The effect of disulfiram on the urinary
excretion of catecholamine metabolites
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Summary

The urinary excretion of vanillylmandelic acid
(VMA), homovanillic acid (HVA) and total meta-
nephrines (TMNs) was studied in a group of White
male alcoholic patients under three experimental
conditions — on admission and prior to treatment,
after 7 days of administration of a placebo, and after
9 days of administration of disulfiram 400 mg/d.
Disulfiram caused a significant decrease in VMA
levels compared with the pretreatment (P<0,01) and
placebo (P<0,05) levels. The output of HVA and
TMNs was unchanged. It is suggested that disulfi-
ram may produce false-negative results in cases of
suspected phaeochromocytoma if VMA levels only
are assayed. TMNs would appear to be the mea-
surement of choice in such a situation.
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Disulfiram inhibits aldehyde dehydrogenase;' it is this mecha-
nism which accounts for the alcohol-disulfiram reaction and
forms the basis for its use in the treatment of alcoholism. In
addition, disulfiram inhibits dopamine--hydroxylase (DBH)
through a copper-chelating action.? Since DBH catalyses the
conversion of dopamine to noradrenaline, we decided to investi-
gate the urinary excretion of catecholamine metabolites in a
group of recently admitted alcoholic patients before and after the
administration of disulfiram.

Patients and methods

Ten White male alcoholics aged between 22 and 52 years
(median age 33,5 years) were studied. They had been admitted to
the William Slater Hospital, Cape Town, and had all given
informed consent. The project was approved by the Ethical
Review Committee of the Faculty of Medicine, University of
Cape Town. None of the patients showed clinical evidence of
alcohol withdrawal and there were no obvious physical abnor-
malities on examination.

Twenty-four hour urine specimens were collected in contain-
ers containing 10 ml of concentrated hydrochloric acid on the
following three occasions: (7) on admission to hospital and before
treatment (pretreatment phase); (i7) after 7 days of placebo
administration (placebo phase); and (i77) after 9 days of treatment
with disulfirami (400 mg/d) (disulfiram phase).

The samples from each subject were assayed in the same batch
for vanillylmandelic acid (VMA) by the method of Pisanoez al.,’
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TABLE I. URINARY VMA, HVA AND TMN EXCRETION

(VMA (emol/mol creatinine)

HVA (zmol/mmol creatinine)

TMNs* (¢mol/mmol creatinine)

Patient Pretreat- Pretreat-
No. ment Placebo Disulfiram ment
1 1,57 1,31 0,57 1,23
2 1,77 1,28 0,52 1,72
3 1,46 1,64 1,04 2,05
4 1,68 1,58 0,63 3,73
5 2,08 1,66 0,32 4,50
6 1,12 0,36 0,00 2,30
7 1,89 1,42 0,16 5,50
8 1,08 1,20 0,69 4,60
9 2,12 1,68 1,14 2,38
10 1,94 1,34 0,53 5,00

= e —

Significance: disulfiram v. pretreat-
ment — P < 0,01;
disulfiram v. placebo — P < 0,05

* This represents metanephrine and normetanephrine.

— e

Pretreat-

Placebo Disulfiram ment Placebo Disulfiram
1,16 1,19 0,09 0,22 0,11
1,92 0,19 0,04 0,19 0,05
2,18 3,21 0,33 0,24 0,26
3,47 5,02 0,16 0,13 0,11
3,75 5,35 0,14 0,14 0,20
1,07 3,62 0,13 0,20 0,27
2,60 2,10
8,40 6,90

13,70 8,10
3,00 3,50

NS NS

homovanillic acid (HVA) by the specific colorimetric method
described by Barron and Peak,* and total metanephrines (TMNs)
by the method of Pisano.’ This latter assay was performed on 6
patients.

Results of the assays were expressed in micromoles per milli-
mole of creatinine. Non-parametric statistics were applied in the
form of Friedman’s two-way analysis of variance.

Results

There were no significant differences in the HVA or TMN levels
(Table I) under the three experimental conditions. However,
there was a significant decrease in VMA excretion after the
disulfiram phase when compared with the pretreatment phase
(P<0,01) and with the placebo phase (P<0,05) (Table I).

Discussion

This study on male alcoholic patients has shown that the admin-
istration of disulfiram (400 mg/d) for 9 days significantly
depressed urinary excretion of VMA. This finding is in agree-
ment with studies on normal volunteers®” and it probably
reflects the reduced oxidative catabolism of the aldehyde meta-
bolites of noradrenaline and adrenaline to VMA on account of
aldehyde dehydrogenase (ADH) inhibition.

The unchanged urinary HVA excretion after disulfiram is not
consistent with either of two previous studies on the effects of
disulfiram. One of these” showed a significant rise in urinary
HVA, while in the other® there was found to be a reduction in
cerebrospinal fluid HVA. The unchanged HVA excretion in our
subjects may possibly represent the net effect of increased
dopamine concentrations (low DBH activity) and reduced oxida-
tive catabolism (low ADH activity).

Urinary TMN levels were also unaffected by disulfiram
administration in our patients. This observation is difficult to
explain, especially as one would have expected low concentra-

tions of noradrenaline and adrenaline as a result of DBH inhibi-
tion. It must be emphasized, however, that the specific effect of
disulfiram on noradrenaline 7z vivo is still not established with
certainty. Studies in which noradrenaline concentrations have
been measured in human subjects after disulfiram administra-
tion have produced conflicting results.”®

The most striking conclusion of this study is the marked
reduction in urinary VMA excretion after disulfiram treatment,
with no change in urinary TMNs. If VMA estimation were to be
used as the sole measurement in the laboratory diagnosis of
phaeochromocytoma, disulfiram might produce false-negative
results. From our data, however, it would appear that TMN
assay is probably the screening test of choice in disulfiram-
treated patients with suspected phaeochromocytoma. Further-
more, there would be no need to discontinue the drug prior to
investigation. In any case, determination of TMN levels has
been reported to be a more reliable indicator of a phaeochromo-
cytoma than VMA.!°
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