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Numerous works have been devoted to investigating the properties of monoaminoxidase. Recently, there has
been intensive study done on substances which can inhibit the activity of this enzyme through their ability to ele-
vate the level of serotonin, adrenalin, and noradrenalin in the organism. Study of the monoaminoxidase inhibitors
led to the discovery of new medicinal agents for the treatment of hypertension, cardiac and neuropsychic diseases.

The properties of monoaminoxidase and the monoaminoxidase inhibitors have been investigated chiefly in en-
zymatic material of animal origin. The data in the literature on bacterial monoaminoxidase are scarce [4), and
there is no description in the literature of the monoaminoxidase of mycobacteria.

We attempted to elucidate whether or not a monoaminoxidase is present in the mycobacteria, and what its
properties might be.

As a representitive of the mycobacteria, we used the acid-fast saprophyte, Bs (Mycobacterium n. spec.). For
the enzymatic preparation, we employed an acetone treated powder of the bacteria, obtained according to the
method described earlier [1, 2]. Tyramine served as the substrate for deamination. The monoaminoxidase activity
was determined from the amount of ammonia produced as a result of the enzymatic process.

We studied the relationship of monoaminoxidase activity to the pH of the medium, the concentration of the
substrate, and the concentration of the enzymatic material. We also investigated the kinetics of the enzymatic
process, and the effect of temperature and certain inhibitors on the monoaminoxidase activity.

EXPERIMENTAL METHOD

Determination of Monoaminoxidase Activity. In the central chamber of glass Conway dishes, we placed 2 ml
of 0.01-0.015 N I-ESO,:. In the outer chamber of the control dishes, we introduced 1.5 m1 of an acetone preparation
of the B bacteria, prepared in a 1/15 M phosphate buffer with a pH of 8.04 (the suspension of the preparation was
calculated to provide 160 mg of the acetone preparation in each Conway dish), 1.5 m1 of buffer solution, 1 ml of
distilled water, and 2 drops of a 50% alcohol solution of phenol as an antiseptic. In the outer chambers of the dishes
containing the experimental subjects, we placed 1.5 ml of the By bacteria acetone preparation suspension, 1.5 m1 of
buffer solution, 1 ml of 0.02 N tyramine solution, and 2 drops of phenol solution. The dishes were closed and placed
in an incubator at 37° for 20-24 h, After cooling to room temperature, 4 m1 of a saturated potash solution were placed
in the outer chambers, and the dishes were again placed in an incubator at 37°; after 4 h, the contents of the central
chambers were titered with 0.01-0.015 N NaOH respectively, in the presence of a mixed indicator. The amount of
acid used to neutralize the ammonia liberated as a result of the enzymatic process served as the measure of mono-
aminoxidase activity, In all cases, we also ascertained the activity of a boiled suspension of the bacterial acetone
preparation. The latter did not possess any enzymatic activity.

Determination of the Effect of Various Preparations on the Monoaminoxidase Activity. In the outer chambers
- of Conway dishes, we placed 1.5 ml of the Bg bacteria acetone preparation suspension and 1.5 ml of the substance be-
ing studied, prepared in a buffer solution; the mixture was carefully mixed, the dishes covered, and maintained for 6
h in an incubator at 37°. In calculating the concentration of the studied subject, attention was paid to the dilution
that occurred following the addition of the By bacterial acetone preparation suspension. Dishes containing buffer so-
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lution instead of the experimental substance were also placed in the
incubator for 6 h: they served in determining the original monoamino-

16

s xidase activity of the By bacteria acetone preparation.

;:3 After the 6-hour preliminary incubation, 1 ml of a tyramine
iz solution was placed in the outer chambers of the Conway dishes, and
ﬁ(’} in the control dishes — 1 ml of distilled water; in the central cham-
0"5, : bers — 2 ml of 0.01 or 0.015 N H,SO,. The monoaminoxidase activ-
g8 ity was determined according to the described method.

a7

A The amount of the enzymatic preparation corresponding to the
gsr activity obtained in the control was taken as 100%. From the curve

Activity (in m1 of 0.01 N H,SQy)

g; I depicted in Fig. 2, we determined the amount of enzymatic prepara-
O.Zt tion that corresponded to the activity obtained in the presence of the
art inhibitor and in the control. The initial figure was divided by two

et and the quotient was multiplied by 100. The obtained figure was
§ & 7 8 g nmw oy 2 . :
. oo then subtracted from 100. The difference was expressed in percents
Fig. 1. Dependence of the monoaminoxidase  gopreqsion of monoaminoxidase in the presence of the inhibitor.
activity on the pH of the medium (acetone
preparation of By bacteria and tyramine).

The calculation can be done according to the formula:

X =100 - a " 100/b,
where X — depression in percents; a — the amount of enzymatic preparation corresponding to the activity in the tests
with inhibitor, and b — the amount of enzymatic preparation cotresponding to the activity in the control.

EXPERIMENTAL RESULTS
Properties of the Monoaminoxidase. The acetone preparation obtained from the acid-fast saprophyte, Bs, pos-
sesses significant monoaminoxidase activity, which depended on the pH of the medium. Maximum activity of the
enzyme was observed at pH of 8.0-10.0; lowering the pH to 6 or raising it to 12 decreased the monoaminoxidase ac~
tivity by a factor of approximately 2 (Fig. 1).

