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in such a group is not straightforward, but the cumulative
incidence of Parkinson's disease, disease of the spinal cord,
cerebellar syndromes, and dementia seemed much higher
than could be expected.
These ideas may have important implications for those

investigating the causes of neurodegenerative disorders.
Firstly, a better understanding of regional vulnerability in
the central nervous system to particular types of toxins might
allow prediction of the sort of environmental agents that
could be responsible for particular diseases and so provide
clues for the epidemiologist. Secondly, attention should be
directed at environmental exposures that occurred many
years before the first symptoms. Thirdly, investigation of
factors that influence the rate of cell loss with increasing age,
in particular the possibility that an already depleted neuronal
population loses cells faster. than normal, could lead to
treatments that would prevent the progression of subclinical
damage to overt disease.
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Unconventional viruses and the
central nervous system
For several diseases a causative agent has still to be identified.
Among these agents are those causing progressive degenera-
tion of the central nervous system such as Creutzfeld-Jakob
disease and kuru in man and scrapie in sheep and goats.
These are referred to as unconventional viruses but there is
no certainty about their composition or physical organisation.
Indeed, are they viruses? This question was the focus for
much of the discussion at a' recent symposium held at the
Ciba Foundation.*

Slow virus disease has generated considerable interest not
only because of the enigmatic nature of the agents but also
because of the similar lesions seen in Alzheimer's disease and
the increasing suspicion that this disease too may be caused
by a similar type ofagent (though Alzheimer's disease has not

*The proceedings of the symposium will be published by John Wiley and Sons
early in 1988 under the title Novel InfectioussAgents in the CNS.

yet been transmitted to animals). Besides being linked by
their similar pathological lesions Creutzfeld-Jakob disease,
kuru, and scrapie all have a prolonged incubation period,
sometimes lasting several years. The first two can be
transmitted to apes and monkeys and scrapie can be trans-
mitted to hamsters and mice but even in animals the
incubation period is prolonged, making assay extremely slow
and inaccurate. This in turn has made identification of the
agents much more difficult than usual.

Nevertheless, the presence of about one billion infectious
units per gram of brain from a mouse infected with scrapie
would appear to someone outside the subject to provide
ample material for purification studies. Why, then, has
progress been so slow? Apart from the time required to assay
the agent the other main reason is the starting material itself.
Brain tissue is particularly difficult material to work with and
the research worker can never be sure whether the effect of a
particular reagent is being influenced by the host material.
False suppositions in the early days led to many false starts,
with the result that in the past 30 years there have been
numerous hypotheses on the nature of the scrapie agent.
Recently, however, attention has been focused on three of
them.
The first hypothesis is that the scrapie agent is a virus after

all, being identical with the scrapie associated fibrils seen on
electron microscopy in preparations from infected animals.
The virus hypothesis is supported by studies on the kinetics
of inactivation of infectivity with different chemical and
physical agents. The proponents of this view conclude that
the agent contains a nucleic acid with a molecular weight of
about one million. Although this is small it is not exceptionally
so. Moreover, there are well defined strains ofscrapie causing
different signs and having different incubation times, which
is a clear indication that the agent has its own independently
replicating genome. Nevertheless, no scrapie specific nucleic
acid has been identified.
The second hypothesis postulates the existence of a

virino-a low molecular weight nucleic acid together with a
protein derived from the host. In this model the nucleic acid
is scrapie specific but does not encode any protein, and the
nucleic acid of the agent would induce disease by disrupting
the regulatory functions of the nucleic acids of the host.
Moreover, given that the protein is derived from the host, the
absence of an immunological response in infected animals
would be explained.
The third and most provocative hypothesis is that the

agent is a self replicating protein. The name prion (protein-
aceous infectious particle) has been coined by the proponents
of this view, who based it to the observation that, although
the infectivity of brain homogenates was resistant to various
treatments which should destroy nucleic acid, it-was de-
stroyed by several protein specific reagents. Moreover,
workers have failed to detect any scrapie specific nucleic acid
in highly purified infectious preparations of the agent. The
major component of these preparations is a protein. with a
molecular weight of about 30 000, but the gene coding for
this protein also turns out to be present in normal brain as
well as other normal tissues. Thus apparently the prion
protein is encoded in the host genome before infection. The
most decisive information about the role of the prion would
come from expression of the gene coding for it. If the protein
alone is infectious then the product obtained by expressing
the gene should also be infectious. So far this has not been
shown.
One suggestion is that the prion protein is a component of
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the amyloid plaques and fibrillar structures found in scrapie
infected brain and it is clearly necessary to determine -the
relationship between them. An electron microscopic study of
the fibrils found in infected brain extracts, reported at the
Ciba meeting, has shown particles similar to those of tobacco
mosaic virus from which part of the encapsulating protein
has been removed. Are the exposed tails in fact the scrapie
specific nucleic acid? It should be possible to answer this
question by precise biochemical analysis.

