
27 January 1968 Leading Articles MEDICAL JOTRNAL 197

relapse was more often allowed to proceed to an advanced
stage before a further course of treatment was given, by which
time the advantage conferred by the previous course had been
lost. With busulphan, on the other hand, the advantage
gained by the initial therapy was more often consolidated by
maintenance therapy or by a further course at an early stage
of relapse.

Thus, as used in this particular trial, busulphan therapy was
clearly superior to radiotherapy on a number of important
counts. While chemotherapy has the advantage of ease of
administration, it must be emphasized that careful haemato-
logical control is essential. No patient should be treated with
cytotoxic drugs unless adequate laboratory supervision is
available. And, as the report stresses, busulphan therapy
requires unrelenting vigilance. The prescription of pills is
deceptively easy, but the potential dangers cannot be
exaggerated. Apart from toxic depression of the bone marrow
(with the attendant risk of aplasia), on which its therapeutic
efficacy depends, busulphan may produce skin pigmentation
and amenorrhoea. A more serious but rare side-effect is a
peculiar wasting syndrome with features resembling Addison's
disease and pulmonary fibrosis, but no cases of this kind were
reported in the trial.

A Super Parasite
For many years we have been familiar with the idea that
viruses are the supreme example of parasitism. Unable to
perform most metabolic functions, they depend on the
biochemical machinery of intact living cells and so are
obligate intracellular parasites. What this entails in bio-
chemical terms is now being unravelled.
Once stripped of its protein coat, the nucleic acid core of

the virus provides instructions for the synthesis of a few
proteins. One of these is a polymerase, an enzyme which is
required to make more copies of the nucleic acid to be
wrapped up finally in the new virus particles. It seems now
that the otherwise mysterious eclipse, or silent phase, which
follows the disappearance of a virus into a cell is partly
occupied by the synthesis of these essential " early " proteins
as well as the structural proteins. These proteins are made
by means of the cell's ribosomes, which, in an uninfected
cell, are constantly active, synthesizing new cell protein.

It appears that certain viruses when infecting certain cells
are unable to perform even the limited functions required
for the formation of new virus particles. Recently it has
been shown, for instance, that human adenoviruses can
multiply in monkey-kidney cells only if these are already
infected with SV40 virus, a virus of monkeys which multi-
plies in the nucleus and does not destroy the kidney cell.
Furthermore, the nucleic acid in the genes of the SV40 virus
may be wrapped up in the protein coat of the adenovirus
particle along with adenovirus nucleic acid, and thus be
carried to further cells.`13
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This symbiotic relationship between adenoviruses and a
member of another virus group is interesting enough, but it
has now been found that there are viruses called adeno-
associated viruses which can multiply only in cells already
infected with adenoviruses.4-6 They have also been called
adeno-satellite viruses, because there are plant viruses, called
satellite viruses, which behave in a similar way. They were
first found as contaminants of laboratory stocks of adeno-
viruses. They are smaller in size, very stable, and can be
separated out by centrifugation, but, like the adenoviruses,
they contain deoxyribonucleic acid (D.N.A.). They are anti-
genically completely separate from adenoviruses, and by
neutralization and complement-fixation tests four serotypes
have been detected, but they can be propagated in tissue
cultures only if these have been infected with adenoviruses.
They might still be regarded as laboratory curiosities, pos-
sibly picked up from monkey cells, like the SV40 virus, except
that good evidence has now appeared that viruses belonging
to two of the three serotypes can infect man.

N. R. Blacklow and colleagues7 have recovered six strains
from specimens collected from children living in a residential
home in Washington, D.C. They had previously shown that
the sera of some children contained antibodies against adeno-
associated viruses, and they then studied children who were
known to have been infected with adenoviruses. They found
that specimens collected from the children contained adeno-
associated virus as well as adenovirus and that the children
developed antibodies against both viruses. Children who
had antibody against adeno-associated virus did not become
infected. There was no mention that the adeno-associated
virus infection gave rise to any symptoms, but it seemed as
though some epidemics of it were occurring, for though these
workers examined specimens collected during many months
all the isolations were made in specimens collected in a short
period of time. It is interesting that the adeno-associated
virus infects man apparently only when he is already infected
with an adenovirus, and this property prompts the question
of exactly what it needs in infected cells which cannot be
found in uninfected cells. Is it one of the early proteins ?
Furthermore, how many more such viruses are there and do
they have any effect on man beyond providing an antigenic
stimulus ?

Stress Ulceration
Acute erosions of the gastric and duodenal mucosa have been
noted to occur in association with a variety of conditions,
including burns,`'4 cor pulmonale,5 myocardial infarction,
intracranial lesions,7'9 and after surgery." 1 Use of the
term stress ulcers suggests that any form of stressful situation
might predispose to the occurrence of these lesions. Recently
61 patients who had a haematemesis or melaena due to acute
ulceration which developed within four weeks of trauma, an
operation, or an acute illness were studied.'2 The primary
diagnoses varied greatly; apart from the associations already
noted, they included pneumonia, pulmonary embolism,
carcinoma, dehydration, and septicaemia.

