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In Europe, hereditary coproporphyria (HCP) is
the third commonest acute hepatic porphyria
after acute intermittent porphyria and variegate
porphyria. It is inherited as an autosomal
dominant trait and excessive excretion of
coproporphyrin (copro) III in faeces is the
striking biochemical abnormality.' Its clinical
expression, with an increase in urinary (j-amino
laevulinic acid (ALA), porphobilinogen (PBG)
and porphyrins, is characterized by neuro
visceral and cutaneous symptoms.

PATIENTS AND METHODS

A IO-year old girl presented with skin symptoms
of easy fragility, scars on hands and feet, and
local reddening. Father (42 years) and mother
(46 years) were clinically asymptomatic. The
child's teeth were light brown and exhibited red
fluorescence under long-wave ultraviolet (UV)
light. Congenital erythropoietic porphyria (CEP;
Giinther's disease) was suspected.

ALA and PBG were determined spectro
photometrically after isolation by ion-exchange
chromatography. Porphyrins were analysed
spectrophotometrically as methyl esters after
separation by high-performance thin-layer
chromatography.' Porphyrin isomers and zinc
protoporphyrin were determined by high
performance liquid chromatography (HPLC).3-5

Teeth were homogenized with a mortar and
pestle in 1·5 mol/L HCI. The extract was freeze
dried and porphyrins were quantified as
described above." Uroporphyrinogen III
synthase, ALA dehydratase, PBG deaminase
and uroporphyrinogen decarboxylase were
studied in erythrocytes.? Coproporphyrinogen
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oxidase was assayed using lymphocytes, accord
ing to the method described previously.'

The coproporphyrinogen oxidase gene was
investigated by denaturing gradient gel electro
phoresis (DGGE) followed by direct sequencing
of the positive fragments according to the
method of Puy et al.x

RESULTS

Metabolite studies
Table I shows the urinary and faecal haem
precursors present in the patient's family.
Urinary ALA was slightly elevated in the patient
and her father, and urinary coproporphyrin
concentration was enhanced in father and
mother. The patient's urinary excretion of uro
and coproporphyrins were 50- and 55-fold
higher than the upper limit of the reference
range, respectively. In addition, urinary copro
porphyrin isomer III was dominant (up to 94%),
which is characteristic of an acute hepatic
porphyria. Faecal coproporphyrin in the
patient, the mother and the father were 76-, 7
and 5-fold higher, respectively, and more than
90% was present as isomer III. Faecal proto
porphyrin was within the reference range in the
family members. Zinc protoporphyrin in the
patient's erythrocytes was 2'3-fold higher than
the mean in healthy controls [280 (110) nmol-L -I,

n=20].
The teeth contained uroporphyrin (2-4nmol

g - l, normal < 0·05 nmol·g -I), heptacarboxy
porphyrin (1,3 nmol-g :', not detectable under
physiological conditions) and coproporphyrin
(J·5nmol·g- l , normal <0'05nmol'g- l

, isomer
I:III = 5:95%).

Enzyme activities
The activity or uroporphyrinogen III synthase
was 2760 pkatg" ' total soluble protein in the
patient, 1290 pkat'g- I in the mother and
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TABLE 1. Urinary and faecal haem precursors present in a family with compound heterozygous hereditary
coproporphyria

Urine Faeces

ALA PBG Uro Copro Isomer Tot por Copro Isomer Proto Tot por
()lmol/ ()lmol/ (nmol/ (nmol/ UII (nmol/ (nmol/ I: III (nmol/ (nmol/

Subject 24h) 24 h) 24 h) 24 h) (%) 24 h) g dw) (%) gdw) gdw)

Patient 60 4 1444 6502 6:94 9727 2835 7:93 62 3045
Mother 44 4 18 189 30:70 222 266 7:93 19 312
Father 53 6 36 951 11:89 1001 189 9:91 16 243

Non-porphyric (17-31) (65-75)
Controls < 49 <8 <29 <119 (69-83) <165 <37 (25-35) < 151 <224

dw = dry weight; ALA = 5-aminolaevulinic acid; PBG = porphobilinogen; Uro = uroporphyrin; Co pro = copropor-
phyrin; Proto = protoporphyrin, Tot por = total porphyrins.

1160pkat'g- 1 in the father {normal [mean
(2 SD)] 1720 (280) pkat-g" ' total soluble protein,
n = 1O}. Thus, uroporphyrinogen III synthase
was slightly enhanced in the young girl and
slightly diminished in her parents.

The activities of the other cytosolic enzymes,
ALA dehydratase, PBG deaminase and uro
porphyrinogen decarboxylase were within the
reference range.

Coproporphyrinogen oxidase activity in lym
phocytes in the patient was 2% of normal
(normal 138±42 pkat-g" ' total soluble protein,
n = 50). Copro'gen oxidase activity in the mother
and father were 43% and 69%, respectively.

Molecular genetics
The coproporphyrinogen oxidase gene was
studied in the patient and her parents. The child
was compound heterozygous with the maternal
mutation A to G at position 980 in exon 5 and
the paternal single nucleotide exchange A to G
at position 920 in exon 4. In addition, the
mother carried a silent mutation G to A at
position 612 in exon 2.

DISCUSSION

Coproporphyrin isomer III dominance in faeces,
urine and teeth, as well as slightly enhanced
uroporphyrinogen III synthase activity, excluded
CEP. Thus, red fluorescence of the teeth could
not be related to Gunther's disease. The pattern
of urinary and faecal excretion of haem
precursors with the increase of urinary copro
porphyrin isomer III and an isomer inversion in
faeces shows that the child suffered from HCP.
Both parents are gene carriers and expressed
latent HCP. The observation of red fluorescing
teeth in HCP is a surprising finding. The

extremely decreased coproporphyrinogen oxidase
activity (2% of controls' activity) confirms that
this lO-year old girl represents a 'homozygous'
case of HCP. Other porphyrias like CEP and
dual porphyrias could be excluded by measure
ments of cytosolic enzyme activities of the
porphyrin biosynthetic chain as well as urinary
and faecal haem precursors. A homozygous
state has been reported for HCP and its variant
harderoporphyria.v'? In the patients mentioned
above the parents were related to each other. In
our patient the parents were not relatives. Mole
cular genetic investigations exhibited two indepen
dent mutations on each allele. This is the first
description of a compound heterozygous HCP.
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