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DISEASE

(OMIM NUMBER)

SECTION
SUBJECT
TOPIC

DISORDERS OF PURINE AND PYRIMIDINE METABOLISM

DEFECTIVE
PROTEINS OR
ENZYMES

DEFECTIVE GENES
(CHROMOSOMAL

LOCATION)

COMMENTS

Disorders of pyrimidine metabolism

Hereditary orotic
aciduria

Type I (258900)

Type II (258920)

Dihydropyrimidine
dehydrogenase defi-
ciency (274270)

Inborn error form

Pharmacogenetic
form

Dihydropyrimidinuria
(222748)

B-Ureido propionase
deficiency (210100)

Pyrimidine 5' nucleoti-
dase deficiency
(266120)

UMP synthase
(orotidine-5'-pyro-
phosphorylase and
decarboxylase)

Orotidine-5'-
decarboxylase

Dihydropyrimidine
dehydrogenase

Dihydropyrimidi-
nase

B-Ureido propionase
(B-alanine
synthase)

5'-Monophosphate
hydrolase

UMPS (3q13)*

DPYD (1p22)*

DPYS (8q22)*

UPBI (22q11.2)

NTS5C3 (7pl5-pl4)*

Biochemical profile: Elevated urinary orotate

Clinical features: Megaloblastic anemia, recurrent infections, cellular
immunodeficiency, developmental disabilities

Treatment: Uridine, uridylic acid and cytidylic acid

Biochemical profile: Elevated urinary uracil, thymine, and 5-hydroxyme-
thyluracil

Clinical features:

In inborn error form, growth and developmental delay, seizures, spasticity,
microcephaly

In pharmacogenetic form, adverse reactions to 5-flurouracil, including
myelosuppression, neurotoxicity, GI and skin symptoms, death

Treatment: No specific treatment except for withdrawal of offending drug

Biochemical profile: Elevated urinary dihydrouracil and dihydrothymine

Clinical features: Variable; feeding problems, seizures, lethargy, somno-
lence, metabolic acidosis; sometimes benign

Treatment: Not established

Biochemical profile: Elevated urinary ureidopropionate and ureidobutyrate
Clinical features: Microcephaly, developmental delay, dystonia, scoliosis
Treatment: Not established

Biochemical profile: No specific profile
Clinical features: Hemolytic anemia, basophilic stippling
Treatment: Supportive care
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DEFECTIVE DEFECTIVE GENES
DISEASE PROTEINS OR (CHROMOSOMAL
(OMIM NUMBER) ENZYMES LOCATION) COMMENTS
Activation-induced cyti-  Activation-induced ~ AICDA (12p13)* Biochemical profile: High IgM, low to absent IgG and IgA
dine deaminase defi- cytidine deaminase Clinical features: Recurrent bacterial infections, defective Ig class
ciency (hyper IgM syn- switching
drome type II; 605257) Treatment: Control of infections
Disorders of purine metabolism
Ca pyrophosphate arthr-  Increased nucleo- ANKH Biochemical profile: Ca pyrophosphate dihydrate crystals in joints

opathy (chondrocalci-
nosis-2; 118600)

Lesch-Nyhan syndrome
(300322)

Classic form
Variant form

Increased activity of
phosphoribosylpyro-
phosphate synthetase
(311850)

Phosphoribosylpyro-
phosphate synthetase
deficiency (311850)

Hereditary xanthinuria
Type 1 (278300)

Type II (603592)

side triphosphate
pyrophosphohy-
drolase

Hypoxanthine-
guanine phosphor-
ibosyltransferase

Phosphoribosylpyro
phosphate syn-
thetase

Phosphoribosylpyro
phosphate syn-
thetase

Xanthine dehydro-
genase

Xanthine dehydro-
genase and alde-
hyde oxidase

(5p15.2-pl4.1)*

HPRT (Xq26—q27.2)*

PRPS1 (Xq22-q24)*

PRPS1 (Xq22-q24)
PRPS2 (Xp22.3-p22.2)

