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gestive heart failure and Cushing's syndrome it is unusual to
have any obvious rhythm.

ADDENDUM.-Since submitting this paper for publication
two reports have appeared of plasma cortisol values in depres-
sive illness. Doig et al. (1966) have reported levels at 24.00,
03.00, and 06.00 hours and found a significant difference from
controls only at 06.00 hours. Bridges and Jones (1966) have
shown in their patients that between 09.30 and 21.30 hours
a significant fall in plasma cortisol occurs, as in the depressives
we have studied, though the mean values were higher than in
our group of patients.

We are grateful to Professor C. B. Perry, Professor D. Russell
Davis, Dr. J. E. Cates, and Dr. G. K. McGowan for their help,
advice, and encouragement. We would also like to thank Mrs.
A. Morris for help in preparing the results for statistical analysis
in the computer unit of the University of Bristol.
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Preliminary Communications

Relation between Maximal Acid Output of
Stomach and Lean Body Mass

Brit. med. J., 1967, 2, 30-31

The diagnostic value of the augmented histamine test (Kay,
1953) or of any other standard measure of gastric secretory
function is seriously impaired by the marked overlap which
exists between results obtained in a variety of gastric disorders,
including peptic ulcer and gastric cancer, and those found in
healthy subjects (Bruce et al., 1959). Attempts to clarify the
position by establishing significant associations between maximal
acid output and body build by measurements of height, weight,
and surface area in both normal adults and ulcer patients have
failed (Baron, 1964). However, Ghai et al. (1965) were able to
demonstrate a significant correlation (r= 0.81) between body
weight and maximal acid output in 16 healthy Indian children.
Scrutiny of the data of these authors indicated that the mean
weight of the children was 25.3 kg.; this was at least 10 kg.
less than the corresponding expected weight of similar children
in the United States as calculated from the tables of Nelson
(1959). It seemed to us that a possible explanation of this
discrepancy in weight might be that, for dietary reasons, the
Indian children had less adipose tissue, and therefore their total
body weight would tend to approach more closely the lean
body mass or fat-free body weight. This paper presents pre-
liminary observations which show that there is a significant
correlation between maximal acid output and lean body mass
in both normal adults and duodenal ulcer subjects.

METHODS AND MATERIALS

Normal Subjects (3 male, 5 female).-These were healthy
volunteers whose ages ranged from 20 to 51, with a mean of
28.4 years. They had no dyspeptic symptoms or a family
history of ulcer.

Ulcer Subjects (20 male, 3 female).-Their ages ranged from
16 to 65, with a mean of 41.5 years. Each had a radiologically
proved duodenal ulcer.

Maximal acid output was measured by the augmented
histamine test meal of Kay (1953).
Lea body mass was calculated from height and weight by

the formula of Hume (1966), which is based on the measure-
ment of total body water.

DISCUSSION

Analysis of the normal group (see Chart) shows that there is
a significant correlation between the maximal acid output and
lean body mass (P<0.01 ; r=0.90). Since the maximal acid
output is believed to be directly related to the parietal cell mass
(Marks, 1956; Card and Marks, 1960), it follows that the
parietal cell mass correlates with the lean body mass. The low
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on x (L.B.M.) is given by y=0.929 x-15.17. The standard

deviation of deviations from the regression line is 112.9.
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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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