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SESSION III-SECONDARY HYPERURICAEMIA
DISCUSSION

6-Mercaptopurine and Xanthine Oxidase Inhibitor
DR. SEEGMILLER (U.S.A.): Has Dr. Rundles found any

evidence that 6-mercaptopurine acts as a xanthine
oxidase inhibitor in the normal clinical use of this drug?
Is it possible that there could be some additive action or
synergistic action of 6-mercaptopurine and allopurinol on
xanthine oxidase to potentiate the action of allopurinol?
DR. RUNDLES: This is a very good question, but one

that has not yet been studied carefully. In the normal use
of 6-mercaptopurine, there is no depression in the SUA
level. Other disease factors would affect urate excretion.
We have not measured the oxypurine excretion during
the use of the thiopurines.
DR. ELION (U.S.A.): We might say that the inhibition

constant for 6-mercaptopurine is of the same order as
the Km for xanthine, 10-6, and that allopurinol is at least
fifteen times as potent an inhibitor of xanthine oxidase.
So that even with the two together one would not expect
that 6-mercaptopurine would have any noticeable effect.
But in addition to this, I think the very extensive con-
version of 6-mercaptopurine to thiouric acid would
answer the question that there is not much inhibition of
xanthine oxidase with 6-mercaptopurine.
DR. WArrs: I was going to ask if anyone had observed

the effect of 6-mercaptopurine on the UUA output in
normal subjects, as opposed to those with secondary
hyperuricaemia who will probably have high UUA
output and high SUA anyway. However, I think that
Dr. Elion's last comment has more or less answered that.
DR. KRAKOFF: We have looked at precisely that point,

I will not say in normal patients, but in subjects who have
neoplastic diseases, non-leukaemic, non-haematologic,
who have as nearly as can be determined normal uric
acid metabolisms. Careful studies in a number of
patients have not detected any evidence that 6-mercapto-
purine has a direct effect on either SUA or UUA.

PROF. BERGEL (U.K.): To illustrate the opposite of
what Dr. Rundles has shown, namely that allopurinol
diminishes the catabolism of mercaptopurine, we were
asked by the Royal Marsden Hospital (Dr. Garai) to
provide an antidote to an overdose of mercaptopurine
and so we thought of using xanthine oxidase. Pre-
liminary experiments have just been carried out in mice
by T. A. Connors and colleagues, giving them lethal
doses of mercaptopurine. There was no effect at all,
although the xanthine oxidase at a level sufficient to
oxidize all the 6-mercaptopurine present survived in the
mouse for several hours.
The only reason we can give for this outcome of the

preliminary experiments is that the xanthine oxidase is
such a large molecule that it does not penetrate the cell
which has, of course, had time to take up the mercapto-
purine and transform it into the nucleoside and/or

nucleotide. One will have to look elsewhere in order to
find an antidote to an overdose of mercaptopurine.
DR. KRAKOFF: I should like to ask Prof. Bergel

whether these studies were done by giving the mercapto-
purine before xanthine oxidase, or were the mice loaded
with xanthine oxidase before any mercaptopurine was
given?

PROF. BERGEL: The mercaptopurine was given first
and the xanthine oxidase was given immediately after-
wards by intravenous injection.*
DR. KRAKOFF: I should be fascinated to know what

happens if you load with xanthine oxidase and then give
mercaptopurine. *

Thiazide Diuretics
DR. A. BRECKENRIDGE (U.K.): We have recently com-

pleted a survey of hypertensive patients who have been
on thiazide diuretics for 3 years or more, and we have
shown that, of forty such patients, twelve had diabetic
glucose tolerance curves. We have also recently found
that high SUA levels are common in patients with hyper-
tension, but we have been unable to correlate these
changes in SUA with the changes in glucose tolerance.
That is to say we have not found that hyperuricaemic
patients have shown a greater tendency to become diabe-
tic while on thiazides.
DR. KERR (U.K.): I was interested to see from Dr.

Rapado's slide that when he added thiazide to patients
already on allopurinol there was not only no rise in SUA,
but there might even have been a slight fall. One would
have thought that as the thiazide interferes with renal
excretion there ought to be at least some rise. I wonder
whether he, or anybody else, had any evidence that
perhaps thiazide interferes with the excretion of allopuri-
nol and so increases its effect.
DR. RAPADO: After thiazide administration there was

an increase in SUA in all the patients already on allo-
purinol, except in some of those with chronic renal
failure. The point of my presentation was to discuss the
prevention by allopurinol of a significant thiazide-
induced hyperuricaemia. You can see that there were
significant differences between these groups and a thia-
zide-treated hypertensive group in Fig. 1 (see p. 663).
I have no personal experience with the potentiation of the
allopurinol effect after thiazide administration, but from
a clinical point of view gouty subjects with chronic renal
failure need smaller doses of allopurinol to control their
hyperuricaemia. I cannot say whether this is due to
retention of allopurinol in the blood.

*Later experiments have since been carried out, in which the
xanthine oxidase was given before the 6-mercaptopurine, again with
no protection against toxicity of 6-mercaptopurine.
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