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Abstract +During advanced renal failure, particularly in patients with end—stage renal
disease (ESRD), proteins are carbamylated as a result of a reaction with cyanate. Some or all
of the cyanate is derived from urea. In aqueous solution there is partial and spontaneous
decomposition of urea to ammonia, carbonate and cyanate. Cyanate then subsequently reacts
irreversibly with the N—terminal groups of amino acids, peptides and many proteins by a
process known as carbamylation. Under physiological pH and body temperature conditions
0.8% of the molar concentration of urea is spontaneously converted to cyanate at equilibrium.
An extensively studied carbamylated protein is hemoglobin. In chronic renal failure and ESRD
proteins are known to be easily carbamylated as a result of reactions with cyanate due to high
levels of cyanate concentration in the plasma. According to previous studies, cyanate is known
to carbamylate erythropoietin, and carbamylated erythropoietin is less biologically active than
is normal erythropoietin. And cyvanate can induce hemolysis via direct contact with
erythrocytes. Thus, cyanate is considered as one of the factors for anemia in patients with
ESRD. In peritoneum, cyanate can induce chronic inflammation and fibrosis via TGF—-2
expression. In osteoblast, cyanate appears to play a role as a trigger for apoptosis by activating
proapoptotic signals, thus contributes renal osteodystrophy. In neutrophils, cyanate can
activate the neutrophils, thus considered to contribute tissue damages. According to these
results, cyanate form urea must be viewed as a strong uremic toxin, rather than a surrogate.
Targeting dialysis doses specifically to cyanate and urea concentrations may be more

mportant than previously considered.
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