XDH (2p23-p22)*

Clinical features: Recurrent episodes of monoarticular or multiarticular
arthritis
Treatment: No clear treatment

Biochemical profile: Hyperuricemia, hyperuricosuria

Clinical features: Orange sandy crystals in diapers, growth failure, uric
acid nephropathy and arthropathy, motor delay, hypotonia, self-injurious
behavior, spasticity, hyperreflexia, extrapyramidal signs with choreoathe-
tosis, dysarthria, dysphagia, developmental disabilities, megaloblastic
anemia; in variant form, no self-injurious behavior

Treatment: Supportive care, protective measures, allopurinol, benzodiaz-
epines, certain experimental approaches

Biochemical profile: Hyperuricemia

Clinical features: Megaloblastic bone marrow, ataxia, hypotonia, hypertonia,
psychomotor delay, polyneuropathy, cardiomyopathy, heart failure, uric
acid nephropathy and arthropathy, diabetes mellitus, intracerebral calcifi-
cation

Treatment: Allopurinol, anti-inflammatory drugs, colchicines, probenecid,
and sulfinpyrazone

Biochemical profile: Increased urinary orotate, hypouricemia

Clinical features: Developmental disabilities, seizures with hypsarrhythmia,
megaloblastic bone marrow

Treatment: ACTH

Biochemical profile: Xanthinuria, hypouricemia, hypouricosuria
Clinical features: Xanthine stones, nephropathy, myopathy
Treatment: High fluid intake; low-purine diet
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Adenine phosphoribosyl-  Adenine phosphori- ~ APRT (16q24.3)* Biochemical profile: Urinary 2,8-dihydroxyadenine
transferase deficiency bosyltransferase Clinical features: Urolithiasis, nephropathy, round yellow-brown urine

(102600)
Type I
Type I

Adenosine deaminase
deficiency (102700)

Increased adenosine
deaminase (102730)

Purine nucleoside phos-
phorylase deficiency
(164050)

Myoadenylate deami-
nase deficiency (ade-
nosine monophosphate
deaminase I; 102770)

No enzyme activity
Residual enzyme
activity

Adenosine deami-
nase

Adenosine deami-
nase

Purine nucleoside
phosphorylase

Myoadenylate
deaminase

ADA (20q13.11)*

ADA

NP (14q13.1)*

AMPDI (1p21-p13)*

crystals
Treatment: High fluid intake, low-purine diet, avoidance of dietary alkalis,
renal transplantation

Biochemical profile: Elevated serum adenosine and 2'-deoxyadenosine

Clinical features: Growth failure, skeletal changes, recurrent infections,
severe combined immunodeficiency, B-cell lymphoma, hemolytic anemia,
idiopathic thrombocytopenia, hepatosplenomegaly, mesangial sclerosis

Treatment: Supportive care, enzyme replacement, bone marrow or stem
cell transplantation, experimental gene therapy

Biochemical profile: Mild hyperuricemia

Clinical features: Hemolytic anemia with anisopoikylocytosis and
stomatocytosis

Treatment: Deoxycoformycin

Biochemical profile: Hypouricemia; hypouricosuria; high serum inosine
and guanine; high urinary inosine, 2'-deoxyinosine, and
2'-deodyguanosine

Clinical features: Growth failure, cellular immunodeficiency, recurrent
infections, hepatosplenomegaly, cerebral vasculitis, spastic diplegia,
tetraparesis, ataxia, tremors, hypotonia, hypertonia, developmental
disabilities, autoimmune hemolytic anemia, idiopathic thrombocytopenia,
lymphoma, lymphosarcoma

Treatment: Supportive, stem cell transplantation

Biochemical profile: No specific change

Clinical features: Neonatal weakness and hypotonia; exercise-induced
weakness or cramping; after exercise, decreased purine release and low
increase in plasma ammonia (relative to lactate)

Treatment: Ribose or xylitol



