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Significance of Zinc in Liver Cirrhosis

Kazuhiro Katayama

Department of Hepato-Biliary and Pancreatic Oncology
Osaka International Cancer Institute

While the liver is the primary organ for metabolism of nutrients, liver cirrhosis causes protein and
energy metabolic disorders, which contribute to poor prognosis or the development of various
complications including hepatic encephalopathy. The main cause of this metabolic disorder is
deficiency of branched-chain amino acids (BCAAs), and it has been demonstrated that treatment of
liver cirrhosis with BCAAs relieves nutritional and metabolic dysfunction, prevents the development
of complications and liver cancer, and improves prognosis. However, BCAA could act as a source of
nitrogen, and in patients with advanced liver cirrhosis, BCAA supplementation enhances the
activation of ammonia detoxification to glutamine in muscle and enhances glutamine breakdown in
visceral tissues resulting in increased ammonia levels.

Ornithine transcarbamylase is a key enzyme of the urea cycle in the liver, and it was reported that
liver ornithine transcarbamylase activity decreased and plasma ammonia level increased in zinc-
deficient rats, while the activity of the enzyme significantly increased in zinc-supplemented cirrhotic
rats. Several previous studies have increasingly shown that zinc deficiency is associated with nitrogen
metabolic disorders, mainly affecting ammonia in liver cirrhosis, and that zinc supplementation is
effective for patients with these conditions. Further, recently, we performed a randomized, placebo-
controlled double-blind trial, and indicated that zinc supplementation for 3 months seems effective and
safe for treating hyperammonemia in liver cirrhosis. Based on these findings, the significance of zinc
in liver cirrhosis has increasingly become important.

In addition to nitrogen metabolic disorders, other metabolic disorders, such as glucose intolerance,
often coexist with liver cirrhosis, and zinc deficiency might be a cause of these disorders.

Keyword : Branched-chain amino acid (BCAA); Ammonia; Liver function.
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