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This showed normal plasma noradrenaline,
but mildly elevated baseline adrenaline lev-
els of 0 260 and 0-277 ng/ml (normal less
than 0-2), which did not suppress after pen-
tolinium. The result was reported as border-
line, consistent with, but not diagnostic of,
an adrenal phaeochromocytoma. At no time
during multiple hospital admissions had
blood pressure been elevated.

In July 1986 the patient was transferred to
the Maudsley Hospital for biochemical test-
ing to be repeated at first on, and then after
stopping, Sinemet treatment (table 1). On
this occasion, urine and plasma
catecholamines were measured using
reversed-phase high performance liquid
chromatography with fluorimetric
detection.3 Two 24 h urine estimations prior
to stopping Sinemet contained normal
amounts of noradrenaline and adrenaline,
but grossly elevated amounts of dopamine.
Plasma noradrenaline and adrenaline levels
were normal. After stopping Sinemet, 24 h
urinary noradrenaline excretion was nor-
mal. The raised dopamine levels fell to nor-
mal, and adrenaline excretion was normal
on two occasions and slightly elevated on
two other days. Plasma catecholamines were
well within the normal range. The diagnosis
of phaeochromocytoma was felt to be
untenable.
Many drugs may interfere with the stan-

dard assay of urinary VMA levels by the Pis-
ano technique (table 2).4 Among these is
levodopa, which may give rise to falsely
elevated VMA values, due principally to
direct interference with the assay rather than
via an increase in the production of nor-
adrenaline and adrenaline and their metabo-
lites. Even when VMA output is assayed
using chromatographic methods, increased
levels may be suggested in levodopa-treated
subjects in the absence ofany increase in free
and conjugated noradrenaline and adrenal-
ine. 6

Collinson et al in 1984' reported the case
of a 65 year old woman with Parkinson's
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Table 2 Drugs affecting plasma VMA estimation4

Increase Increase or decrease Decrease

Ajmaline Acetylsalicylicacid Clofibrate
Aminosalicylic acid Chlorpromazine
Caffeine Clonidine
Glyceryltrinitrate Disulfiram
Histamine Guanethidine
Isoprenaline Imipramine
Levodopa Reserpine
Methenamine
Methocarbamol
Methyldopa
Oxytetracycline
Sulfbromphthalein

disease, treated with Sinemet, who was sus-
pected of harbouring a phaeochromo-
cytoma on the basis of raised urinary VMA
levels, measured by the Pisano technique.
The output value was reduced by half after
correction for the blank, suggesting that the
abnormal result might result from inter-
ference with the assay. They then used the
same technique to assay urinary VMA levels
in six Sinemet-treated Parkinsonians. Even
when corrected for high blanks, values
appeared to reach pathological levels. For
this reason, VMA output was also measured
by gas chromatography in the same samples,
and found to be normal.

Treatment with levodopa often gives rise
to apparent elevation of urinary VMA levels
when the Pisano technique is employed, and
sometimes also when chromatographic
methods are used.5 6 In subjects taking
drugs such as levodopa which may interfere
with VMA analyses, plasma and urinary lev-
els of noradrenaline and adrenaline should
also be measured using chromatographic
techniques to avoid an erroneous false posi-
tive diagnosis of phaeochromocytoma.
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Table 1 Plasma levels and urinary excretion of catecholamine

Urinary catecholamine excretion in nmol/24 Plasma catecholamine levels
hours in nmol/l

Normal range NA (< 500) AD (< 150) DA (< 2500) NA (< 5) AD (<l)
Day
-6 81 58 10,077
- 5 0-86 0-70
- 1 156 31 17,271
0 106 20 1,497

+ 1 166 27 2,905
+ 2 337 241 365
+3 238 194 586 0-18 0-28

NA = noradrenaline; AD = adrenaline; DA = dopamine.
Treatment with Sinemet 110 tds was stopped after the 6 pm dose on day -1. The 24 hr urine estimation
for day 0 was from 8 am on day -1 to 8 am on day 0, and so on.
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Rest tremor associated with exposure to
Monensin

Sir : The recent discovery of a Parkinsonian
syndrome caused by the potent neurotoxin,
methylphenyltetrahydropyridine (MPTP),
has reawakened interest in searching for
other environmental agents which might
structurally damage or pharmacologically
inhibit the dopaminergic system.
We report a man who developed signs of