Studying the dependency of the enzymatic activity on the concentration of the substrate showed that with an
increase (up to a certain limit) in the amount of substrate used in the experiment, the monoaminoxidase activity
rose, but the percent of amine entering into the reaction simultaneously dropped (Table 1).

The monoaminoxidase activity of the suspension of B; bacteria acetone preparation changed, depending on the
concentration of the enzymatic material. Maximum activity was obtained with a concentration of the acetone treated
powder of 40-50 rng/ml; in this case, the maximum amount of substrate entered into the reaction (Fig. 2).

Studying the kinetics of the reaction showed that, at 37°, under optimal conditions of, the pH, concentration of
the substrate, and concentration of the bacterial acetone preparation, the enzymatic process reaches its equilibrium
within 16-20 h.

The Bj bacieria acetone preparation suspension completely lost its monoaminoxidase activity after heating in
a water bath at 65° for 5 min. Heating the suspension at 55° for 5 min partially inactivated the enzyme (by 55%);
5 min heating at 50° did not alter the activity of the enzyme (Fig. 3).

The Effect of Certain Preparations on the Activity of Monoaminoxidase. In order to characterize the microbial
enzyme, we studied the action of certain preparations on the B; bacteria acetone treated powder suspension, which,
according to the data in the literature [3, 5, 6], depress monocaminoxidase activity.

It was established thart the investigated compounds depress the monoaminoxidase activity of the By bacteria to
a varying degree 3 -phenylisopropylhydrazine suppresses the activity of the Bg bacteria monoaminoxidase markedly
more intensely than does ipraside (1-isonicotinoyl-2-isopropylhydrazine). An analogous picture was also observed in
relation to the monoaminoxidase of animal tissues. This fact permits concluding that the monoaminoxidase of the Bs
bacteria is similar in its properties to the monoaminoxidases of animal origin.

The effect of monocaminoxidase inhibitors on the monoaminoxidase activity of the acid-fast saprophyte, Bg,
depends not only on the nature of the inhibitor, but also on the duration of contact of the B; bacteria acetone treated
powder suspension with the solution of the test substance. With an increase in the contact time (from 2 to 4-6 h), the
effect of the monoaminoxidase inhibitors becomes more intense (Table 2).
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Activity (in ml of 0.01 N H,80,)

TABLE 1. Dependence of Monoaminoxidase Activity on
the Concentration of the Substrate

Argczuntt of Activity (in] Activity (in
substrate in 1of 0.01 /1 N
the test (in ﬁsglution ;);110 ZTN ace- D'eao;n ination
moles) of HpSO,) | tone;trcated|(in %)
0,5.107° 0,39 0,42 78
1.107° 0,79 0,84 79
92.107° 1,42 1,51 7
3.107° 1,45 1,54 48
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Fig. 2. ' Fig. 3.

Fig. 2. Dependence of monoaminoxidase activity on the amount of enzymatic material.

Fig. 3. The effect of temperature on the monoaminoxidase activity of the Bs bacteria
acetone preparation (duration of heating — 5 min).

TABLE 2. Depression of Monoaminoxidase Activity of
the Mycobacteria B under the Influence of Various

SUMMARY

Acetone preparation of mycobacteria B; possesses a

monoaminoxidase activity (substrate — thyamine). The
greatest activity of the enzyme is manifested when the pH
of the medium is 8-10. At 37°C and the optimal pH of the

enzyme and inhibitor of mediurn, of the substrate concentration, and of the acetone

B; mycobacteria preparation the enzymatic process becomes

balanced in 16-20 h. Monoaminoxidase of Bg bacteria is a

Preparations
- ; a
e Reianee Aoy
{Concentra- (in %) with a duratiog
Preparation | tion of the of contact between the
preparation
2h 4h 6h
-phenvliso- 1:1 000 100 100 | 100
B-phenyllsor 1\ 15 d000 | 100 | 100 | 100
propylhydrazine | 1:100000 | 32 | 46 | 55
1:1 000 000 0 20
p 1:1000 49 52
Ipraside 1:10000 | 32 42
1:100 000 0 0
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properties.

thermolabile enzyme: suspension of the acetone bacterial
preparation completely loses the monoaminoxidase activity
following heating for 5 min at 65°C. B-phenylisopropyl-
hydrazine and ipraside (1-isonicotinoyl-E-isopropylhydrazine)
depress the monoaminoxidase activity of mycobacteria Bg;

B -phenylisopropylhydrazine is a stronger enzyme inhibitor
than ipraside. Monoaminoxidase of mycobacteria Bg is sim-
ilar to the monoamincxidase of the animal origin by its



S W W N

N -l

LITERATURE CITED
. N. Pershin and V. V. Nesvad'ba, Biokhimiya, 1955, No. 3, p. 296.
. N. Pershin and V., V. Nesvad'ba, Antibiotiki, 1958, No. 5, p. 63.
. L. Bartlet, Brit. J. Pharmacol., 1960, v. 15, p. 140.
F. Gale, Biochem. J., 1942, v. 36, p. 64.
. Horita, J. Pharmacol. exp. Ther., 1958, v. 122, p. 176.
. Kobayashi and R. W. Schayer, Arch. Biochem., 1955, v, 58, p. 181.

All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian journal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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