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In recent decades., there has been increased interest in the molecular aspects
of changes in the structure and expression of genes in the pathogenesis of the
development of the tumor process. There is a point of view that in the
development of the tumor process and a number of other diseases of the aging
process, a significant role is played by the damaging effect of free radicals (FR) —
highly reactive particles with unpaired electrons [8], in particular reactive oxygen
species (ROS), such as hydrogen peroxide H,O,. Hydrogen peroxide is formed in
the cell as a product of a number of enzymatic reactions, for example in the
oxidation of B-D-glucose to glucono — 1,5-lactone, catalyzed by glucose oxidase.

Although ROS play an essential role in cell metabolism, in particular, as
mediators of intracellular signaling, inducers of the immune system and repair
processes, initiators of apoptosis, etc. [3], an increase in their intracellular level
often leads to the so-called oxidative stress [6], that is destructive effects on the
cell. The result of this destructive effect of ROS is, in particular, damage to
nucleic acids, peroxidation of polyunsaturated fatty acids of lipids (LPO),
oxidation of amino acids and cofactors of a number of enzymes, etc. [7]. Under
physiological conditions, the elimination of ROS from the cell is carried out
enzymatically, in which antioxidant enzymes (superoxide dismutase, catalase,
peroxiredoxins) and through low molecular weight antioxidants (A, E, C,
glutathione, uric acid, flavonoids, carotenoids, sulfur-containing compounds,
etc.) are involved [4].
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It is important to note that in the brain, the main source of free radicals is
hydrogen peroxide, produced in deamination reactions catalyzed by monoamine
oxidase (MAO). It is known that MAQ is the main enzyme that controls the
concentrations of biologically active amines — neurotransmitters through their
deamination, and the reaction by-products are toxic aldehyde and ammonia. Since
low concentrations of biogenic amines in the blood are considered as one of the
possible mechanisms for the occurrence and development of neuropsychiatric
diseases, increased MAOQO activity not only contributes to a decrease in the
concentration of biogenic amines, but also to an increase in the concentration of
hydrogen peroxide and an increase in destructive oxidative processes.

Taking into account the fact that modern antidepressant drugs and
peroxidation inhibitors are not always quite effective and are not without side
effects, it seems justified to search for new compounds that simultaneously
exhibit both of these biological effects.

PHENOLIC COMPOUNDS FUNCTIONALIZED WITH AMINE
(1,2) AND CARBOXYL (3-5) FUNCTIONS [1]
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4-(1-(aminomethyl)cyclopentyl)benzene-1,2-diol hydrobromide (1)
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4-(1-amino-2-methylpropan-2-yl)benzene-1,2-diol (2)
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4-(4-(aminomethyljtetrahydro-2H-pyran-4-yl)benzene-1,2-diol hydrobromide (3)
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4-(4-hydroxyphenyl)tetrahydro-2 H-pyran-4-carboxylic acid (5)

Materials and methods. The research was carried out on outbred white male
rats weighing 180-220g, kept on a normal diet. The test compounds were
dissolved in 1 ml of DMSO and administered intraperitoneally to experimental
animals at a dose of 0,2 mg/kg per rat, and control animals were administered 1
ml of DMSO.

Euthanasia of animals was carried out under Nembutal anesthesia
administered intraperitoneally at a dose of 40 mg/kg. At the final stage, the
sacrificed animals were cremated. The work is carried out in accordance with the
European Council Directive (2010163IEU) on the care and use of experimental
animals.

After autopsy, the brain and liver were isolated and washed with saline. The
solution was cleared of blood vessels and homogenized in Tris-HCI buffer (pH-
7.,4). The level of lipid peroxides was determined in a non-enzymatic (ascorbate-
dependent) peroxidation system based on the yield of the final product —
malondialdehyde (MDA), which forms a complex compound with thiobarbituric
acid in the form of a pink chromogen, the color intensity of which was recorded
spectrophotometrically (at a wavelength of 535 nm) and corresponded to the
amount of peroxide formed [2].

The antioxidant activity (AOA) of the tested compounds was judged by the
percentage changes in the amount of MDA in the experimental samples compared
with the control samples per 1 g of a predetermined amount of protein.

The effect of anti-MAO on the activity of phenolic compounds was also
studied.