Parkinsonism 4 weeks after excessive con-
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tact with Monensin. Monensin (Lilley) is a
commonly used veterinary feed additive
with anti-protozoal, anti-bacterial, coccidio-
static and anti-fungal properties. No data
were found on the ability of Monensin to
penetrate human skin.
A 67 year old retired teacher rapidly

developed tremor of the right hand. The
tremor was especially bad when eating or
driving and improved if he gripped the steer-
ing wheel more tightly. He had occasional
brief shaking of his right leg. He did not
have weakness or sensory symptoms. The
patient's father had a tremor of his hands in
the last year of his life before he died aged 75
years.
One month before the patient's tremor

began, five of his horses died as a result of
Monensin poisoning. After several days of
accidental ingestion of Monensin, the horses
became acutely incoordinated and ataxic
and died within 24 hours. Necropsy of one
animal showed cardiac changes. The brain
was not examined.
The patient had excessive skin contact

with the erroneously contaminated feed for
several days before the horses died and one
month before the onset of his tremor. On
examination, he was intelligent without
altered sensorium, speech or language. He
had no head tremor and all cranial nerve
functions were normal. There was no akine-
sia. Gait and balance were unimpaired but
he had a mild tremor of the right hand at
rest. There was no postural or kinetic tremor
and none could be brought out by his gripp-
ing a steering wheel like object in front of
him. There was no cogwheel rigidity and all
tests of coordination were done smoothly.
Tendon reflexes were symmetrical and he
did not have Hoffmann's or Babinski's sign.
He had mild vibratory sense reduction at the
ankles. Benign essential tremor was not clin-
ically evident.

Artane 4mg three times daily helped
reduce the intensity of the tremor. Treat-
ment with alcohol was not tried. Neuro-
logical follow up over the next 9 months
showed no progression of symptoms either
by the patient's observations or by
neurological examination.
Monensin sodium is isolated from culture

filtrates of Streptomyces cinnamonensis. This
substance is effective in controlling coccid-
iosis in chickens and it is given to feedlot
cattle to improve weight gain by attacking
parasite infections. Horses are extremely
sensitive to Monensin sodium and the
known toxic effects are related to an
inotropic effect on the heart. Monensin is
cytotoxic to He La and murine clone
NCTC- 1742 cells in tissue culture. There are
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no previous reports of human toxicity
(personal communication from Stanely H
Chemish, MD, Lilley Research Laborato-
ries).
Development of the mild unilateral

tremor in this patient one month after
exposure to Monensin may have been coin-
cidental, but the temporal relationship sug-
gests Monensin might be a neurotoxin
which merits further study.
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Parkinsonian syndrome caused by a tumour of
the left supplementary motor area

Sir: Occasionally a brain tumour may cause
a typical Parkinsonian syndrome by
infiltration or compression of the corpus
striatum or the substantia nigra.' 3 We
describe a patient with a probable low grade
glioma involving the left supplementary
motor area (SMA) with resting tremor,
rigidity and akinesia as seen in Parkinson's
disease

In 1983 the now 56 year old woman first
noticed a disturbance of gait with a discrete
weakness of the right leg and also difficulties
in performing simultaneous bimanual skilled
movements. One year later CT demon-

strated a lesion in the left fronto-central
region. At the first examination (June 1986)
we saw a typical Parkinsonian syndrome
with discrete bradykinesia of all voluntary
movements (also on the left side), a tremor at
rest with a small amplitude and a frequency
of 4-6 Hz, a rigidity of the extremities, pro-
nounced on the left side, and micrographia.
There was also a mild monoparesis of the
right leg with hyperreflexia.

Electrophysiological studies with visual
evoked potentials (50 checker board pattern
reversal), somatosensory evoked potentials
(tibial nerve stimulation) and also the elec-
trically evoked long loop latencies (medial
nerve stimulation with recording of the
adductor pollicis brevis muscle response)
were normal. The standard EEG showed an
inconstant focal slowing over the left
temporo-parietal region. CT demonstrated a
5 x 3 x 4 cm hypodense space occupying
lesion without enhancement near to the cor-
pus callosum and compressing the medial
part of the left lateral ventricle. MRI dis-
closed the involvement of the left supple-
mentary motor area more accurately (fig). A
low grade astrocytoma (WHO 1-2) was
assumed to be present. A biopsy of the
tumour was refused by the patient.
The Parkinsonian syndrome was treated

successfully with levodopa in combination
with carbidopa (Sinemet (R)) and the direct
dopamine agonist bromocriptine (Pravidel
(R)). There has been a good response with
400 mg Sinemet and 12 5 mg Pravidel daily.
There has been no progression of the mono-
paresis in the right leg so far.
There are several reports in the literature

dealing with Parkinsonian syndrome in
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Fig Contrast-enhanced CT scan in the coronal plane (left) and T2 enhanced MRI in the
transversal plane (right) demonstrate a tumour involving the left supplementary motor
area.

..........1. go.
%:1AM;

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.5.729 on 1 M
ay 1988. D

ow
nloaded from

 

http://jnnp.bmj.com/

