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newsletter commented in 1979: "If any
licensee, animal house curator, or animal
technician is offered for sale an animal which
he or she suspects to have been stolen the
least he or she should do is refuse to buy it."4
The government's recent white paper
"Scientific Procedures on Living Animals"
would permit researchers to use only animals
from a registered breeding or supply estab-
lishment.5

Secondly, over the years there has been a
burgeoning of test protocols laid down in
regulations under the Medicines Act 1968
and similar legislation for the safety of the
consumer, and tnese now require re-evaluation.
The "just to be sure" attitude within the
regulatory bodies has led to batteries of tests
which are both highly expensive and profligate
in animal life and in some cases, especially
that of the median lethal dose, in animal
suffering. Toxicologists in the main want a
flexibility of test requirements, not fixed
checklists. Many of them are tired of having to
submit more data than the harassed regulatory
body civil servant has time to scrutinise.

STEWART BRITTEN
Honorary Secretary

Committee for Information on Animal Research,
London N6 5NE
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SIR,-Professor 0 L Wade (21 May, p 1599)
urges doctors to argue against the exaggerated
claims of antivivisectionists. It is as an
experimenter on animals of some 30 years'
experience that I would persuade them to
argue as vigorously against Professor Wade's
complacent reassurance that "Her Majesty's
inspectors ... and the personal qualities of
research workers and animal house technicians
ensure that no unnecessary suffering is
inflicted on animals." Since licences are often
issued to researchers with no qualification in
any biological subject, we can be sure that
possession of a kindly nature is not mandatory;
and technicians who preach a higher standard
of humanity than their employers are prepared
to observe are liable to dismissal-the
inspectors are not empowered to save them.

Professor Wade's uncompromising attack
on antivivisectionists takes too little account
of the fact that their endeavours spring from
compassion-the very emotion which he
professes in support of his provivisectionism.
In his preoccupation with extremist activities
he diverts attention from the considerable
body of responsible persons, including some
experimenters, who have taken the trouble to
inform themselves of the situation and are
not satisfied that the 1876 Act does achieve
the highest standards of humanity attainable-
even without prejudice to useful medical
research. Can we approve the use of animals
for any tests associated with the development
of lethal weapons? Or can we approve the
cont'nuance of animal smoking experiments
when epidemiologists have long ago given us
adequate knowledge of the relation between

smoking and fatal lung disease; we have the
remedy. Death is still the usual end point for
toxicity and other in vivo assays; yet it is not a
scientific requirement but the experimenter's
convenience, which forces the animal to
endure the full range of suffering that may
ensue. Since human social and medical
history is largely a chilling record of every
conceivable form of mental and physical
suffering, there is surely a case for proscribing
any experiment in which animals are
deliberately exposed to pain or deprivation.
Of course antivivisectionists refer more

often to cats and dogs in their propaganda,
despite their relatively small usage in experi-
ments. These are the species with whose
sensibilities the public are most familiar; rats
and mice are likely to be equally susceptible
to suffering but are given less opportunity to
make their appeal to our concern.

Professor Wade's charge against anti-
vivisectionists of "stirring the emotions of the
British public" and joining the "current
vogue [of] antiestablishment campaigning" is
surely one that has been brought against all
organised protesters who have succeeded in
widening and refining the moral scope of our
laws. We should not forget that this continuing
process is what civilisation is all about. His
final reference to the "important freedom to
pursue justifiable ends to advance scientific
knowledge" tends to lose its wholesome taste
when chewed over long enough.

