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probably have been even better. Finally, the study
has failed to measure the most important outcome
of a campaign of this type-an assessment of
changes in attitude and behaviour related to home
safety.
This study has shown that together with one

to one health education the results of the campaign
were impressive. We believe that both activities
are essential in mass media health promotion.
Such an approach was always intended by Mr Dan
Cook and his team from the BBC continuing
education unit. They must be congratulated for
all their preparatory work in motivating health
professionals region by region to enhance the
campaign.

Play it Safe has been a turning point in
television programmes on health promotion.
So lou Want to Stop Smoking came soon after,
and others are being planned including a
series on prevention of heart disease. The
BBC must be encouraged and nurtured by
health professionals to go on to even greater
and innovative pursuits.

JOHN C CATFORD
VICKY HEMPSALL
DON NUTBEAM

Wessex Positive Health Team,
Wessex Regional Health Authority,
Winchester,
Hants S022 5DH
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educatizon perspectives and choices. London: Georgc
Allen and Unvin, 1979.

***We sent a copy of this letter to Dr Colver,
who replies below.-ED, BMJ.

SIR,-We share the enthusiasm of Dr J C
Catford and others for the quality of the
television programmes and the imagination
and energy of the BBC continuing education
unit. As we stated in our article, we recognise
that the Play it Safe campaign, "may have
had longer term effects, especially through the
interest it has aroused in health professionals,
which we have not attempted to measure."
We do not agree that the Play it Safe

campaign by itself was an outstanding result
in marketing terms. In group 1, who were
specially encouraged to watch the programmes,
only four out of 43 made their homes safer
and two of these had received additional
specific advice by chance from a health visitor
and neighbour in group 2. For the rest of the
families in the Riverside area, who watched
far fewer programmes and who had not been
told about the campaign by us, the proportion
who made a change would presumably have
been even smaller.
The main criticism of Dr Catford and others

is of the study design. We agree that a third
group should ideally have been included who
would have received a home visit but would
have been prevented from seeing the television
programmes, receiving the booklet, or hearing
about the campaign. We decided that this
deliberate isolation of a randomly selected
group would have been difficult to achieve.
We realised that we would be unable to
separate with certainty the relative contribu-
tions made by the home visit and the television
campaign in the visited group. We therefore
agree with Dr Catford and others that the
results of one to one health education plus
campaign were impressive and that wherever
possible the two techniques should be
combined.

Health education has tended to point to
danger without giving the specific information
needed to reduce the danger. At the home

visit we provided specific information which
required single actions not sustained changes
in behaviour. Perhaps television should attempt
this specificity. Recent television news items
on the dangers of whooping cough and ways
in which parents can reduce this danger by
seeking free vaccination from their doctor or
clinic have produced encouraging results in
the Riverside area.

ALLAN F COLVER
Riverside Child Health Project,
Atkinson Road Infant School,
Ne,wcastle upon Tync NE4 8XT

Influence of previous gold toxicity on
subsequent development of penicillamine
toxicity

SIR,-The interesting paper of Dr P J Smith
and others (28 August, p 595) again raises the
question of the effect of previous gold
treatment on the incidence of toxicity after
penicillamine treatment for rheumatoid
arthritis. Dodd et all have suggested that the
penicillamine might mobilise gold from the
tissues. In an attempt to establish the
magnitude of this effect we have measured
blood concentrations and urinary output of
gold in five patients who have received
penicillamine after treatment with gold. Three
measurements were made on successive days
before the first administration of penicillamine,
and the observations were repeated during
each of the first two weeks afterwards.
The concentration of gold in the blood was

lower in all patients in the first week after
the start of penicillamine treatment, but in
two of the five patients the concentration
increased slightly in the second week. It
remained, however, within the range of
1-6-6 2 [Lmol/l observed before the administra-
tion of penicillamine. In four patients the
daily output of gold in the urine rose, in the
maximum case by a factor of two, with a
corresponding slight increase in the renal
clearance of gold. Thus in no case were the
changes very dramatic and the measured
values remained within the ranges commonly
seen in patients treated with gold alone. It
seems unlikely that the degree of mobilisation
of gold observed could result in a toxic
reaction.

I J L GOLDBERG
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J R REDDING
Fazakcrlev Hospital,
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Lumbar puncture in spontaneous
subarachnoid haemorrhage

SIR,-In his recent article (23 October, p 1163)
Mr G P Duffy advocates computed tomography
as the investigation of choice after spontaneous
subarachnoid haemorrhage in view of the
possible risk of diagnostic lumbar puncture.
He also recommends transfer of all patients
suspected of having sustained a subarachnoid
haemorrhage to a centre with computed
tomography facilities. In this country this
might result in a long journey, and transfer of
all such cases could seriously tax both bed

and computed tomography facilities in neuro-
surgical centres. Furthermore, adoption of
this policy might result in a decision not to
transfer a patient where the diagnosis was
considered doubtful and could even lead to
the omission of lumbar puncture in such
patients.

