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against the development of bureaucratic barriers, such as
inflexible appointment systems, which can damage the per-
sonal doctor-patient contact. Not everyone will agree with
the report in its statement that group practice may not
enable doctors to care for more patients. In the long term,
with demand rising at a rate that is unlikely to be matched
by the increase in numbers of doctors, more efficiently
organized group practice with full supporting staff seems to
offer the best chance of continuing with the present com-
prehensive system of primary care, and this has been shown,
for example, in some areas of Sweden.3 Britain is fortunate
in still having general practitioners, and like several other
recent studies46 this latest report is convinced of the value
of primary and continuing care for a defined group of people
being provided by a generalist doctor, around whom the
medical services in the community can best be organized.
Everyone with an interest in medical care should study this
report. If Sir Keith Joseph, who welcomes it in a short
preface, is prepared to accept its financial implications then
general practice should not only survive but be strengthened.
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Uses of Allopurinol
The sustained action of allopurinol on the plasma level of
uric acid has led to its use in the treatment of hyperuri-
caemia and gout. It is usually simple to administer, readily
acceptable to the patient, and highly effective.

In early uncomplicated gout there is probably little to
choose between allopurinol and uricosuric drugs such as
probenecid or sulphinpyrazone, but there are several condi-
tions for which allopurinol is specially indicated, either
alone or in combination with uricosuric therapy. They in-
clude severe tophaceous gout, gout which is not controlled
by uricosuric treatment, intolerance to uricosuric drugs, gout
with a high level of urinary uric acid, uric acid kidney
stones, gout with advanced renal failure, and acute uric acid
nephropathy.1

Toxic effects are infrequent. The theoretical risk of the
formation of xanthine stones has not so far proved to be a
practical problem, owing largely, no doubt, to the decrease
in total excretion of purine produced by allopurinol and to
the rapid renal clearance of the oxypurine precursors of uric
acid. This complication has been almost completely confined
to a few patients with a deficiency of the enzyme hypo-
xanthine guanine phosphoribosyl transferase (PRT). But
attacks of acute gout, sometimes severe, can occur during
the weeks or months after treatment is begun, though they
eventually cease. Acute gout also occurs during the early
stages of uricosuric treatment and is probably related to the
falling level of uric acid, with temporary fluctuation in
equilibrium between its tissue fluid concentration and cry-
stals of urate. Early reports suggesting the possibility of
abnormalities in iron storage have not been confirmed by
subsequent clinical and laboratory experience. Rashes may
occasionally be troublesome and may prevent continued use
of the drug. They are uncommon but unfortunately are apt

to affect patients with renal failure, for whom allopurinol is
particularly indicated.

Further effects of allopurinol are described in two recent
publications. I. H. Fox and colleagues2 administered the
drug to nine patients with gout or hyperuricaemia and found
a significant reduction in the erythrocyte concentration of
phosphoribosyl pyrophosphate (PRPP), a substrate for
several different enzymes which catalyze the synthesis of
ribonucleotides essential for the metabolism of purines. De-
pletion of PRPP might contribute to the decreased rate of
purine biosynthesis which is observed in patients receiving
allopurinol. In the same study it was shown that allopurinol
was converted in vitro to its own ribonucleotide in erythro-
cytes by a mechanism dependent on the presence of PRPP
and PRT, and the possibility is raised that allopurinol ribo-
nucleotide mav itself be incorporated into tissue nucleic
acids in vivo. The long-term result of such a biological pro-
cess is unknown, and it should perhaps be emphasized that
in-vivo incorporation of this sort has not actually been
shown to occur.

In consequence of the identification of hypoxanthine and
xanthine crystals in muscle tissue from patients with xan-
thinuria (in which the patient has a congenital deficiency of
xanthine oxidase) R. W. E. Watts and colleagues proceeded
to examine muscle biopsies from patients with gout who were
being treated with allopurinol.3 The muscles were found to
contain crystals of hypoxanthine, xanthine, and oxipurinol
(a metabolite of allonurinol), as identified by a number of
different techniques. In contrast, muscles from patients with
untreated gout or from patients who had received only pro-
benecid contained either no crystals or crystals of anhydrous
uric acid, uric acid dihydrate, or sodium urate monohydrate.
None of the patients had any symmtoms or signs of muscle
disease, and the actual numbers of crystals found in muscle
were considerably smaller than had previously been seen in
patients with xanthinuria.

Allopurinol is a powerful inhibitor of the enzyme xanthine
oxidase. It was first used in the treatment of leukaemia to
suppress the oxidation of the drug 6-mercamtopurine to its
therapeutically inert metabolite 6-thiouric acid. Allopurinol
also inhibits the oxidation of the oxypurines hypoxanthine
and xanthine to uric acid, and thereby lowers the concentra-
tion of uric acid in the plasma and urine. But the influence
of allopurinol on purine metabolism goes beyond the inhibi-
tion of xanthine oxidase. It also suppresses the biosynthesis
of purines,45 an effect apparently dependent on the presence
of PRT, since in patients with a congenital deficiency of this
enzyme (including the Lesch-Nyhan syndrome) allopurinol
does not produce a fall in the total urinary purine.6

In the years which have now passed since its intro-
duction allopurinol has proved to be a safe and satisfactory
means of lowering the plasma level of uric acid, and its
continued use for this purpose is in no way precluded by the
investigations mentioned above. Nevertheless they sound a
warning against indiscriminate use of the drug, for much
remains to be learnt about its many long-term pharmacologi-
cal properties.
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