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improving standards; but many psychiatrists look back
nostalgically to the Board of Control in its heyday. However,
even if questionnaires cannot reach the least articulate and
most defenceless and visiting teams are too far removed from
what goes on in the wards the pseudopatient has no place at
all in evaluation. His relationship with doctor and nurse is
false, and because he is not a patient much of the information
he obtains is likely to be either false or could be more simply
obtained in other ways. The biased pseudopatient finds, as
McConaghy says, what he expects to find and proves nothing.
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Endotoxaemia
The increasing incidence of Gram-negative septicaemia' 2 has
led to much debate about the pathogenesis of the associated
shock, which is often related to endotoxin released from the
bacteria in the bloodstream. Where endotoxin is given to some
animal species there are marked cardiovascular changes3-6
leading to impaired tissue perfusion. Other phenomena,7
including the generalized Schwartzmann reaction, have been
described, and the injection of large doses of endotoxin
derived from Gram-negative bacteria can be fatal in animal
experiments.
The clinical presentation of Gram-negative shock in man

shows so many resemblances to the changes in animals under-
going endotoxic shock that it is reasonable to suggest that the
two are the same.7 However, some workers8 have questioned
this conclusion and have suggested that other microbial
fractions may be more important than endotoxin in the pro-
duction of Gram-negative shock. Certainly patients may
suffer from Gram-negative shock and have no evidence of
circulating endotoxin demonstrable by the limulus test.9
Furthermore, shock clinically indistinguishable from endo-
toxaemic shock is occasionally produced by Gram-positive
organisms such as staphylococci, which clearly lack endo-
toxin.
The source of the Gram-negative bacilli causing endotoxic

shock is usually clear when it occurs in a patient with a con-
dition such as urinary tract infection or cholecystitis. It is
more difficult to understand the pathogenesis of endotoxic
shock in experiments where shock induced by non-septic
conditions such as trauma is accompanied by endotoxaemia.
Fine and his colleagues postulated that after trauma or burns
vasoactive substances might be released which increased the
permeability of the gut wall to endotoxin. In their most recent
series of experiments'0 endotoxaemia was demonstrated
within two hours of induction of a moderate sized burn in
rabbits. Within 10 to 12 hours a severe plasma volume deficit
occurred, leading to vascular collapse and death. The critical
role of the Gram-negative flora in the intestine was established
by the fact that the fatal endotoxaemia did not occur in

rabbits lacking these bacteria (why some animals had a Gram-
negative or Gram-positive intestinal flora was not made clear).
Next venous blood which did not contain endotoxin was taken
from burned rabbits and given to normal recipients, which
then suffered fatal endotoxaemia. These experiments indi-
cated that a substance was released from a burn which
mobilized endotoxin from the gut. Further evidence that the
endotoxin originated in the gut was obtained from isolation of
endotoxin in the peritoneal fluid of the burned animals.
The endotoxaemia could be prevented by efficient fluid and

electrolyte therapy and controlled by intra-aortic cortico-
steroids. Fine et al. suggested that these measures helped to
prevent hypovolaemia and thereby reduced liver ischaemia.
When the liver is adequately perfused any endotoxins released
into the portal circulation from the gut will be cleared and so
fail to reach the systemic circulation. If the liver is ischaemic
the endotoxin passes through.

So far much of the experimental work in support of the idea
that endotoxic shock may follow non-septic conditions has
come from Fine's laboratory in Boston. These latest experi-
ments might stimulate other laboratories to investigate the
relationship of endotoxaemia to shock due to trauma and
burns. The measurement of endotoxin remains difficult,
however, and there is a need for a sensitive method more
practicable than the limulus test.
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Drug Targets in Cancer
Chemotherapy
One of the topics of the recent XIth International Cancer
Congress in Florence was the design of anticancer drugs
aimed at enzymes and isoenzymes. Many effective anti-
metabolites used for cancer chemotherapy act directly on or
indirectly through enzymes which catalyse steps in the
synthesis of DNA. Drugs that are analogues of enzyme
substrates can very often pass through several enzymatic
stages of a biosynthetic pathway before reaching an enzyme
which accepts the rogue metabolite but cannot effect a further
conversion. The enzyme then becomes blocked to the normal
substrate.

C. Heidelberger reviewed studies on 5-fluorouracil, perhaps
one of the most successful antitumour agents to arise out of
research applying these logical principles. The drug is con-
verted by three alternative pathways to 5-fluoro-2-deoxy-
uridylic acid, which is a powerful competitive inhibitor of
thymidylate synthetase.1 This enzyme converts deoxyuridylic
acid into thymidylic acid-an essential and thus rate-limiting
step in DNA synthesis. One of the effects of methotrexate
is to inhibit this same step, but it does so by inhibiting the
enzymatic production of the cofactor required, tetrahydro-
folate.2 In some instances such as 6-thioguanine and 6-
mercaptopurine the nucleotide antimetabolites succeed in
passing through the entire biosynthetic chain and inhibit the
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nucleic acid polymerases or are incorporated into the macro-
molecules.' An abnormal base inserted, for example, in DNA
by this route will result in a false template for replication. The
resulting abnormalities can eventually result in cell death, but
the sites of the critical lesions in the molecule and the extent
to which they can be repaired are still unknown.

