
10December 1966 Leading Articles BRnIn 140510 December 1966 Lead4LJLg MEDICAL JOURNAL 10

this study the risk of myocardial infarction is unrelated to
duration of smoking, and no relationship whatsoever has been
found between smoking and angina pectoris. It has been
suggested that these findings indicate that atherogenesis is
unrelated to smoking, but a careful post-mortem study by
0. Auerbach and colleagues9 provides strong evidence that
atherosclerosis is considerably commoner among smokers than
non-smokers. Whatever may be the explanation of this
difference between the results of the Albany and Framingham
study and the mortality studies, the evidence all suggests
that it is beneficial to stop smoking.
Though the evidence discussed above relates specifically

to the association between arteriosclerotic heart disease and
smoking among men, Hammond's study2 firmly establishes
that the situation is much the same for women.
The epidemiological studies thus strongly suggest a causal

relationship between cigarette smoking and arteriosclerotic
heart disease,10 but the case would be greatly strengthened if
the physiological or biochemical effects of smoking could be
shown to contribute to some part of the disease process. The
pharmacological actions of nicotine on the cardiovascular
system are well documented,' but it is unknown whether these
short-term effects are cumulatively harmful. After smoking
there is a decrease in the normal post-prandial rise in serum
triglycerides and an increase in the free fatty acids." 12 This
is apparently secondary to nicotinic stimulation of the sympa-
thetic nervous system." Levels of serum cholesterol are
unaltered after smoking, but most investigators have found
smokers to have higher mean levels than non-smokers,"4 15
though some have found no consistent relationship, 6

especially among the very old and the very young.
Most observers report no effect of smoking on blood

coagulation, though H. Engelberg found thrombosis
formation time in vitro to decrease after smoking.'8 J. F.
Mustard and E. A. Murphy'9 reported that smoking decreased
the survival of blood platelets in vivo, and an increase in
platelet stickiness has been demonstrated by P. Ashby and
colleagues.20
The mechanism by which tobacco could exert a deleterious

effect on the coronary circulation is thus very incompletely
understood. It is clear, however, that there are many possi-
bilities, and the suggestion that cigarette smoking should be
one of the causes of arteriosclerotic heart disease is far from
unlikely biologically.
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One Cost and Another
Covering the twelve months to last March, the latest hospital
costing returns' reflect the wage and price increases of that
period which eventually led to the freeze announced in July.
For the regional boards the average weekly cost of main-
taining an inpatient in acute hospitals went up by rather more
than 10% (from £35 17s. 8d. to £39 lls. lid.), compared
with increases of 7% and 6% in the two previous years.
For London's acute teaching hospitals the increase was
slightly higher (1lj%), the actual costs being £50 14s. 3d.
in 1964-5 and £56 lls. 6d. last year. About four-fifths of
the higher cost of maintenance is said to be due to rises in
wages, salaries, and prices. The remaining fifth-say £1 3s.
for the teaching hospitals and 14s. 6d. for the regional hospi-
tals-should represent, therefore, an expansion of services-
more staff, as well as higher paid staff; more investigations;
new forms of treatment; perhaps, even, better food.
The average cost of treating a patient till he is discharged

or dies, as distinct from the cost of maintaining him for a
week, rose in the acute regional hospitals from £60 15s. 2d.
to £65 14s. 9d. and in the London teaching hospitals from
£103 5s. to £110 9s. 6d. It is customary for the cost of
treating a patient to show a smaller percentage rise than the
weekly cost of maintaining him. This is because over the
years the hospitals have used their beds more efficiently. By
reducing the average length of stay, and by keeping beds as
fully occupied as possible, they have admitted more patients,
with the result that the average cost of treating each has not
risen in the same proportion as has hospital expenditure as
a whole. Has the scope for this sort of efficiency now
diminished ? In the year ended last March the rise for the
acute regional hospitals was just over 8%, whereas in the
London teaching hospitals it was 7%, and it is significant that
the former showed only a small decline in the average length
of stay last year, from 11.9 days to 11.2. But this does not
mean that the length of stay has reached its minimum. Three
of the Metropolitan regions and the Liverpool region have
an average length of stay of 13 to 14 days. Even if they
cannot rival Oxford, which despite the highest weekly cost
of all the regions has the lowest cost per case because its
average length of stay is only 8.6 days, can they not bring
their patients' stay down to nearer the present average ? It
is also worth noting that the Radcliffe Infirmary, Oxford's
teaching hospital, has reduced its patients' stay from 8.1 days
to 7.9, which compares with the London teaching hospitals'
average of 13.7.

