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INTRODUCTION
Inborn errors of metabolism (IEM) are an 
important group of diseases in both cats 
and dogs and are associated with a wide 
range of mostly unspecific clinical signs. 
Sir Archibald Garrod was the first to re-
cognise a link between phenotypic cha-
racteristics according to Mendelian ge-
netics and biochemical alterations in 
metabolism [1]. 

He concluded that the pattern of inheri-
tance of certain IEM is autosomal reces-
sive and suggested that the cause is an 
altered or lacking enzyme activity in a 
specific metabolic pathway. 

Such enzyme defects lead to an accu-
mulation of substrates prior to the meta-
bolic block, altered/abnormal metabolic 
products or insufficient product formati-
on [2]. These can in turn cause clinical si-
gns and symptoms. 

IEM can be classified based upon vari-
ous criteria.

KEY FACTS
• Screening tests of blood and urine 

allow the diagnosis of inborn errors 
of metabolism

• Clinical signs are caused by enzyme 
defects leading to the accumulation 
of metabolic products or insufficient 
product formation

• The ingestion of chicken jerky treats 
has been linked to acquired Fanconi 
syndrome

SCREENING FOR INBORN ERRORS  
OF METABOLISM

//

Simple screening tests for aminoacids, 
organic acids and complex carbohydra-
tes (mucopolysaccharides and oligosac-
charides) provide the initial suspected di-
agnosis of an IEM; further specific tests 
are required to confirm the diagnosis [3].



BIOCONTROL / INBORN ERRORS  OF METABOLISM BIOCONTROL / INBORN ERRORS  OF METABOLISM

3

INBORN ERRORS OF METABOLISM

ACCORDING TO SUBCELLULAR LOCALISATION e.g.

• lysosomal

• mitochondrial

• peroxisomal

ACCORDING TO HISTOLOGY OR IMAGING e.g.

• eukodystrophy

• systemic atrophy

ACCORDING TO AFFECTED METABOLITES AND ENZYMES e.g.

•  copper

ACCORDING TO AFFECTED FUNCTIONAL PATHWAYS e.g.

• glycolysis 

• citric acid cycle

• urea cycle

• respiratory chain

TAB. 1 Classification of Inborn errors of metabolism
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3. Suspected renal Fanconi syndrome

Debré-de-Toni-Fanconi syndrome is an 
IEM caused by a loss of energy in the 
cells of the proximal renal tubule leading 
to a failure to reabsorb a variety of meta-
bolites. 

Glucose, phosphate, aminoacids and car-
nitine are not resorbed and appear in in-
creased concentrations in the urine. Af-
fected patients exhibit glucosuria and 
hyperaminoaciduria.

A breed-specific form of the disease has 
been characterised in Basenji dogs [6]) 
and there are reports of renal Fanconi 
syndrome caused by the ingestion of 
chicken jerky treats [7]. This has been 
observed mainly in the United States 
and Australia with  sporadic cases repor-
ted in the UK and Austria. The  disease 
affects mainly toy breeds and is reversib-
le when recognised early.

The determination of aminoacids in ran-
dom urine (10 ml frozen) is necessary to 
diagnose the hyperaminoaciduria charac-
teristic of renal Fanconi syndrome.

2. Suspected cystinuria (COLA-Test)

Cystinuria is an IEM caused by a defecti-
ve transport of specific aminoacids (cys-
tine, ornithine, lysine and arginine = 
COLA) in intestinal epithelium and the 
proximal renal tubule. The disease is 
known to occur in more than 70 breeds 
of dog including Newfoundler, Mastiff, 
Bassett Hound and Irish Terrier. The de-
fective transporter leads to a failure to 
reabsorb COLA with a subsequent in-
creased renal excretion of these ami-
no-acids. Cystine is highly insoluble in 
urine at acidic pH and forms crystals and 
calculi with severe clinical symptoms [5]. 

Analysis of aminoacids (COLA) in ran-
dom urine (10 ml frozen) is necessary to 
provide the diagnosis. A COLA level 
>500 µmol/g creatinine is indicative of 
cystinuria [6].

1. Suspected taurine deficiency

The sulphur-containing aminoacid tauri-
ne is essential for cardiovascular functi-
on and the development of skeletal mu-
scle, the retina and the central nervous 
system. Compared to dogs, cats have a 
dietary requirement for taurine as they 
cannot synthesis it; there-fore cat foods 
contain supplementary taurine.

In dogs, a nutritionally related taurine de-
ficiency can lead to dilated cardiomyopa-
thy [4]. In this case, assay of taurine in 
frozen EDTA-plasma is required.

