ACTION OF SOME HYDRAZINE AND AMINOPERHYDRO-
ACRIDINE DERIVATIVES ON OXIDATIVE DEAMINATION
OF SEROTONIN IN DIFFERENT ORGANS AND IN
ANIMALS OF DIFFERENT SPECIES
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Experiments on rats showed that 2-methyl-2-benzoylbenzhydrazide, N,N-dimethyl-o-(P-
chlorophenoxy)-fS-alanine 2~isopropylhydrazide, and imidazole~4(5)~carboxylic acid 2~
isopropylhydrazide inhibit the oxidation of seritonin by liver homogenates to a greater
degree than its oxidation by brain homogenates. B-Phenylaminopropionic acid hydrazide,
10~amino- g -perhydroacridine, 10-isopropylamino-a-perhydroacridine, and 10-isopropyl-
amino-p-perhydroacridine inhibit oxidative deamination of serotonin in liver homogenates
only and have no action on this process in brain homogenates. Experiments on rats and
mice showed that 10-amino-o-perhydroacridine and imidazole-4(5)~-carboxylic acid 2-iso-
propylhydrazide definitely blocked the oxidation of serotonin in rat brain homogenates but
did not affect this process in mouse brain homogenates. The compound 2-methyl-2-
oylbenzhydrazide mainly inhibits serotonin oxidation in rat brain homogenates, while 4,6-
diphenylpyrimidine-2~carboxylic acid 2-isopropylhydrazide and Nialamide, on the other
hand, block the inactivation of serotonin in mouse brain homogenates to a greater degree.

The most promising compounds for future clinical use as antidepressants are the monoamine oxidase
(MAO) inhibitors, which act selectively on the brain enzyme and to a lesser degree on liver MAO [4, 6]. In
the search for MAO inhibitors, comparison of the action of substances on the liver and brain MAO of ani-
mals of different species is thus of great interest.

For these reasons, in the irivestigation described below the effect of hydrazine and aminoperhydro-
acridine derivatives on the breakdown of serotonin by rat liver and brain homogenates was compared.

In view of reports in the literature that human MAO and MAO of certain species of experimental
animals are equally sensitive to blocking agents [1, 2], it was decided to study whether selected inhibitors
exhibit species differences in their action on the enzyme,

EXPERIMENTAL

Experiments were carried out on albino rats weighing from 150 to 200 g and albino mice weighing
from 19 to 25 g of both sexes, The compounds were injected as aqueous solutions (insoluble compounds
were first suspended in 0,1% starch solution), The substances were given in doses of 0.14 LDy, for mice.
The animals were killed by decapitation 2 and 18 h after administration of the compounds. The organs
were homogenized in the cold in twice their volume of 0.2 M phosphate buffer, pH 7.4. MAO activity was
judged from the quantity of serotonin (4 umoles/ml) broken down during incubation with tissue homogenates
[3]. Additional extraction of the serotonin by Ozaki's method [5] was carried out in the experiments in
vitro. The degree of inhibition of serotonin oxidation (in percent) was expressed as the difference between
the quantity of amine destroyed by organ homogenates of the control and experimental animals.
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EXPERIMENTAL RESULTS AND DISCUSSION

The compounds differed in their action on serotonin oxidation and in the different organs. For
example the compounds NG-4, SOG-3, and SOG-18,* 2 and 18 h after administration, blocked serotonin
breakdown by rat brain homogenates to a greater degree, The compounds SOG-7, MT-4, MT-5, and MT-6
inhibited serotonin inactivation by rat liver homogenates only (Table 1),

Species differences in the blocking action of some of the compounds on the enzyme also were found.
For example, compounds MT-3, SOG-18, and NG-4 clearly inhibited serotonin oxidation by rat brain ho-
mogenates but had a much smaller influence on the breakdown of serotonin by mouse brainhomogenates, The
compounds SOG-5 and Nialamide, on the other hand, inhibited serotonin oxidation by mouse brain homog-
enates to a greater degree than its oxidation by rat brain homogenates (Table 2).

To determine whether the difference between the specific action of the tested compounds on the
organs are connected with their ability to penetrate into the brain, the blocking effect of the compounds
showing the greatest organ- specificity (SOG-7 and MT-4) were compared in experiments invivo and in vitro.
In vitro, SOG-7 and MT-4 were found to inhibit serotonin breakdown by both rats liver and brain homoge-
nates to aboutthe same degree (Table 1),

The possibility thus cannot be ruled out that the absence of a blocking action of compounds SOG-7
and MT-4 in vivo on brain MAO can be attributed to their inability to penetrate into the brain.

The species-selectivity of action of MAO inhibitors in vivo may be due to differences in the sensitiv-
ity of MAO from different species of animals to the blocking agents. This hypothesis was confirmed by
further experiments. In particular, the effect of compounds MT-3 and SOG-18 on the serotonin breakdown
by rat and mouse brain homogenates was compared in experiments in vivo and in vitro, The results
showed that in vitro, just as in vivo, MT-3 and SOG-18 had a more marked inhibitory action on the inacti-
vation of serotoninby rat brain homogenates than by mouse brain homogenates (Table 2).

Recalling similar data for the sensitivity of rat MAO to blocking agents [1, 21, it can be concluded
that the compounds of the greatest practical interest are those with a marked inhibitory action on MAO in
this species of experimental animal,
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