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Debrisoquine hydroxylase polymor-
phism in Leber's hereditary optic
neuropathy

Leber's hereditary optic neuropathy
(LHON) causes severe visual loss, most

commonly in young men. The primary
genetic defect is a mutation in mitochondrial
DNA (mtDNA) at positions 11 778, 14 484,
or 3460 base pairs (bp) in nearly all families
in the United Kingdom.' However, in most

cases, both patients and their unaffected rel-
atives from families with LHON have very

high amounts of mutant mtDNA (> 95%);
other factors must therefore determine the
development of visual failure. A number of
findings suggest that there may be an envi-
ronmental precipitant to the development of
LHON. Firstly, there is no evidence of cor-

relation between age of onset in index cases

and affected siblings in families with
LHON.' Secondly, some reports have sug-

gested that the proportion of patients with
LHON who drink alcohol and who smoke is
unusually high; this is particularly pro-
nounced in those patients with the 3460 and
14 484 bp mutations. Thirdly, other case

reports have postulated that LHON can be
triggered by various metabolic and toxic pre-
cipitants, including diabetes, B12 deficiency,
and exposure to toxins.

Cytochrome P-450 mono-oxygenases
metabolise several endogenous compounds
and environmental chemicals and individual
variations in cytochrome P-450 expression
might, therefore, influence susceptibility to

LHON. Impaired debrisoquine metabolism
is found in 5-10% of the white population.
It is an autosomal recessive trait caused by
mutations in the CYP2D6 gene, which
determines cytochrome P-450 activity in the
liver and other tissues. Genotypic analyses
have been used to identify a G to A transi-
tion at the intron 3/exon 4 junction (allele
B), a base pair deletion in exon 5 (allele A),
and (rarely) a deletion of the entire gene,
which collectively account for 90% of poor
metabolisers who are either homozygous for
one or compound heterozygotes for two of

Distribution ofCYP2D6 alleles and genotypes
in patients with LHON and controls

LHON Controls

Allele: No of chromosonmes
Wild type (W) 70 226
G A transition (B) 29 62
Base pair deletion (A) 3 2
Total 102 290

2 (B v W) 2 06 (P > 0 10)
Genotype*: No of subjects
WW/WW 24 96
AW/WW 3 2
WW/BW 19 32
WW/BB (PMs) 5 15
Total 51 145

%PMs 9-8 10 0
2 (PMs v not) 0 012 (P > 0 50)

*For example, AW/WW is heterozygous for the
mutant A allele and homozygous normal (W =
wild type) for the B allele. PM = poor metaboliser.

these mutations. Reports on the incidence of
poor metabolisers in Parkinson's disease
using pharmacokinetic assays have provided
conflicting results, but genotypic analyses
have found an excess of poor metaboliser
genotypes.3
We investigated the frequency of these

alleles in index cases of 51 families with
LHON. Forty two had the 11 778 bp, four
the 3460 bp, and five the 14 484 bp muta-
tion; 32 were male, and 19 were female.
Control blood samples were from 145 unre-
lated healthy subjects of similar ethnic and
geographical backgrounds. Controls were
only roughly matched for age and sex
because these do not influence the distribu-
tion of CYP2D6 genotypes. DNA was pre-
pared from leucocytes by standard methods.
The CYP2D6 G to A transition and base
pair deletion were analysed in two separate
polymerase chain reactions using, respec-
tively, oligonucleotide primer pairs C + D
and E + F as previously described.3
Genotypes and allele frequencies in patients
and controls were compared by X2 analysis
with Yates' correction for 2 x 2 tables.

There was no excess of mutant CYP2D6
alleles in unrelated LHON index patients
compared with unrelated controls; nor was
there an excess of poor metabolisers (table).
It is therefore unlikely that impaired debriso-
quine metabolism is responsible for the
development of LHON in patients with a
pathogenic mtDNA mutation. Apart from
exposure to or impaired metabolism of envi-
ronmental toxins, there are other possible
explanations for the development of blind-
ness in LHON. Firstly, the excess of
affected males has led to suggestions that an
X linked visual loss susceptibility locus may
be involved.i Secondly, some features of
LHON are surprising for a genetic condition
and an autoimmune component has been
suggested. This is supported by the finding
that, in rodents, mtDNA encoded peptides
can act as transplantation antigens.5
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Pure sensory stroke caused by cortical
infarction associated with the secondary
somatosensory area

Pure sensory stroke, described as a distinct
clinical entity in 1965 by Fisher,' denotes a
hemisensory disturbance without other neu-
rological deficits. Although pure sensory
stroke is usually due to a thalamic lesion, it
could be also caused by lesions involving any
portion of the common human sensory
pathway from the postcentral gyrus, known
as the primary sensory area (S I), to the
medulla.2 We report a patient with pure sen-
sory stroke resulting from a cortical infarc-
tion on the inner bank of the parietal
operculum, which is known as the secondary
somatosensory area (S II) .

A 44 year old, right handed man with a
history of cigarette smoking was admitted
because of sudden decrease of touch and
pain sensation in his right hemibody. On
admission, neurological examination dis-
closed normal motor function and reflexes.
There was a moderate hypaesthesia for light
touch, pain, and temperature senses on the
right side including the face, oral cavity,
arm, trunk, and leg. Discriminative touch,
joint, and vibration sensation as well as
stereognosis and graphaesthesia were pre-
served on the right side. Cranial nerve func-
tions including taste sense were also within
normal limits. There were no neuropsycho-
logical signs such as aphasia, impairment of
calculating ability, or disturbance of right-
left discrimination. Magnetic resonance
imaging taken four days after the onset
showed a cortical infarction located within
the inner bank of the left parietal operculum
(figure). The common sensory pathway
from the postcentral gyrus to the medulla,
especially the thalamus, was normal on
MRI. Results of routine laboratory examina-
tions and vasculitis screening were unre-
markable. A chest radiograph, ECG,
echocardiogram, and carotid Doppler ultra-
sound examination were normal. Short
latency somatosensory evoked potentials
produced by stimulation of the median
nerve were evaluated seven days after the
onset. Both the latency and amplitude of
any points including N20 were almost equal
on both sides. The central conduction
time (N13 to N20) had also no laterality.
Cerebral angiograms, including the left mid-
dle cerebral artery, taken on day 20 showed
no abnormality. At discharge, 27 days after
the onset, a slight decrease in pain and
touch sensation persisted in his right side.
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