Despite the differences of opinion and interpretation of
data the clear message from the Ciba meeting was that with
the powerful analytical techniques available the problem of
the nature of the agent could be solved within the next few
years. We should then have the springboard for attempts to
control the diseases caused by this group of agents.

FRED BROWN
Head of Virology Research,
Wellcome Biotechnology Ltd,
Woking,
Surrey GU24 ONQ

Acute stress erosions: can they
be prevented?
Stress erosions are superficial mucosal lesions found mainly
in the fundus of the stomach. They occur in most if not all
critically ill patients.' Acute gastric ulcers may give rise to
bleeding if they erode arterioles in the gastric submucosa, or
to perforation (as of the fundus and duodenum in patients
with severe burns-the so called Curling's ulcer9). Both
shock and hypotension probably have important roles in the
formation of stress lesions,3 and many studies have been
undertaken to assess the value of antacids and histamine H2
receptor antagonists in preventing them. Do such agents
work and is one type better than the other?

Such studies are difficult to analyse because of the
heterogeneous nature of the lesions and because the re-
searchers have not always included an untreated control
group. Many studies have relied on the presence of occult
blood in nasogastric aspirates as evidence of bleeding rather
than on endoscopic inspection, although such blood may
simply be caused by the trauma. Nevertheless, the balance of
evidence has suggested that treatment with H2 antagonists is
less efficacious than the frequent administration ofantacids.45
An exception seems to occur with the bleeding from erosions
in fulminant hepatic failure, which is reduced by cimetidine,
but with no effect on the overall mortality.6

Poleski and Spanier have compared the efficacy ofprophy-
lactic antacid with cimetidine in preventing stress erosions
in critically ill patients, using gastroscopy to evaluate effec-
tiveness.7 Some 44 patients at risk were randomised to
receive cimetidine (300 mg six hourly intravenously initially
to a maximum of400 mg four hourly) or antacid (Mylanta II
30-90 ml/hour), the minimum dose being used to maintain
hourly gastric pH around 4. Both treatments were equally
effective in preventing stress ulcers despite the control ofpH
being inferior in the cimetidine group. The authors suggested
that measurements of gastric pH might not fully reflect the
beneficial effects of cimetidine, since this is only a concentra-
tion measurement and does not reflect volume of acid
secreted. Cimetidine might protect the mucosa by decreasing

the acid load and also by an intrinsic effect.8 They confirmed
that appreciable bleeding was rare, for none of their patients
developed this despite 13 patients having several fundal
erosions on endoscopy.

Possibly also the frequency of stress erosions and bleeding
is decreasing because of improved supportive care,9"0 so
might it not be wise to identify these critically ill patients who
are at the maximum risk and give them prophylaxis? Given
the side effects of the H2 receptor antagonists,"-'4 it seems
reasonable to restrict the latter to patients unable to retain
antacids. Even the alkalinisation of gastric secretions in
the critically ill poses the additional risk of reducing the
indigenous flora in the stomach with the overgrowth of
potentially pathogenic aerobic bacteria, which may infect
vulnerable organs such as the lungs.'5
Thus the doctor may reasonably restrict the use ofantacids

and H2 receptor antagonists to those patients in the intensive
therapy unitwho are at serious risk ofhaemorrhage secondary
to stress erosions. Such patients include those with severe
uncontrolled sepsis, acid base disturbances, major organ
failure, and extensive trauma including burns and head
injuries. Patients having prolonged ventilation for respiratory
failure appear to be particularly at risk.'6 Antacids are
preferable to H2 antagonists, which should be used when
antacids cannot be given. Whether ranitidine will prove to be
safer than cimetidine is uncertain, and only time will tell.'7
Methyl substituted prostaglandins will shortly be intro-
duced on to the market and one of their selling points
will undoubtedly be cytoprotection. Prostaglandins are con-
cerned in the production of mucus, local secretion of
bicarbonate, and gastric mucosal blood flow." How im-
portant these factors will be in preventing drug and stress
induced gastrointestinal haemorrhage remains to be deter-
mined by studies now in progress.
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