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Introduction
Phenylketonuria (PKU) is an autosomal recessive disorder caused by mutations in the phenylalanine hydroxylase (PAH) gene with accumulation of phenylalanine (Phe), an essential amino acid mainly metabolized in the liver by the phe hydroxylase (PAH) system. PKU can cause intellectual disability if untreated. The gold standard of treatment is based on dietary therapy that maintains phenylalanine levels in a safe range (2-4 mg/d). Recently new therapeutic approaches have been introduced including neutral amino acids and in particular Large Neutral Amino Acids (LNAA).

Methodology and Theoretical Orientation
The objective of this study was to evaluate the reduction of blood phenylalanine levels after oral administration of LNAA with consequent reduction of brain Phe concentrations and improvement of neuropsychological functioning. We enrolled 10 patients over the age of 13 who underwent a Phe load test once a week for four weeks (dietary Phe increased by 250 mg/day in the first and second week, and by 500 mg/die in the third and fourth week) and the administration of LNAA (0.5 gr/kg) with subsequent evaluation of the Phe profile after loading and of the response to treatment.
Findings
LNAA therapy was well tolerated and did not present any side effects. The result obtained allowed a minimum increase of 250 mg / phe / day to be made in our patients' dietary therapy. 

Conclusion and Significance
Lhe LNAAs provide a valid dietary supplement to counterbalance a Phe load or lower plasma levels between 12 and 24 hours thus avoiding a peak that could lead to phenomena of accumulation and acceleration of neuronal degeneration. The further development of new medical foods with higher concentrations of LNAA may improve cognitive outcome in PKU. Differences in outcome may be related to composition, dosing route of administration, and duration of the supplementation period.
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