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ABSTRACT

Citrin is aspartate/glutamate transporter in mitochondria, a component of malate-aspartate
nicotinamide adenine dinucleotide hydrogen (NADH) shuttle. Citrin, encoded by SLC25413, is
expressed mainly in liver and is essential for the hepatic glycolysis. Citrin deficiency is caused by
SLC25413 mutation. It presents with age-dependent clinical manifestations: neonatal intrahepatic
cholestasis (NICCD), failure to thrive and dyslipidemia (FTTDCD), and adult-onset type II
citrullinemia (CTLN2). Hepatocytes use fatty acid and glucose at fasting and postprandial states,
respectively, as energy source. Hepatocytes of citrin deficiency cannot use glucose and fatty acid
as energy source due to a defect in NADH shuttle and a down-regulation of PPAR a, respectively.
Energy deficit of hepatocytes is considered a fundamental pathogenesis of citrin deficiency. Medium
chain triglyceride therapy can supply the energy to the hepatocytes and correct a fundamental
defect. The cause of hyperammonemia in CTLNZ had been considered secondary damage of hepatic
argininosuccinate synthase 1. However, profile of plasma amino acids suggests that hyperammonemia
is mainly caused by an impairment of hepatic glutamine synthase reaction. Growth impairment
in citrin deficiency is observed during the periods of rapid growth probably due to a defect in
lipogenesis. Further study is required to elucidate the entity of citrin deficiency.

Keywords: citrin deficiency, malate-aspartate shuttle, neonatal intrahepatic cholestasis caused by
citrin deficiency, adult-onset type II citrullinemia, medium chain triglyceride
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