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ABSTRACT

Citrin deficiency (CD) causes neonatal intrahepatic cholestasis caused by citrin deficiency

(NICCD), failure to thrive and dyslipidemia caused by citrin deficiency (FTTDCD), and adult-onset
citrullinemia type 2 (CTLN2). Citrin is an aspartate-glutamate transporter primarily expressed in the
liver and constitutes the malate-aspartate shuttle that is essential for hepatic glycolysis. Hepatocytes
of CD cannot utilize glucose and fatty acids as energy sources. Medium-chain triglyceride (MCT)
supplements are particularly effective for treating CD by providing energy to hepatocytes. However,
patients with CD often exhibit growth impairment and irreversible brain and/or liver damage. To
improve the quality of life and prevent irreversible damages, MCT supplementation with a diet
containing minimal carbohydrates is recommended promptly after the diagnosis. The dosage of
MCT supplements should be one-third (minimum) to equal (maximum) of the daily liver energy
consumption and should not exceed the maximum dosage. The appropriate dosage should be
determined based on the patient’s diet and physical activity. Infusion of lactate-buffered solutions
is often used, but should be avoided because of impaired lactate metabolism due to cytosolic NAD"
deficiency in the liver. Further elucidation of metabolic impairments in CD is needed to improve
quality of life and prevent irreversible disability.

Keywords: citrin, neonatal intrahepatic cholestasis caused by citrin deficiency, adult-onset type 2
citrullinemia, medium-chain triglycerides, lactate-buffered solutions
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