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acid output in women appears to be a reflection of their smaller
lean body mass, an explanation previously suggested by Card
and Marks (1960). Since the incidence of anacidity increases
with age (Bockus, 1963), this relation between maximal acid
output and lean body mass probably holds only for young
healthy subjects. It is of interest that in spite of the negative
conclusions reached by Baron (1964), he did show in normal
individuals a significant correlation between acid output and
height in men and between acid output and weight and surface
area in women (P<0.05). A combination of height and weight
has been used to predict the lean body mass in the present
study.
The duodenal ulcer patients (see Chart) show a much wider

scatter in acid output. Nevertheless, the relation between
maximal acid output and lean body mass still reaches signi-
ficant levels (P<0.05; r=0.46). Furthermore the mean
maximal acid output per kilogram lean body mass of the
duodenal ulcer group (0.6 ± 0.2) is significantly greater than
that of the normal group (0.3 ±0.1) (t=3.56; P<0.01). In
view of the uncertainty about the relation of the parietal cell
mass to the aetiology of duodenal ulcer (Wormsley and Gross-
man, 1965; Sircus, 1965) further investigation of this group
is obviously required.

Studies are continuing with the aim of confirming and ex-
tending these results, and to determine whether the correlation
between lean body mass and maximal acid output is suffi-
ciently close in normal subjects to be able to define, and
possibly predict, the acid output more accurately than is at
present possible.

SUMMARY

Evidence is presented which shows that the maximal acid
output of the stomach correlates with the lean body mass in
both normal and duodenal ulcer subjects.

We are indebted to Dr. L. D. W. Scott for advice. Technical
assistance was given by Mrs. B. Harland and Mrs. E. Weyers, and
Dr. R. A. Robb advised on the statistical analyses. The investiga-
tion was supported by a grant to one of us (A. G. M.) from the
Scottish Hospitals Endowments Research Trust.
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* Dr. Melrose died on 26 January.

Medical Memoranda

Promethazine Poisoning: Clinical and
Electroencephalographic Observations

Brit. med. J., 1967, 2, 31-32

The popular antihistamine promethazine hydrochloride
(Phenergan) has useful sedative properties. In large dosage
a toxic delirium may occur (Niedermeyer, 1956; James, 1958;
Kjeldsberg, 1959), and four fatal cases have been recorded
(Dommikovich, 1962; Mantz et al., 1964). A further case
with an unusual clinical presentation is reported.

CASE REPORT

Three hours before admission a 12-year-old boy weighing 29.7 kg.
complained of numbness and pain in the left leg. Within half an
hour his speech became slurred and he was restless and excited.
No significant illness preceded the attack, and access to dangerous
drugs was denied.
He was stuporous, incomprehensible, and frightened. Periods of

violent spontaneous activity and agitation, with both visual and
tactile hallucinations, alternated with shorter periods of inactivity.
Extreme hyperaesthesia and hyperalgecia made it impossible even to
record his temperature. The pupils were normal, all limbs moved
freely, and plantar responses were extensor. His pulse was 120 and
blood pressure 110/70 mm. Hg.

After intramuscular chlorpromazine (25 mg.) the attacks of rest-
lessness became less frequent, occurring about every five minutes.
It now became possible to take his temperature (98.40 F.; 36.9' C.).
Gradually long periods of sleep supervened.

The first specimen of urine was pink and gave a positive pheno-
thiazine reaction. Examination of the blood and urine 12 hours
after admission revealed substances with absorption bands maximal
at the same wavelength as promethazine. Twelve hours after
admission he was drowsy but orientated and able to do simple
arithmetic. He complained of a rippling sensation in the legs
followed by obvious excitement. An electroencephalogram (E.E.G.)
was taken (Figs. 1 and 2).
The tactile hallucinations gradually disappeared and the plantar

responses became flexor 22 hours after the onset of symptoms. He
had a dry mouth, stuffy nose, and sinus tachycardia for a further
three days.
On recovery the boy admitted taking eight promethazine tablets

(200 mg.) seven and a half hours before admission.
Liver-function tests three days after admission were normal. The

E.E.G. was repeated seven days after the poisoning (Fig. 3).