I retain my opinion,' which Mr Duffy
quotes, that the limited availability ofcomputed
tomography facilities in this country makes
the omission of lumbar puncture in the
diagnosis of subarachnoid haemorrhage im-
practical. I would agree, however, that referral
to a neurosurgical unit before lumbar puncture
would be appropriate for those patients who
present either with classic histories of sub-
arachnoid haemorrhage or with suggestive
histories but who are in coma at the time. In
patients in whom the clinical diagnosis is
unclear and who are not being transferred
lumbar puncture remains an important
diagnostic procedure. Only in this way will
the hazards of lumbar puncture be reduced
without an increase in the incidence of
patients having a subarachnoid haemorrhage
which remains undiagnosed.

G FINDLAY
Institute of Neurological Sciences,
Southern General Hospital,
Glasgow

Findlay G. Suirg Netrol 1980;13:125-8.

Blood gas analysis: effect ofair bubbles in
syringe and delay in estimation

SIR,-Dr C K Biswas and others have re-
examined the problem of bubbles in samples
for blood gas analysis (27 March, p 923). Their
conclusions indicate that blood gas samples
which come into contact with an air bubble
are unsatisfactory for the determination of
Pco2, although pH, bicarbonate, Tco2, and
base excess did not change appreciably.

Still and Rodman1 and we2 have concluded that
the decrease in total CO2 as a result of that lost to
the gas phase, although real, would be clinically
insignificant. If pH, bicarbonate, and base excess
are unaffected as Dr Biswas and others indicate
these air-contaminated specimens must still be
satisfactory for evaluation of acid base status and
even blood collecting vacuum tubes will be
satisfactory to produce specimens for acid base
studies. All of our recent studies are practical
extensions of previously reported experiments.:
Dr Biswas and others have found that the rate

of mass transfer across the fluid air barrier is not
critically dependent on the size of the bubble
but they cannot explain this finding. Mass transfer
is governed not only by concentration gradients
but also by area of the interface. Mixing or not
mixing the specimen by inversion (as is usually
done both to dilute heparin at phlebotomy and to
resuspend cells at analysis) may well have influenced
their results. Stirring reduces the thickness of the
diffusion layer. In addition, temperature cycling
of gas liquid systems (as is usually done at
phlebotomy and at analysis) can have a dramatic
effect on partial pressures in blood collecting
devices.4
Dr Biswas and others maintain that their studies

were carried out under conditions likely to produce
maximum error-that is, using venous blood of
low Po2 and high Pco2. This is not the case. We
have shown5 that at low Po. the greatest change is
not in Po,, but in percentage saturation of
oxyhaemoglobin. Dr Biswas and others did not
discuss oxyhaemoglobin saturation. We have also
shown" that at high Po2 the Po2 is affected by
physically dissolved (not haemoglobin bound)
oxygen and the Po, of blood behaves essentially
like the Po2 of water; also, if blood (or water)
with high Po2 comes into contact with an air
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bubble the change in Po2 is proportional to the
initial P02-
Dr Biswas and others also infer that the presence

of an air bubble will increase the observed Po2.
This is the case only if the initial Po2 of the sample
is less than that of the bubble. If the initial Po2
of the blood is greater than that of the bubble the
observed Po, will be lower than the initial Po2.
Mass transfer will occur to eliminate concentration
gradients according to Henry's law.3
Dr Biswas and others did not cite our

previous conclusion5 concerning Po2 and
percentage saturation of oxyhaemoglobin: the
presence of a gas phase in blood gas collection
devices is a potential source of error for these
analytes. This error will be small or clinically
unimportant if the sample is analysed
immediately after drawing with no mixing
before analysis, which is ideal. If, however,
there is delay, a change in temperature, or a
combination of these two or mixing before
analysis-as is dictated by conditions in a
hospital-this error will be substantial. Dr
Biswas and others did not consider these
effects.

RUDOLPH G MUELLER
GORDON E LANG

St Mary's Hospital,
Milwaukee, Wisconsin,
USA 53201
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Histopathology services for developing
countries

SIR,-I read with great interest the article on
histopathology services in developing countries
(6 November, p 1327). I hasten to add my own
plea for such services to be maintained and
even strengthened not only in Britain but
in other parts of the world (particularly
Europe and the USA) where appropriate skill
and experience in histopathology are highly
developed.
For the past 12 years a major part of my

work has been on the histopathology of leprosy,
mainly in association with the Medical Re-
search Council, the World Health Organisa-
tion, and other agencies running drug trials in
India, Africa, and South America. My col-
leagues in London, notably at the Hospital for
Tropical Diseases and the Leprosy Study
Centre, have for many years examined
thousands of biopsy specimens from patients
in areas where leprosy is endemic and from
other areas and have supplied reports on
diagnosis, classification, and adverse immuno-
logical reactions. Such reports have tremendous
value not only to the patient and his doctor
in the developing country but also for research
and teaching in the receiving centre. During
the past 20 years from the United Kingdom
alone major contributions have been made to
the published work which have been based
directly on biopsy material from Malaysia,
India, Africa, Nepal, Australia, and South
America. Literally hundreds of clinicians,
some with limited knowledge of leprosy,
have derived great benefit from these reports
and publications.

