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Copper, zinc and magnesium plasma levels Table Plasma Copper, Zinc andSerum Magnesium levels (Mean ± ISD) in patients with
in epilepsy Epilepsy, in control objects

Sir: Copper and zinc are known to produce
seizures in animals at low dosage, this being
possibly related to the inhibition of Na-K
ATPase activity.' Magnesium alters calcium
mobilistaion and may stabilise excitable mem-
branes. Theoretically, trace metals may have a

role to play in the production of seizures and
their control in humans. This concept has led to
several studies the results of which are conflict-
ing. Barbeau and Donaldson' demonstrated a

reduction in zinc levels in epileptic patients but
this was not confirmed by Vasiliades and
Sahawneh.2 Schott and Delves3 reviewed a

small number of epileptic patients and found
normal zinc but elevated plasma copper levels.
Olatunbosum et al4 recorded a fall in zinc and
increase in serum copper. Christiansen et al1
observed a significant decrease in serum

magnesium which was not confirmed by Katz et

al.6 Such conflicting results suggested the need
to assess our own patients, the aim being
primarily to determine initially whether zinc,
copper and magnesium differed between
epileptics on anticonvulsant therapy and nor-

mal healthy volunteers and, secondly, within
the epileptic population whether there was any

correlation between these metal levels, therapy
and seizure frequency.

Forty-nine patients from our Out-patient
Clinic were randomly selected. All were on

anticonvulsant therapy and had a diagnosis of
primary generalised epilepsy, partial complex
epilepsy or partial complex epilepsy with
secondary generalisation. The population did
not include patients with known intracranial
pathology and no patients were on other regular
medication. Twenty-five healthy volunteers
were matched for age, height and weight. Blood
was taken for electrolytes, liver function tests
and full blood count in addition to plasma
copper, zinc and serum magnesium, the latter
being corrected for albumin. The epileptic
group had serial estimations of their anticonvul-
sants in order to achieve therapeutic levels. 64%
of our epileptics had plasma anticonvulsant
levels within the therapeutic range, 32% were

subtherapeutic largely owing to poor drug
compliance and 4% were in the toxic range,

though only one patient had symptoms.
To assess reproducibility of trace metal

estimations these were serially analysed. Speci-
mens were taken between 0.9.00 and 11.00 am
to obviate any diurnal variation. Copper, zinc
and magnesium were analysed by atomic
absorption spectrophotometry and anticonvul-
sant estimations by the enzyme immunoassay
method EMIT. Standard statistical methods
were used and comparisons made using
Student's t test and analysis of variance.

Controls
(Mean age 25 yrs)

Epileptics
(Mean age 25 yrs)

Level of significance

Subclassification according to therapy
Anticonvulsants

Valproic acid

Phenytoin

Carbamazepine

Combination including
Phenobarbitone

Subclassification according to seizurefrequency
Seizurefrequency

High

No of
subjects
25

49

Copper
umolli
17.85

±5.67
18.13
±3.15
NS
p 0.5

7 19.39
7 ±5.40
10 17.43

±1.83
13 17.15

±3.24
19 18.63

±2.54

Zinc
umolll
13.53
±1.57
13.27
±2.23
NS

p 0.5

11.79
±3.42
12.99
±1.27
13.12

±1.49
14.04
±2.36

Magnesium
umol/li
0.80

±0.04
0.80

±0.06
NS

p 0.5

0.81
±0.08
0.81

±0.05
0.79

±0.05
0.81

±0.05

26 17.94 13.31 0.80
±2.95 ±2.41 ±0.06

Low 23 18.35 13.22 0.81
±3.40 ±2.05 ±0.06

All values from epileptic groups show no statistically significant difference fromcontrols.

From the tables it can be seen that there was
no difference in plasma copper, zinc and serum

magnesium between the epileptic group and the
healthy volunteer controls. Likewise when the
epileptic groups were subclassified according
to their anticonvulsant therapy, the group
treated with valproic acid had a higher copper
and lower zinc but this difference was not found
to be statistically significant. Phenytoin, carba-
mazepine and phenobarbitone also had no
effect on blood metal levels. The epileptic
group were arbitrarily divided into high and low
seizure frequency; high frequency being more
than one seizure per month and low frequency
being less than one seizure per month. There
was no difference between these groups. The
epilepsy group was again subdivided according
to the international classification of primary
generalised, focal and secondary generalised
epilepsy. This was based on clinical and EEG
evidence. Again there was no difference
between the groups.
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A penetrating orbitocranial injury
presenting as a gaze palsy

Sir: When examining a patient who has
been stabbed in the region of the eye it can
be difficult to assess clinically how deeply
the orbit has been penetrated. The external
wound is often relatively insignificant and
the eye frequently escapes injury, being
pushed aside into the orbital fat. '

Radiological examination can be
unhelpful.2 The patient may develop a
neurological deficit resulting from
intracranial haemorrhage or infection
before it becomes evident that an

apparently trivial injury has in fact
penetrated the cranial cavity.' A high
proportion of transorbital stab injuries
therefore go undetected initially and death
frequently occurs from intracranial
complications. '-9 A penetrating orbito-
cranial injury was recently seen in which an
important neurological localising sign at the
initial examination gave forewarning that
the damage was much more extensive than
at first supposed.
A 22-year-old drama student was struck

above the right eye by a fencing foil (figure).
On his arrival in the Accident and
Emergency Department the right eye was
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