urate oxidation
derived-product, a process we call uratylation. Uratylated peptides were significantly elevated in the
plasma of patients with heart failure and diabetes (p < 0.01), and positively correlated with
myeloperoxidase (r = 0.3; p < 0.01) and allantoin (r = 0.4, p < 0.001) – the final stable product of
urate oxidation. This modification on albumin was associated with death or heart failure (p <
0.027). Allantoin was associated with death events or exacerbation of heart failure. Incubation of
uratylated albumin with HUVECs induced higher monocytes adhesion to these endothelial cells and
higher TNF-alfa release. In conclusion, oxidation of urate is more prone to happen in patients
suffering heart failure and the presence of uratylated serum albumin could be a valuable marker in
cardiovascular disease. The strong association between uratylated serum albumin and worst
outcome in heart failure patients suggests that uric acid could contribute to the pathology of this
disease. Taken together, uric acid oxidation products may play an important role in vascular
inflammation and could contribute to the pathology of heart failure.
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