AMINOACIDS
The analysis of aminoacids in plasma and urine is part of screening for IEM. Aminoacids are necessary for protein synthesis and 
are provided either by nutrition or by cellular synthesis. Together with the so-called ‚non-essential’ amino-acids, i.e. those that 
are produced by the body, the ‘essential’ aminoacids (arginine, histidine, leucine, isoleucine, lysine, methionine, phenylalanine, 
threonine, tryptophan, valine) have an absolute requirement and can only be obtained via external nutrition.

WHEN DO I ORDER AMINOACID ANALYSIS?
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ABB. 1 Chromatogram of urinary aminoacids in normal urine.

ABB. 2 Chromatogram of urinary aminoacids in a case of renal Fanconi syndrome. Note the severe hyperaminoaciduria.
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2. Neurodegenerative disorders

Progressive neurodegenerative signs 
(e.g. increased gait ataxia) in cats and 
dogs are an indication for urinary organic 
acid analysis. This investigation usually 
aims at excluding a wide range of IEM 
but, however, can be instrumental in re-
vealing L-2-hydroxyglutaric aciduria in 
Staffordshire Bull Terriers and West 
Highland White Terriers [9]. Requirement 
is 10 ml random urine. If shipment is  
expected to take >24 h freeze and ship 
frozen.

ORGANIC ACIDS
The analysis of urinary organic acids, as with plasma aminoacids, is an important cornerstone in the diagnosis of IEM. Organic 
acids are products of the intermediary metabolism of aminoacids, fatty acids and carbohydrates. The lack of specific enzymes in 
complex catabolic pathways leads to an accumulation of organic acids and their increased excretion in urine.

WHEN DO I ORDER AN ORGANIC ACID ANALYSIS TEST?

1. Suspected cobalamin (vitamin B12) 
malabsorption

Selective intestinal cobalamin (vitamin 
B12) malabsorption is an autosomal 
recessively inherited metabolic disease 
present with an increased incidence in 
Border Collies, Beagles, Giant Schnau-
zers, Shar Peis and Australian Shepherd 
dogs [8]. Affected patients have low ser-
um cobalamin levels and an increased 
urinary excretion of methylmalonic acid. 
So far DNA testing is only available for 
Beagles and Border Collies. In the other 
affected breeds testing urine for methyl-
malonic acid is necessary.

Methylmalonic acid is detected in the 
course of urinary organic acid screening 
(10 ml random urine) which, together 
with the assay of vitamin B12 in serum 
(1-2 ml), confirms the diagnosis. If ship-
ment is expected to take >24 h freeze 
both and ship frozen.

LYSOSOMAL STORAGE DISEASES
Lysosomal storage diseases are a group of IEM in which macromolecules (e.g. mucopolysaccharides and glycoproteins) cannot 
be catabolised due to an enzyme defect. The undegraded substrates accumulate in cells and organs whose functions are distur-
bed and create the signs and symptoms of the disease. These diseases, although rare, have been extensively characterised in 
people. Several diseases also occur in cats and dogs, many are breed-specific and have also been well characterised, some at 
the molecular level [10, 11]

WHEN DO I NEED TO ORDER A MUKOPOLYSACCHARIDE AND OLIGOSACCHARIDE TEST?

Lysosomal storage diseases are hallmar-
ked by progressive neuronal degenerati-
on. Initial clinical (cerebellar) signs inclu-
de tremor, ataxia and dysmetria. Further 
signs such as organomegaly (may be 
subtle), corneal clouding on opthalmolo-
gical testing, skeletal abnormalities, hy-
po-hyperreflexia, spasticity and so-
metimes increased seizure activity 
suggest a lysosomal storage disease. 

The testing of a random urine sample  
(10 ml or 3 ml, respectively) for increa-
sed mucopolysacchariduria and abnor-
mal oligosaccharides can lead to a diag-
nosis.

Should other inborn errors of metabolism be suspected please do not hesitate to contact us.
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BIOCONTROL

Rufen Sie uns an. Schreiben Sie uns. 
Wir freuen uns auf den direkten
Kontakt zu Ihnen.

EIN TEAM FÜR‘S TIER

KONTAKT

Biocontrol
Labor für veterinärmedizinische Untersuchungen
Konrad-Adenauer-Straße 17
55218 Ingelheim
Tel. 06132 781-234
Fax 06132 781-385
info@biocontrol.de

www.biocontrol.de

Veterinärlabor innerhalb Bioscientia Healthcare GmbH