The source of MAO was 50% bovine brain homogenate, which was obtained
by homogenizing the brain in a glass homogenizer with an equal (by weight)
volume of 2,5% Arcopal solution [5]. The activity of MAO in the resulting
homogenate was determined. The test samples contained 0,2 ml of homogenate,
0,18 ml of a solution of the test compound and 0,18 ml of a substrate solution.
The sample volume was adjusted to 1,8 ml with 0,1 M Na-K phosphate buffer to
pH-7,4. Serotonin (5-OT) creatinine sulfate monohydrate was used as a substrate,
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which was added to the samples after a 30-minute preincubation of the enzyme
with the test substance at room temperature 18-25°C. Oxygen saturation was
carried out for 5 min. at 37°C. The reaction was stopped by adding 0,2 ml of 50%
trichloroacetic acid. The protein precipitate was separated by centrifugation at
3000 rpm. In the protein-free sedimentary liquid, the ammonia content was
determined by isometric distillation for 24 hours, followed by non-sterilization
and photometry using an FEK 56-2 photometer-nephelometer (at a wavelength
of 450 nm). MAO activity is expressed as a % ratio to the control (indopan).
Each compound was tested in 3 experiments. The results obtained were processed
statically using the Grafpad-Instat method.

Results. 5 compounds were studied for antioxidant and anti-MAO activity.

Table 1

The influence of new compounds on the MDA content (mg/kg protein) in the
brain of white rats in in vitro experiments

Ne Control Experience % %
ma/kg ma/kg Experience from Difference
(n=10) (n=10) control from control
1. 12.5+0,9 1.60+0,2 13,28 86,72
2. 12.5+0,9 2,12+0,4 17,59 82,41
3. 12.5+0,9 1,99+0,3 16,51 83,49
4. 12.5+0,9 1,79+0,3 14,85 85,15
5. 12.5+0,9 1,41+0,2 11,70 88,3
Table 2

Effect of the studied compounds on the MDA content (mg/kg) in the liver of
white rats in in vitro experiments

Ne Control Experience % %
ma/kg ma/kg Experience difference
(n=10) (n=10) from control from control

1. 12.5+0,9 2,18+0,4 18,09 81,09

2. 12.5+0,9 3,21+0,4 26,64 73,38

3. 12.5+0,9 2,560,3 21,24 78,76

4. 12.5+0,9 2,24+0,3 18,59 81,41

5. 12.5+0,9 2,5+0,3 17,01 82,99

The results of the study showed that the studied compounds 1-5 exhibit
high antioxidant activity, which reduces the intensity of oxidative processes in
the body (Table 1.2).
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According to the studies conducted, it can be concluded that the
compounds have antioxidant activity on the process of free radical oxidation of
lipids in the brain and liver of white rats. According to the data obtained, it can
be assumed that this group of compounds is promising in terms of searching for
new antioxidant compounds.

Table 3

The effect of studied compounds on the deamination of serotonin (5-OT) by
bovine brain MAO in vitro.

Compounds Inhibition Inhibition P
MAO activity MAO activity
0.,5 pmol/ml 1.0 pmol/ml
1 32+4,0 68+,3,8 <0,05
2 5043.8 84452 <0,05
3 36+3,2 78+4,6 <0,05
4 25* 48432 <0,05
5 22* 48432 <0,05
indopan 54+5,8 86+6,0

* reliability not calculated due to low activity of compounds

The intensity of serotonin deamination in control samples was accepted
as 100%

Indopan [9] (a reversible inhibitor of monoamine oxidase) was used as a
control, exhibiting a pronounced anti-MAQO effect at concentrations of 0,5 and 1,0
pmol/ml. It significantly inhibited the deamination of serotonin creatinine sulfate
monohydrate (5-OT), making it suitable for comparison with our compounds.
Based on the fact that the compounds at 1,0 pmol/ml showed the highest activity
(84%), further studies were conducted at 0,5 pmol/ml, where the activity was
50%. The data obtained demonstrated that the activity of the tested compound at
0,5 pmol/ml was nearly identical to the control. The remaining compounds
exhibited varying degrees of anti-MAO activity at concentrations of 0,5 and 1,0
pmol/ml.