In a comment in these columns2 on the hospital costing
returns for 1964-5 the question was raised whether the take-
over of Lambeth and Dulwich Hospitals by St. Thomas's and
King's would affect their costs. The new returns show that
the weekly inpatient cost has gone up by 16.2% for Lambeth
and 21.3% for Dulwich-to £38 6s. 7d. and £41 7s. 5d.
respectively. This increase is far higher than the average
and compares with one of 8.7% for the South-east Metro-
politan Region, in which these hospitals were previously
included. When examined, the increase for both hospitals
is explained by much heavier costs for nursing and domestic
staff than they incurred before they became part of teaching
hospitals. Dulwich Hospital's costs under these two heads
combined went up by over 30% and Lambeth's by 14.2%

Hospital Costing Returns, Year Ended 31 March 1966, Pt. 1, 1966.H.M.S.O.2Brit. med. Y., 1966, 1, 311.
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in the year to last March, whereas the region's increase was
only 12%.
For the last nine years two costing systems have been in

force within the hospital service. The returns discussed here
are compiled by more than 600 of the bigger hospitals and
are based on the more elaborate of the two systems. How-
ever, last year the Birmingham Region used a new system,
which has been adopted by all hospitals from April 1966. In
brief, under the new system each department is costed in the
same way as the bigger hospitals have done hitherto, but
expenditure will not be reallocated between the departments.
Thus, a laundry will be costed for, say, every hundred items
laundered, which will show, by comparison with other hospi-
tals, the efficiency of a particular laundry. But it will not
apparently be possible, to judge from the Birmingham figures
summarized in these returns, to say whether the hospital is
using its laundry efficiently-that is, whether the laundry
costs are high in relation to the number of patients, which
will depend, for instance, on whether their sheets are changed
every day, twice a day, or once a week. Presumably, how-
ever, the new returns will continue to show details for the
direct costs of the wards, of which salaries and wages, particu-
larly nursing salaries, form by far the most important part.

Porphyria and the Genes
Acute intermittent porphyria is a dramatic disease both
clinically and biochemically. Its diverse symptoms, including
acute pain difficult to relieve and often paralysis, are
probably all neurogenic in origin ; its prominent chemical
manifestation is a relatively vast outpouring of porphobili-
nogen, the pyrrolic precursor of the porphyrins, and of other
intermediate compounds in the biosynthetic pathway for
haem.

Various hypotheses have been put forward to explain both
the fundamental biochemical disturbance in this disease and
its clinical manifestations.' Acute porphyria was at one time
thought to be a " toxic " process, and suspicion fell upon
either the porphyrins or their precursors in spite of the fact
that persons with the latent disease can excrete abnormal
amounts of porphobilinogen and porphyrins while remaining
in apparent good health. Exoneration of these substances
came finally from work with carefully purified materials by
A. Goldberg, W. D. M. Paton, and J. W. Thompson.2

Study of the porphyric state has been helped very greatly
by the discovery of a variety of substances which when
administered to animals cause disturbances in porphyrin
metabolism not unlike those of acute intermittent porphyria.
Even so, identification of the fundamental biochemical lesion
which results in increased porphyrin production in animals
eluded research workers unril S. Granick and G. Urata' found
that after feeding the porphyrinogenic drug dicarbethoxy-
dihydrocollidine to guinea-pigs the level of the enzyme
8-aminolaevulic acid synthetase (A.L.A. synthetase) in their
livers became raised as much as 40 times above the normal.
This enzyme is the initial and rate-limiting one in the
biosynthetic pathway' 4 for porphyrin and haem ; levels of
subsequent enzymes in the chain were not much altered. A
similar increase of A.L.A. synthetase could be observed by
introducing another drug, allylisopropylacetamide, to tissue
cultures of chick-embryo liver cells' or chick bhostoderm.4
The increase in A.L.A.-synthetase activity was shown to be

due to induction of new enzyme by the demonstration that
the increase was inhibited by actinomycin D` 6 and puro-
mycin,7 which are known to block protein synthesis by
interfering with ribonucleic acid formation. It is possible
that synthesis of deoxyribonucleic acid is also affected, for
K. Narisawa and G. Kikuchi8 have reported that the induc-
tion of A.L.A.-synthetase is blocked by mitomycin C, a
specific inhibitor of synthesis of deoxyribonucleic acid.

In 1965 D. P. Tschudy and his colleagues9 reported that
liver tissue from a patient who died from typical acute
intermittent porphyria had a level of A.L.A.-synthetase which
was raised 7 to 14 times above the normal. A detailed
report of the necropsy on this patient has now been pub-
lished.'0 The liver was assayed for enzyme activity within
half an hour of death. Tschudy and his colleagues concluded
that the specific rise in A.L.A.-synthetase activity was
genetically mediated, and this is supported by their observa-
tions"-3 that in other patients with porphyria, as in animals
with the experimentally produced condition, the over-
production of porphyrins and precursors can be blocked by
large doses of carbohydrate or protein (the glucose effect).'4
These substances are known to be capable of blocking enzyme
induction.

Acute intermittent porphyria is inherited as a Mendelian
dominant character.1 According to present concepts, a
failure of genetic regulation of protein enzyme synthesis
could result from alteration in one of two locations, either
in the regulator gene or in the operator. A mutation of the
first kind should be characterized as a Mendelian recessive.
On the other hand, the alternative explanation of a mutation
of an operator site so that repressor substance could no longer
inhibit replication of the enzyme is compatible with dominant
inheritance' 10 15
The most recent publication by Tschudy and his co-workers

strongly suggests that the biochemical derangement of acute
intermittent porphyria is of this type. Granick6 has suggested
that there may be at least three operons (separate sets of genetic
apparatus for enzyme synthesis) for A.L.A-synthetase, each
operon having its own operator, repressor, and structural
gene. The first operon would be active in liver parenchymal
cells, the second in erythroid cells, and the third in other
cells. This could explain the hepatic or erythropoietic
manifestations of porphyria and conditions such as griseo-
fulvin intoxication," or some cases of erythropoietic proto-
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