Another variant of this kind of cancer therapy depends on
antibiotics such as actinomycin and adriamycin, which inter-
fere with the functions of nucleic acids by binding to them.
The altered state of the DNA interferes with the enzyme
activity required for its transcription or replications. R. C.
Gallo described the possibilities of RNA-dependent DNA
polymerase (reverse transcriptase) being a target for chemo-
therapy. This enzyme is concerned in the first step that leads
finally to the insertion of the genetic information of RNA
tumour viruses into host DNA. Rifampicin and adriamycin
both inhibit reverse transcriptase and are selectively toxic for
virus-transformed cells. At the congress it was suggested that
drugs like rifampicin could be useful in preventing the spread
of RNA tumour viruses by stopping them from infecting and
transforming fresh cells.3 In this context, reports of leukaemic
patients who after a bone marrow graft developed leukaemia
in cells of donor origin suggest that such an infection is
possible in man.4
For most cancers a tactical problem is to find drugs that can

act on cells that are not replicating. Another topic at the con-
ference was the need for identification of other enzymes which
might prove suitable points of attack. Certain groups of
isoenzymes are known to be disturbed in many types of
cancer,5 6 and (at least in theory) they might provide such a
new target. Isoenzymes are often a resurgence of fetal enzymes
and give the cancer cell a chemical difference from its normal
counterpart. However, there is little evidence that drugs might
act selectively on certain isoenzymes without affecting non-
cancerous homologues.
The state of current knowledge of the isoenzymes of lactic

dehydrogenase and proteases was discussed at the conference
and served to emphasize our current inability to take advantage
of differences in their patterns as prime targets for cancer
chemotherapy. Indeed, it is uncertain whether any of the
enzymes known to have isoenzyme disturbance in cancer are
placed in strategically vital biosynthetic pathways. On the
other hand, the particular enzyme complement of cancer cells,
as well as their permeability, may be exploited as a method of
increasing selective drug activation in tumours. The azo-
reductase activity of hepatoma cells can convert non-toxic
azomustard to a short-lived active compound within the
cancer cell.7
Though organic chemists can design with some certainty

analogues of metabolites which are likely to inhibit a particular
enzyme in vitro the likelihood of a compound being a success-
full antitumour agent is slim. We still cannot predict the fate
of the compound or the interplay of factors which determine
the amount of active drug that reaches the target. Probably we
shall still have to rely on large random screening programmes
to find new classes of drugs, but the investigation in depth of
the mode of action of the more successful antitumour agents
may lead us in fact to find new targets, on which a further
period of rational design can be profitably applied.
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Alcoholic Cardiomyopathy
It may seem surprising that the role of alcohol tin the genesis
of chronic heart muscle disorder is still in any dispute, but the
reasons for the continuing uncertainty can be stated simply.
There are more drinkers than abstainers in our society, and
those who drink excessively are notoriously untruthful about
their alcohol intake. The clinical and pathological features of
cardiomyopathy attributed to an excessive alcohol intake' do
not differ in any discernable way from the features of dilated
(congestive) cardiomyopathy in professed non-drinkers.2

Alcohol is a myocardial depressant when administered
acutely,3 4 and this effect is not in question. Other drugs such
as barbiturates also cause demonstrable myocardial depression
when given in this way but have not been incriminated as
causes of cardiomyopathy. If the heart is already ailing from
any cause then the action of a myocardial depressant is hardly
likely to be beneficial. If a patient with heart muscle failure
(dilated cardiomyopathy) is also an alcoholic then further
depression of myocardial activity could result from the alcohol,
but this in itself would not constitute proof of an alcoholic
origin for the heart disease. Equally, any improvement which
followed abstinence from alcohol would not afford proof of
cause and effect. Conversely, even if alcohol were in truth the
causal agent of the cardiac disorder, then persistence of ab-
normality after withdrawal of the alcohol might be expected
because the myocardial damage, left ventricular dilatation, and
functional failure might be irreversible. A further problem is
that full-blown cardiomyopathy is uncommon in alcoholic
patients with cirrhosis of the liver: this suggests that alcohol
may be no more than a conditioning agent acting on an already
sick and susceptible end-organ. Animal studies have not fully
elucidated the problem, and the biochemical mechanism
through which alcohol might produce a cardiomyopathy
remains completely unknown.

Finally, a cardiomyopathy possibly induced by alcohol
should not be confused with cardiomyopathy caused by two
known associations of alcoholism, though both are rare and the
second one probably now extinct. Alcoholism is nowadays un-
commonly associated with nutritional deficiency, but when
this occurs inadequate vitamin B1 in the diet can lead to heart
failure. In this wet beri-beri there is fluid retention and cardiac
dilatation but a high output state. The hyperkinetic heart
failure responds quickly to vitamin B1 and is haemodynamic-
ally and clinically totally different from the hypokinetic low
output state and poor contractile function of congestive cardio-
myopathy.2 A different cause of heart failure was the addition
of cobalt to beers to improve the stability of the "head." This
was shown some years ago to be responsible for heart failure
and death in men who had habitually drunk several gallons of
beer daily.5 The addition of cobalt to beer has now been
banned, and this form of heart failure is unlikely to recur.

Despite the doubt whether it is an entity, alcoholic
cardiomyopathy is a widely accepted clinical concept, and the
subject has been well reviewed by Regan.6 In a recent study
of patients with cardiomyopathy associated with a high alcohol
intake Demakis and his colleagues from Chicago7 looked at
the natural course of57 patients followed for an average of405
months. Their progress was related to the persistence or not of
the excessive alcohol consumption. Fifteen (26%) improved-
and 11 of these 15 patients had abstained from alcohol but four
had continued to drink. In twelve there had been no change
and thirty (53%) had deteriorated, but only four of these had
abstained from alcohol. Twenty-four (42%) of the patients
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