ISOpV

FIG. 1.-E.E.G. taken the day after admission (time marked in seconds).
At the time of recording the patient was drowsy and hyperaesthetic.
The E.E.G. shows dominant theta and delta activity down to 2 c/s in the
posterocentral areas. The activity is of high amplitude-sometimes well
over 200 MAV. It is intermixed with a minimal amount of beta activity

which is dominant in the frontal regions.
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DISCUSSION

When a child presents with hallucinations and delirium
intoxication with drugs must be considered even though access
to them may be denied. Reports of overdosage with pro-
methazine are rare. In the present case a toxic delirium,
characterized by both visual and tactile hallucinations and pro-

found anxiety, developed four hours after ingestion of the
drug. Extreme hyperaesthesia and hyperalgesia were present;
these have been emphasized by Muller and Gladtke (1962).
Extensor plantar responses were noted by Swaiman (1960), and
in our patient they persisted for 22 hours. Large doses of
promethazine, like other antihistamines, produce anticholin-
ergic effects, such as tachycardia, a flushed skin, a dry mouth,
and sometimes mydriasis. The cerebral features of prometh-
azine poisoning may also be due to a cholinergic blocking
action, since atropine may cause similar symptoms.

Electroencephalogram.-In acute promethazine poisoning
Niedermeyer (1956) and Mantz et al. (1964) described a slow
dysrhythmia consisting of theta and delta activity which
replaced the normal alpha rhythm. Similar features were

present in our patient, but on arousal alpha activity immediately
developed in the posterocentral regions of both cerebral hemi-
spheres. Mantz et al. suggested that promethazine had an
inhibiting action on the reticular activating system in the brain
stem due to an anticholinergic effect, which accounted for the
abnormal pattern. However, the instantaneous recovery on
arousal makes us believe that the changes are non-specific and

are due to sleep induced by the drug, to which, in our case.
chlorpromazine may have contributed.
The amount of promethazine required to produce severe

toxic reactions is variable. Our patient took about 200 mg.
Serious effects in both children and adults have been recorded
after ingestion of between 125 and 350 mg. Dominikovich
(1962) described fatal poisoning of a 2-year-old boy by 200 mg.
of promethazine, while Cliche (1961) reported the case of a
20-month-old boy who took 575 mg. and recovered within
15 hours.
Treatment is symptomatic, and clearly some form of sedative

is required. Despite the closely related chemical structure of
promethazine and chlorpromazine the recognized value of
chlorpromazine in hallucinated and disturbed patients makes
it the drug of choice. A therapeutic dose of chlorpromazine
is unlikely to be harmful, as a combined poisoning with both
500 mg. of promethazine and 1,250 mg. of chlorpromazine iD
an adult has been reported with a successful outcome (Guiberi
et al., 1961).

We would like to thank Dr. Samuel Oram, under whose care this
patient was admitted, for his help and encouragement in preparation
of the paper; and Dr. P. Dickson, who kindly did the spectroscopic
analysis for promethazine. Our thanks are also due to Mrs. D
Butcher for the electroencephalograms.
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FIG. 2.-E.E.G. taken the day after admission, , ..
immediately after Fig. 1 (time marked in /

seconds). After six seconds of recording the a- -.NorP rvrpatient was awakened (clap). Alpha activity of
high amplitude mainly at 8 c/s becomes appar-
ent posterocentrally in both hemispheres. Itis intermixed with theta and 2-3 c/s delta -- \e N t

components. vy,,jf~
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FIG. 3.-E.E.G. taken a week later (time marked in seconds). The
patient was well. The record is of lower amplitude. The alpha activity
Ls more evident and maintained. It is intermixed with less slow activity.
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