HAROLD HEWITT
Rickmansworth,
Herts WD3 4DA

The needle necropsy

SIR,-Dr J C E Underwood and others (21
May, p 1632) describe cases which dramatic-
ally illustrate the value of needle necropsy
when the risk of infection precludes full
necropsy or when tissue needs to be removed
soon after death for special investigations.
Their report is not, however, the first descrip-
tion of the use of needle biopsy methods after
death.
Wellmann' reviewed a large series of con-

secutive needle necropsies, including 357
cases in which attempts were made to obtain
samples of liver, kidney, lung, and heart. In
each case all efforts to obtain permission for a
conventional necropsy had failed. Slack et al2
report four cases in which brain tissue had been
obtained soon after death using a conventional
lumbar puncture needle introduced by a
transconjunctival route. Tissue was removed
from the frontal lobes and basal ganglia and
used for conventional histology and successful
tissue culture.
Dr Underwood and others imply that needle

necropsy might be permitted by relatives who
are unwilling to allow a full necropsy. In such
cases, Wellmann' noted that liver was obtained
from 920o of subjects but kidney tissue was
taken in only 37 %/' with intermediate yields for
heart and lung. A total of 32 doctors had
participated in the study with appreciable
differences in performance. One doctor, for
example, carried out 23 needle necropsies and
obtained lung tissue in every case but never
succeeded in getting a sample of kidney.
"Meaningful pathological alterations" were
said to be present on histological examination
in 77%' of cases. These changes seem to have
been largely predictable from the clinical data,
but this should not detract from the potential

value of the procedure.3 I suspect that the
main dangers to the potential success of any
project using needle necropsies would be
unfavourable clinical attitudes4 or pathology
services already swamped with full necropsies.6

E W BENBOW
Department of Pathology,
University of Manchester,
Manchester M13 9PL
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4 McGoogan E, Cameron HM. Clinical attitudes to the
autopsy. Scott Med J 1978 ,23 :19-22.
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SIR,-Dr J C E Underwood and others are
to be congratulated on their elegant demon-
stration of the value of the needle necropsy
(21 May, p 1632). The technique is not as
original as they claim, however, and I refer
them to other published work.' 3

MICHAEL S KEARNEY
Pathology Department,
University Hospital,
9012 Tromso,
Norway

Terry R. Needle necropsy. J7 Cln Pathol 1955 ;8:
38-41.

2 West M, Chomet B. An evaluation of needle necrop-
sies. Am I Med Sci 1957;234:554-60.

3 Wellmann KF. The needle autopsy: a retrospective
evaluation of 394 consecutive cases. Am Clin
Pathol 1969 ;52:441-4.

Use of cephalexin to treat glandular fever

SIR,-Dr J Lakic (21 May, p 1617) states,
"My impression is that if one chooses anti-
biotic treatment for any anginose tonsillitis that
is assumed to be glandular fever while
awaiting results of tests then treatment with
cephalexin from the onset of the illness
reduces its duration." For a number of
reasons we do not think that this statement is
borne out by the evidence presented.

Firstly, as there was no placebo group this
study does not test whether recovery was
related to the antibiotic treatment or to the
spontaneous resolution ofsymptoms. Secondly,
the numbers of patients receiving the five
different antibiotics were stated to be allocated
on a random basis. But the numbers of patients
taking the drugs were as follows: three, one,
one, one, eight, and 15. The p value for this
distribution arising by random allocation
(-,'2 test) is less than 0-001. Thirdly,
in this study there were 13 patients with
positive Paul-Bunnell tests who satisfied the
admission criteria. Of these, six received
cephalexin and recovered in the first week.
The other seven taking other antibiotics failed
to recover in the same period. This apparently
impressive result is not statistically significant
on a x2 test (each antibiotic analysed
as a separate treatment group). These results
do not support the conclusion that cephalexin
was better than the other drugs tested.
The only significant result from this study

appears to be that Paul-Bunnell positive
disease took longer to resolve than Paul-Bunnell
negative disease regardless of drug treatment
(p<0-01 using a ,2 test with Yates's
corrections for small numbers). Although this
work was presented as a pilot study, we do not
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think that the conclusions drawn can be
accepted uncritically.

