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diamine oxidase activity,’® while thiamine is also a weak inhibitor of these enzymes, in vitro. It has
been proposed that in vive thiamine inhibits both of these enzymes.!%: ¥ Thus, there is both precedent
for the theory presented and a wider scope for a mechanism which would delay the catabolism of
neurohumors such as acetylcholine, histamine, serotonin, and the catecholamines.
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Inhibition of dopamine 3-oxidase by imipramine

(Received 11 May 1961)

PrReEviousLY we have reported that phenylethylamines and phenylpropylamines inhibit the con-
version 7n vitro of dopamine to norepinephrine by dopamine g oxidase. The conversion of dopamine
to norepinephrine may be the rate-limiting step in the biosynthesis of norepinephrine and, con-
sequently, inhibitors of dopamine hydroxylation may be important therapeutic agents in lowering
norepinephrine levels or increasing dopamine levels i vivo. The present report shows that imipramine
(N-(y-dimethylaminopropyl-iminodibenzyl), a known anti-depressant agent, inhibits the conversion
in vitro of dopamine to norepinephrine.

The enzyme dopamine B-oxidase was prepared by the method of E. Y. Levine er al.,! and the
incubation was carried out by the procedure described in the previous paper.? At the end of the period
of incubation, the solution was analyzed for the enzymically formed norepinephrine by two different
experimental procedures. In the first procedure, dopamine-C' was used as a substrate, and after
acetylation of the amines the enzymically formed norepinephrine-C" was separated from dopamine-
C14 by paper chromatography.® The amount of dopamine-C** which disappeared from the incubation
mixture, as well as the amount of norepinephrine-C** formed in the incubation mixture, was cal-
culated from the radioactivity of each of these compounds. In the second series, non-radioactive
dopamine was used as a substrate and the enzymatically formed norepinephrine was determined by a
modification of the fluoremetric method of von Euler and Floding.* The degree of inhibition rate of
dopamine 8 oxidase was determined in both procedures by comparing the amount of norepinephrine
formed in an incubation mixture which contained only the substrate and in an incubation mixture
which contained imipramine and the substrate. Table 1 shows the effects of imipramine on the
conversion of dopamine to norepinephrine. It is evident that when the concentration of inhibitor to
substrate is 2:1 approximately 50 per cent inhibition of norepinephrine synthesis is observed.
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Since inhibition of monoamine oxidase by imipramine was shown to be negligible® there is no
basis for speculation along this line concerning its mode of action as a psychoenergizer. The present
finding that imipramine inhibits dopamine f-oxidase may suggest that its pharmacological activity
is a consequence of inhibition of norepinephrine synthesis which results in an increase of dopamine

TABLE 1. INHIBITION OF DOPAMINE TO NOREPINEPHRINE CONVERSION BY IMIPRAMINE*

Dopamine Imipramine Norepinephrine Dopamine

Expt. \ added added formed disappearing

no.t \ (p moles) (¢ moles) } (p moles) (p moles)
Lo 04 ' none 012+002 | 023 +005
1 | 0-4 2:00 0-07 + 0-02 } 0-29 -+ 0-05
2 4-00 none 1-46 4 0-08 ‘ not estimated
2 4-00 4-00 1-43 4 0-08 { not estimated
2| 400 800 100 + 0-08 } not estimated
2 1 40 1200 075 £ 006 | not estimated

* Figures represent averages of 3 experiments in each series.

t In Experiment 1, 0-02 ml of the standard enzyme solution was added to the incubation
mixture and dopamine-C'* was used as a substrate. In Experiment 2, 0-2 ml of the
standard enzyme solution was added and non-radioactive dopamine was used as a
substrate. The final volume of each incubation mixture was adjusted with 0-02 N
phosphate buffer, pH 64, to 1-3 ml.

fevels in various organs. Some preliminary studies with animals treated with imipramine have shown
that in such animals the dopamine levels in various organs were higher than in untreated control
animals, while the norepinephrine levels in the time period thus far studied were not altered signifi-
cantly. Whether imipramine is a substrate for dopamine oxidase, as has been shown for phenylethyl-
amines and phenylpropylamines,® is under investigation.
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