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ABSTRACT

OBJECTIVE: Hyperargininemia due to Arginase 1 deficiency is a rare inborn error of the urea cycle with an incidence estimated at 1:950 000.
It has typical severe and progressive abnormal neurological features with biochemical findings of hyperargininemia and hyperexcretion of
orotic acid. The aim of our study is to review the clinical and biochemical presentations of 4 children diagnosed with Arginase 1 deficiency
in Malaysia and compare with the literature review.

DESIGN AND METHODS: We retrospectively reviewed the medical records of 4 patients with molecularly confirmed Arginase 1 deficiency.
Patients were identified from a selective high-risk screening of 51682 symptomatic patients from January 2006 to December 2020.

RESULTS: Our patients exhibited heterogeneous clinical presentations with acute and progressive neurological abnormalities and vary-
ing degrees of plasma arginine and urine orotic acid excretions. Interestingly, an unusual hyperexcretion of homocitrulline was found in 3
patients.

CONCLUSIONS: Hyperargininemia due to Arginase 1 deficiency can present acutely and hyperexcretion of homocitrulline can be an addi-

tional biochemical feature of Arginase 1 deficiency.
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Introduction

Urea cycle disorders are a group of inborn errors of liver
metabolism that affect the transfer of waste nitrogen to urea.!
The urea cycle functions to detoxify waste nitrogen into
water-soluble urea and is responsible for the de novo biosyn-
thesis of arginine. Hyperargininemia due to arginase 1 defi-
ciency; OMIM 207800 is one of the rarest of urea cycle
disorders with an incidence estimated at 1:950000.2 The
gene responsible for Arginase 1 enzyme is ARGI located in
the long arm of chromosome 6 (6q23).3 It is one of the defects
of the urea cycle that is not typically characterized by the
early onset of hyperammonemia.* Accumulation of arginine,
which is the substrate proximal to the metabolic block, is the
biochemical hallmark of hyperargininemia due to arginase
deficiency.* In this study, we review the clinical and biochem-
ical characteristics of 4 patients with this rare disease and
compared them with the literature review. Mohseni et al® had
found novel complex rearrangement of ARGI gene in all 4
patients. The detail of the molecular analysis of these 4
patients had been illustrated and published.’

Materials and Methods

The medical records of 4 Malay patients with molecularly con-
firmed Arginase 1 deficiency were retrospectively reviewed.
They were identified from a selective high-risk screening of
51682 patients from government hospitals in Malaysia from
January 2006 to December 2020. Laboratory biochemical
investigations for inborn metabolism errors were carried out at
the Institute of Medical Research Kuala Lumpur. Patients eli-
gible for selective high-risk screening were patients with symp-
toms suspicious for inborn metabolism errors including
unexplained metabolic acidosis, hypoglycemia, hyperammone-
mia, jaundice, hepatosplenomegaly, recurrent vomiting, sei-
zures, encephalopathy, developmental delay, and learning
disabilities. Hyperargininemia in the 4 samples was detected by
tandem mass spectrometry (LCMS/MS); Micromass Quattro
(Waters Corp., Wilmslow, UK) and/or cation-exchange high
performance liquid chromatography (HPLC); Amino acid
analyzer Biochrom 30 (Biochrom Ltd. UK). Urine for homoc-
itrulline quantitation was analyzed using cation-exchange
HPLC Biochrom 30. The orotic acid in the urine samples was
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quantitated using a reverse phase HPLC system (Agilent 1000
series). Clinical data was recovered from the request forms.
This study received exemption from the Malaysia Medical
Research and Ethics Committee (MREC), NMRR-21-676-
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Conclusions

Hyperargininemia due to Arginase 1 deficiency can also pre-
sent acutely, and hyperexcretion of homocitrulline can be an
additional biochemical feature of Arginase 1 deficiency.
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