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Summary: Clinical and biochemical data are presented on an Italian patient with 
adenylosuccinase deficiency of both erythrocytes and mixed peripheral blood lympho- 
cytes. The erythrocyte enzyme showed normal substrate affinity, but decreased 
thermal stability. The patient displayed an anomalous response to an intravenous 
fructose tolerance test with a rise in plasma [Mg 2+] and [K +] and a drop in plasma 
levels of inorganic phosphate, glucose, urate and succinylnucleosides upon fructose 
injection. 

Adenylosuccinase (adenylosuccinate lyase; EC 4.3.2.2) deficiency (McKusick 103050) is 
an autosomal recessive disorder involving the purine nucleotide cycle and the de novo 
purine pathway (Jaeken and Van den Berghe 1984; Salerno et al 1993; Van den Berghe et 
al 1993; Krijt e t  al 1994). Most patients have severe psychomotor retardation often 
associated with epilepsy and autistic features. In their biological fluids two normally 
undetectable compounds, namely succinylaminoimidazole carboxamide riboside (SAICA 
riboside) and succinyladenosine (S-Ado), accumulate which are the dephosphorylated 
substrates of adenylosuccinase. Measurements of adenylosuccinase activity in biopsy 
specimens show that the degree of enzyme deficiency is variable in the patients and not 
present in all tissues. Normal levels of erythrocyte enzyme activity have hitherto been 
reported. A point mutation resulting in the Ser413pro substitution has been observed in the 
cDNA clones from lymphoblasts of a patient (Stone et al 1992). 

Several hypotheses have been put forward to explain the clinical and biochemical 
heterogeneity in this disease (Jaeken et al 1988). It has been proposed that SAICA riboside 
and S-Ado could be neurotoxic either by interfering with glucose metabolism or by 
mimicking the structure of adenosine, a putative neuromodulator (De Volder et al 1988). 
However, experiments with isolated hepatocytes (Van den Berghe et al 1993) as well as 
with crude membrane fractions of rat cerebral cortex (Vincent and Van den Berghe 1989) 
failed to support these suggestions. 
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In this paper, a patient is described with succinyladenosinuria and decreased adenylo- 
succinase activity in both erythrocytes and mixed peripheral blood lymphocytes. We also 
report an anomalous response of the patient to intravenous fructose tolerance test that 
could suggest an impairment of the purine nucleotide cycle. 

CASE REPORT 

The propositus (at present 10 years old) is the second daughter of healthy, unrelated Italian 
parents. Their first daughter is healthy. Delivery was uneventful after a normal term 
pregnancy. A few months after birth, motor restlessness, hypertonicity and frequent crying 
attacks were noticed. Eye contact was difficult, while reaction to auditory stimuli was 
exaggerated. At age 9 months, absences were noticed. She stood unsupported at 15 months 
and walked after 2 years of age. At the age of 5 years, generalized convulsions were 
observed for the first time. Growth including head circumference, muscle tone and reflexes 
were normal; the gait was awkward. Bouts of extreme physical agitation, especially 
involving arms and legs, were common. Intermittent external strabismus with problems of 
convergence were frequently observed. Episodes of enuresis and encopresis are rare. 
Speech is unintelligible, in short sentences of incorrect structure. Since her parents 
believed that animal protein and gluten cause worsening of the symptoms, the protein 
content in the diet is severely restricted and the plasma amino acid pattern was usually 
normal. However, we recently found abnormally high values of alanine (1219pmol/L, 
reference range 123-629), asparagine (322pmol/L, reference range 36-144), glycine 
(851 pmol/L, reference range 107- 320), glutamate (307/2mol/L, reference range 15 - 250), 
proline (547 #tool/L, reference value 40-332)  and serine (516pmol/L, reference range 
76-171) in the serum after an ovemight fast. 

MATERIALS AND METHODS 

Erythrocytes were isolated from venous blood by removing white cells and platelets through 
an a-cellulose/microcrystalline cellulose column (Sigmacell type 50; Sigma Chemical 
Co., St Louis, MO, USA) as described by Beutler (1983). Mononuclear preparations con- 
taining 75-80% lymphocytes and apparently free of contaminating erythrocytes were 
obtained by a one-step procedure (Boyum 1968) involving centrifugation of heparinized 
blood layered on Histopaque-1077 (Sigma). 

Partial purification of adenylosuccinase from haemolysates involved preparation of a 
30-60% saturated (NH4)2SO 4 fraction and chromatography of this fraction on an Econo- 
Pac Q Cartridge (Bio-Rad Laboratories Inc., Hercules, CA, USA) equilibrated with 
10 mmol/L KC1, 1 mmol/L dithiothreitol, 2 mmol/L EDTA, 10 mmol/L Tris-HC1 buffer, pH 
7.4 (buffer A). The enzyme was eluted by increasing KC1 concentration to 400mmol/L. 

Adenylosuccinase activity was measured by following the conversion of adenylo- 
succinate into AMP in buffer A at 37~ Enzyme activity in crude extracts was determined 
by measuring the absorbance at 254nm of the reaction product after its separation from the 
substrate by high-performance zone electrophoresis in a fused-silica capillary (size 
75 pm• 50 cm; running buffer 50 mmol/L sodium borate, pH 8.5; applied voltage 30 kV). 
Partially purified enzyme was assayed by a spectrophotometric method (Tornheim and 
Lowenstein 1972) based on the decrease in absorbance at 282nm minus that at 320nm, 

J. Inher. Metab. Dis. 18 (1995) 



 



 

 



 



 



 