PETER J WILLIAMSON
PETER M HAWKEY

Department of Microbiology,
Bristol Royal Infirmary,
Bristol BS2 8HW

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

SIR,-+-Our group practice shares 15 403
patients, and the incidence of glandular fever
during the year in which my survey was
conducted was 1-03 per 1000 patients. With
such small numbers of confirmed cases of
glandular fever it was impossible, within the
scope of this paper, to satisfy all the statistical
requirements. Any future study will obviously
have to include placebo and control groups.
A tabular display of results is subject to

many interpretations. Confirmed cases of
glandular fever initially treated with "other
antibiotics" made no progress during the first
week. These seven cases were deliberately not
subdivided because of the small numbers
and were considered as a whole group. This is
yet another pitfall of an evolving study (as
opposed to a true crossover trial).

I fully appreciate the final sentence of the
letter of Dr Williamson and Dr Hawkey. Their
scientific criticism is accepted and will be
taken into consideration in future work. My
impression of the effect of cephalexin in the
treatment of glandular fever is that of a
practising general practitioner.

Jovo LAKIC
Barton on Humber,
South Humberside DN18 5EP

SIR,-The day after reading the article by
Dr Jovo Lakic (21 May, p 1617) I saw an
18 year old girl with typical glandular fever
(later confirmed by laboratory tests). She had
been prescribed phenethicillin for an inflamed
throat on 19 May. On 23 May I started her on
cephalexin 500 mg four times daily, and by
26 May she was much improved. By 30 May
she said she was feeling fine, and her large
cervical glands were no longer palpable. A
florid morbilliform rash had developed,
however, similar to that commonly affecting
patients who are inadvertently given ampicillin
when they have glandular fever. Rashes due to
cephalexin are said to be rare. The rapid
improvement in the signs and symptoms of
glandular fever is, in my experience, most
unusual.

P M ELWIN
Bridgwater,
Somerset TA5 11-U

One man's burden

SIR,-Professor R B Zachary (4 June, p 1821)
accuses me of misrepresenting the views of
the Surgeon General in the United States,
Dr C Everett Koop. He is able to describe
Dr Koop's views so precisely that he clearly
has ready access to them, perhaps through
personal acquaintance. I, like most American
doctors, had to judge the man's views from the
words attributed to him. Every American
newspaper I read reported Dr Koop as
describing the practice of ending life support
for terminally ill newborn babies as either
infanticide or murder, or both.

I should add that my misinterpretation-or,

in Professor Zachary's eyes, "misrepresenta-
tion"-was shared by the American Pediatric
Association, the American Medical Associa-
tion, and the many doctors who wrote "open
replies" to newspapers and journals.

MICHAEL O'DONNELL
Weybridge,
Surrey KT13 8SJ

Clinical and biochemical manifestations
of digoxin toxicity

SIR,-Was it justified in this interesting study
of the clinical and biochemical manifestations
of digoxin toxicity (2 April, p 1089) to illus-
trate the paper with a figure referring to the
raw data and including two patients who
appeared in two groups when the method
specifically states that they were excluded from
the analysis for that very reason ? In the same
illustration I note that the line representing
the upper limit of the therapeutic range for
serum digoxin was drawn at 21 ,tg/l, not
2-0 jug/l, as stated in the text.

It would be interesting and relevant to know
the number of patients in each group under-
going arterial puncture for blood gas estima-
tion and the indications for the procedure.
Could the higher average arterial pH in the
patients with cardiac automaticity be secondary
to alveolar hyperventilation caused by left
ventricular failure, precipitated or maintained
by arrhythmias ? Even in the absence of a
respiratory cause for the extracellular alkalosis
it is difficult to ascribe a role for the alkalosis,
per se, in the genesis of cardiac automaticity
since the arterial pH is causally related to
intracellular hydrogen and potassium ion
concentration, as mentioned in the discussion.
Indeed, if hypokalaemia is the underlying
cause, an intracellular acidosis may be found.'
Knowing the measured arterial bicarbonate
concentration and Paco, would answer the
first question and also confirm or exclude the
presence of the transient hyperventilation
which is often seen with the trauma of arterial
puncture but apparently not in evidence in
this study.