As shown in the table, the effect of five compounds on the activity of
monoamine oxidase (MAO) in bovine brain was studied in vitro. The results
demonstrated that the tested compounds exhibited weak (derivative 4), moderate
(derivatives 1, 3, and 5), and, in the case of cyclopentane derivative 2,
pronounced anti-MAO properties, inhibiting serotonin deamination by 84%.

Thus, the data suggest that 2-(1-ethylcyclopentyl)-cyclohexa-1,3-
hydrobromide with ethane has a dual pharmacological effect and can be
considered both as a potential MAO inhibitor for the treatment of depression and
as a potential inhibitor of peroxide oxidation.
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The effect of carboxy- and amino-substituted phenolic compounds on the
activity of monoamine oxidase (MAO) in bovine brain and on oxidative
processes in the brain and liver of rats was studiedin vitro. It has been
established that some of the studied compounds exhibit certain anti-MAO and
antioxidant properties. An attempt was made to compare the biological
properties of the compounds with the activity of known drugs. In the series of
aminosubstituted derivatives, 4-(1-amino-2-methylpropan-2-yl) benzene-1,2-
diol displaed high antimonoamine oxidase and antioxidant activity.

U.U. Gphgnpuiy, .0 Ujuybtpyul, L.U. MTugninjul,
O.U. Zntuwmiyw, U.9,. Punpuuwupui, £.2. Vuynjul,
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ZujuuUnunwdhtiopuhnuqujhtt b hwjwopuhnutnuyjhta
huwnljmpniutitph nuunidftwuhpnudp wdhtught b uppnpupy
hudptph dEunjuyhtt Thwgnipniuubpnid

Zknwgnuyty E unp uhtptqus hkpuwppnudhnutph wjnhynipniup
Untinwlhtiopuhnuqu (UUO) dbpdktnh b hwljwopuhnutinubph tljuwn-
dwdp wntubwnh nintnh b yupgh Ypw in vitro thnpdbpnid: Zwunungby k,
nn npng hbinnwgnuynn dhwgnipjniutpn® hhgponppndhn, hhnpnpuhbbkuh,
3,4-nhhhnpnpuhghlnyttnhh wswugyuutpp gnigupkpnid G npnpwljh
hujuUUO b hwljwopuhnutn wjnhynipnit: @npd k wpgt] hwdbdw-
nbnt hugnipjniubph jbtuwpwtmjut wnhynipiniup hwynuh dhw-
gnipniuttph hujuUUO b hwljwopuhnutuwn wlnhympiniuubph htwn:
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AHTHMOHOAMMHOKCH/IA3HbIC 1 AHTHOKCUAAHTHBIE CBOMCTBA
(peHOIBHBIX COeUHEHN I, PYHKIUOHAIUIUPOBAHHBIX
AMHMHHBIMH U KaPOOKCU/IbHBIMH IPyNIIIaMH

NzydeHo BnusiHHE KapOOKCH M aMHHO3aMEIICHHBIX (PEHOJBHBIX COCIUHE-
HUM Ha aKTUBHOCTh MOHOAMHHOKcHIa3bl (MAQO) B MO3Ty KPYITHOTO POTaTOro
CKOTa ¥ Ha OKHMCJIMTEIBHBIE MTPOIECCHI B MO3TY M TIEYEHH KpBIC in Vitro. Yera-
HOBJICHO, YTO HEKOTOPHIC M3 M3YUCHHBIX COCIUHEHUU MPOSBIIAIOT ONMpEAciicH-
Hble aHTUMAOQO ¥ aHTHOKCHUIAHTHBIE CBOMCTBA. bpIIa MpeAnmpuHsTa MONBITKA
CPaBHHUTh OHOJIOTMUECKHE CBOMCTBA COCAMHCHUN C aKTHMBHOCTBHIO HM3BECTHBIX
mpenapaToB. B psay aMHHO3aMEIIEHHBIX MPOM3BOAHBIX 4-(1-aMHUHO-2-MeTHII-
nporman-2-uin)oen3on-1,2-1uon obianaer BHICOKOH aHTHMOHOAMHWHOKCH/Ia3HOM
Y aHTHOKCHUAAHTHOU aKTHBHOCTHIO.
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