Regrettably, in the near future, this type of
work in leprosy is likely to experience the same
kind of recession which is currently threatening
tropical medicine and histopathology services
to developing countries. Unless some deter-
mined effort is made soon to correct this situa-

tion the supply of competent and interested
people in Britain will dry up. This is all
the more regrettable since: (a) the necessary
expertise for such work in leprosy can be
acquired by a trainee pathologist in a period of
about 6-12 months; (b) the field for continuing
research on such material is still wide open,
especially in immunopathology; and (c)
the handling, processing, and reporting of a
reasonable number of biopsy specimens each
year need not be an impossible burden for.
many departments of pathology whether in
hospitals or universities.

Before any more ground is lost it would be
invaluable if a meeting could be arranged
between representatives of the schools of
tropical medicine, the universities, and the
Royal Collge of Pathology in order to discuss
the preservation of histopathology services
for developing countries in general including
those where leprosy is endemic.

A COLIN MCDOUGALL
Slade Hospital,
Headington,
Oxford OX3 7JH

Death due to overdose of indoramin

SIR,-We would like to comment on certain
aspects of Dr R Hunter's case report entitled
"Death due to overdose of indoramin"
(9 October, p 1011).
The title implies that indoramin was the

sole cause of death, and the author comments
that: "The serum ethanol concentration though
raised is unlikely to have accounted for the
severity of the clinical state." While we
recognise that such a gross overdose of
indoramin is likely to have been a major factor
contributing to the patient's death, the role of
alcohol cannot be disregarded. Alcohol
depresses the central nervous system, and the
degree of effect is proportional to the con-
centration of alcohol in the blood.' More than
half of subjects are grossly intoxicated when
alcohol concentrations reach 150 mg/100 ml2-
in Dr Hunter's patient the alcohol concentra-
tion in the blood was 220 mg/100 ml. In such
high doses alcohol also depresses cardiovascular
function.3 In addition, alcohol prolongs the
elimination of many drugs from the body4 5

and modifies their plasma protein binding.6
Indoramin undergoes extensive first pass
metabolism and is highly protein bound7; it is
therefore easy to see how a high concentration
of alcohol in this patient may have affected
metabolism of the indoramin and led to a
more severe clinical response.
As Dr Hunter's patient was the first

reported case of overdose with indoramin it is
important to compare her clinical course with
data from animal studies undertaken in our
research laboratory. Rats have survived for up
to 24 hours after oral doses of indoramin as
high as 1800 mg/kg body weight. The principal
effects of overdose in these animals were
profound hypothermia and sedation. When
hypothermia was corrected convulsions ensued.
These were usually fatal and could not be
completely controlled even by large doses of
lorazepam (5 mg/kg intramuscularly). In a
recent controlled study (V Middlefell, personal
communication) rats were given an overdose
of oral indoramin (500 mg/kg). In one group
body temperature was maintained at 37°C
while in a second group animals were kept at
room temperature (22°C). All animals in the
first group convulsed and died within 45

minutes whereas those in the second group
survived for 30 hours. Body temperature fell
to ambient temperature in the latter group,
but convulsions did not occur. Depression of
the central nervous system remained profound,
and the animals did not attempt to eat or
drink. It is noteworthy that normal body
temperature was maintained in Dr Hunter's
patient and that convulsions were difficult to
control despite administration of diazepam.
Whether or not the action of diazepam on the
central nervous system worsened the depression
of the central nervous system must also be
given consideration.

In summary, Dr Hunter had a patient who
died as a result of drug poisoning. The extent
to which additional factors played a part in the
clinical course and death of his patient is
difficult to determine. Products like oxazepam
and temazepam, which were found in thera-
peutic concentrations, may have contributed
to the overall toxic effect in this abnormal
circumstance. From what we have seen in
animals even the maintenance of body temp-
erature may have played an unwelcome part.
In the light of this case report and from data
based on animal studies we wonder whether
it might be beneficial not to treat too vigorously
the hypothermia seen in indoramin overdose.
By reducing the incidence of convulsions such
an approach may avoid the need to administer
drugs which depress the central nervous
system, such as diazepam, and might buy time
for implementing suitable supportive measures.

P K MARROTT
J F WATERFALL

Medical and Research Departments,
Wyeth Laboratories, Maidenhead,
Berks SL6 OPH
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Who is taking their tablets?

SIR,-We read with interest the leading article
by Dr R M Pearson (18 September, p 757)
on patient compliance. In discussing the use
of markers for monitoring drug ingestion he
described the characteristics they should
possess and listed previous compounds that
had been used for labelling formulations in
the past. Dr Pearson failed to mention,
however, our recent study' concerning the
potential use of small amounts of isoniazid
for this purpose. The markers cited in the
article have many important limitations:
phenol red and riboflavine are highly coloured,
quinine has a bitter taste, and the assay of
bromide is far from simple. By contrast,
isoniazid is colourless, odourless, and tasteless
so that labelled formulations can be made
which are effectively indistinguishable from
standard preparations, and isoniazid ingestion
can be monitored using a simple and specific
colorimetric procedure2 to detect the
metabolites isonicotinic acid and isonico-
tinylglycine. Furthermore, these two meta-
bolites are stable in urine and their rates of
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