Lastly, is there any reason why there were
no patients with both cardiac automaticity and
cardiotoxicity ? Are the two mutually exclusive,
is this a chance finding, or was some pre-
selection of patients undertaken? This could
be of therapeutic significance in view of the
different mechanisms of pathogenesis at a
cellular level.

C M BYATT

Zilva JF, Panall PR. Clinical chemnistrv in diagnosis and
treatment. I,ondon: Lloyd-Duke, 1979.

*** We sent a copy of this letter to the authors,
who reply below.-ED, BMJ.

SIR,-We illustrated our paper with the figure
in order to emphasise the differences in serum
digoxin concentrations between patients with
gastroenterological symptoms and those with
enhanced automaticity. It is indeed surprising
that we found only two patients with mixed
presentations of digoxin toxicity, and our
figure was meant to emphasise this.
Dr Byatt quite rightly points out the dis-

crepancy in the upper limit of the therapeutic
range for serum digoxin, and the figure of
2-0 ltg/l in the text should read 2-1 pg/l.
The numbers of patients who underwent

arterial puncture were nine, seven, and six in

the gastroenterological, automaticity, and
cardiotoxicity groups respectively. It is diffi-
cult retrospectively to establish the cause of
the alkalosis in the patients with cardiac
automaticity. Although hyperventilation could
certainly account for part of this rise in
arterial pH, the average Paco2 in this group
being 34-7 + 25 mm Hg, the group with
gastroenterological symptoms also had a mean
Paco2 of 29-7 1 1-7 mm Hg. Whether the
alkalosis itself is in any way directly responsible
for the increased automaticity or not needs
investigation. Although acidosis is usually
accepted as a cause of cardiac arrhythmias,
Brater and Morrellil have also shown a higher
incidence of digoxin toxicity in states of
alkalosis. We agree with Dr Byatt, however,
that in patients with hypokalaemia the shift of
hydrogen ions intracellularly can give rise to an
intracellular acidosis, which in turn will
aggravate the extracellular alkalosis.

Lastly, Dr Byatt asks why there were no
patients with both cardiac automaticity and
cardiotoxicity. As previously stated, it is
indeed surprising how patients manifest one
particular symptom of toxicity and not another.
In all the previous studies on digoxin toxicity
no attempt was made to classify patients in
this manner, but as we have shown it is
possible that it has a physiological basis. Our
understanding of the effects of other electro-
lytes or brain digoxin concentrations are, as
yet, too meagre to establish whether these
groups really do have a physiological basis.

M SONNENBLICK
ABRAHAM S ABRAHAM

Z MESHULAM
U EYLATH

Department of Medicine,
Shaare Zedek Medical Center,
Jerusalem 91002, Israel

Brater DC, Morrelli HF. Systemic alkalosis and digi-
talis related arrhythmias. Acta Med Scand 1981;647
(suppl) :79-85.

Digitalis intoxication

SIR,-The treatment of digitalis toxicity
by digoxin specific antibodies, which was
reviewed by Professor C F George (14 May,
p 1533), clearly is an advance. Avoidance of
digoxin overdosage and toxicity must remain
the prime consideration.
We are concerned about the prescribing

advice for digoxin given in the British National
Formulary.' We quote: "When very rapid
control is required, which is seldom, digoxin
may be given intravenously in a digitalising
dose of 0-75-1-25 mg followed by 250 jig
intravenously every four hours, with electro-
cardiographic monitoring." If these guidelines
were followed to the letter, up to 2 5 mg of
digoxin could be given in 24 hours, a dose we
consider dangerously high. The British
National Formulary recommends that for
rapid oral digitalisation 1 mg is given over
24 hours. In its present form 85% of oral
digoxin may be absorbed in healthy subjects.2
For Lanoxin tablets the amount absorbed is
about 65-75%/', and in patients in heart failure
this may be further reduced to about 50%.
Logically, therefore, an intravenous loading
dose should be about 500 /lg. We also suggest
that the British National Formulary should
recommend that intravenous digoxin be given
slowly3 and that a caution should be given
over its use in patients who are already
receiving digoxin.
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