It is, however, uncertain to what extent any particular
condition is likely to predispose to acute ulceration. R. A.
Davis and his colleagues'3 found the incidence of perforation
or haemorrhage to be only 0.7% in a total unselected series
of patients having neurosurgical operations, but the
frequency rose to 2.5 % in the 943 who underwent craniotomy.
F. J. Flint and A. J. N. Warrack5 reported a combined
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retrospective and prospective necropsy study. In the forward-
looking part (the more valuable, since the stomach and duo-
denum are likely to be examined with greater care) they found
that the incidence of acute gastroduodenal ulceration was
only 1.6% in a consecutive series of 1,037 necropsies, but that
the frequency rose to 21% in a group of 87 patients who died
of cor pulmonale.
The association of acute ulceration with burns is notorious,

and S. Sevitt14 has recently surveyed the experience of the
Birmingham Accident Hospital from 1948 to 1965. During
this period 477 burned patients admitted to the hospital died
from their injuries, and necropsies were performed on 291 of
these. Acute duodenal ulcers were found in 26 (8.9%) and
gastric erosions in 42 (14.4%), four having both gastric and
duodenal lesions. In this study the greater part, from 1951
onwards, was conducted prospectively. The value of this
approach is shown by the finding that the frequency with
which ulcers were found was lower before the prospective
study. The patients were divided into two groups: a " con-
trol " was composed of those with small burns and those with
larger burns who died either within 24 hours or later than
four weeks after burning ; the remainder were classed as the
"burned " series. Gastric and duodenal ulceration proved
to be two to four times as frequent in the burned as in the
control group.
The mechanism responsible for stress ulceration is poorly

understood, as is evidenced by the variety of local and
systemic factors which have been considered to be implicated.
An important factor may be intravascular stasis, which reduces
the venous outflow from the stomach."5 Gastric ulceration in
the rat, produced by restraint of the animal,'" is preceded by
a period of microvascular stasis beneath the surface
epithelium, while mast cell degranulation takes place
simultaneously in the mucosa. It has been suggested that
vasoactive substances, including histamine and 5-hydroxy-
tryptamine produced by the mast cells, might cause vascular
engorgement of the mucosa, which could in turn lead to
decreased mucosal resistance. Other humoral substances may
also play a part. For example, the intermittent administra-
tion of catecholamines to dogs through the left gastric artery
has been shown to lead to acute gastric ulceration'7 provided
that active gastric secretion continued.

Experimental stimulation of the hypothalamus is known to
lead to increased gastric acid output,"8 and this effect has
naturally been related to the known association of brain
damage with acute ulceration. Hypothalamic stimulation

also caused acute ulceration, an effect which can-at least in
the cat-be blocked by vagotomy."9 A pathway involving
A.C.T.H. may also be important20 21; increased cortico-
steroid activity after trauma could stimulate gastric acid out-
put and again predispose to acute ulceration. The other side
of the " ulcer equation "-mucosal resistance-has yet to be
defined adequately, as indeed has the relative importance of
all the mechanisms mentioned already.
There may be more factors. Sevitt speculates about

whether colonization by micro-organisms, particularly of
arteries within ulcer craters, might not lead to haemorrhage.
In a high proportion of his cases the ulcers were colonized
by yeasts, Gram-negative rods, or Gram-positive cocci, an
effect which was specially obvious in the artery at the base
of an ulcer in a patient who died of gastrointestinal bleeding.
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Stocktaking in Obstetrics
The latest issue of the British Medical Bulletin' is devoted
to some current problems in obstetrics. From the crisp,
confident opening chapter on the prevention of rhesus iso-
immunization to the closing bird's-eye view of trends in
maternal mortality in Britain the editor has preserved a
praiseworthy balance between clinical and academic, between
fact and theory, between mother and foetus, between obste-
trician and fellow-specialist, and even between Liverpool and
London.

In their turn the contributing authors have avoided
prolixity in setting out the three aspects, past, present,
and future, of any such stocktaking review. Where a
time-honoured belief is to be discarded, such as that cardiac
output falls in the last weeks of pregnancy, cogent evidence
is adduced. Where present views and practice merit clarifi-
cation, as in the management of renal failure in obstetrics
or of jaundice in pregnancy, firm guidance is offered. And
where a problem remains unsolved, as in the relationship of
renal glycosuria to diabetes or the mechanism of the adverse
effect of maternal diabetes on foetal survival, the challenge
is not ignored. If pre-eclampsia is a notable omission from
the range of subjects covered it is presumably because little
headway has been made of late in unravelling its pathogenesis
And it is to be hoped that the plea for routine antenatal
screening for bacteriuria is now superfluous, at least in Britain.

Writing for the Bulletin requires that the author be both
concise and precise. This multum in parve technique is well
exemplified by the paper on obstetric anaesthesia and anal-
gesia. It is a masterly condensation of current British
practice, though all obstetricians may not agree that pethi-
dine given early protracts labour or that the phenothiazines
have superseded scopolamine. Incidentally, if any traditional
drug is to be omitted from the obstetrical pharmacopoeia it
is castor oil, here recommended for the induction of labour
in diabetics. Placental insufficiency, a much narrower subject
than the relief of pain, is also reviewed succinctly, and
guidance is given on judging exactly when the baby's chances
of survival are better outside than inside the uterus. Unfor-
tunately treatment is still ineffectual when the degree of
prematurity of the foetus makes its chances negligible in
either place. Perhaps technical ingenuity will one day make
an artificial placenta available. And perhaps the etymologists
will soon provide an appropriate adjective to replace the

British Medical Bulletin, Vol. 24, No. 1, "Obstetrics: Some Current
Problems," ed. S. G. Clayton, January 1968. British Council,
London. Price £2.
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