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Physicians often deal with symptoms
that overlap with depression and anxiety
in people, when they observe abnormal
emotional behaviour [1]. This partly could
be explained that many neuropsychic dis-
eases, primarily anxiety disorders, practi-
cally do not appear in isolated form.
Anxiety is usually characterized by a
state of chronic fear, which persists in the
absence of a direct threat [2]. In fact,
signals from the environmental stress fac-
tors such as life-threatening hazards,
social stressors and reaction to injury in
the organism, firstly transmitted by the
sensory nervous system and then this
information are processed by the so-called
emotional patterns in the brain [3, 4].

Existing data demonstrate that vari-
ous medicines used for depressive dis-
orders had a number of additional
effects such as sedation [5] and mood
improvement [6]. Treatment of various
diseases that usually accompanied with
neuropsychic disorders leads to «poly-
pragmasia» — prescription of many
medicines (5 and more) at the same
time [7]. Therefore, there is a big of
interest to develop complex medicine
with broad spectrum of the pharmaco-
logical action for the treatment of
depressive disorders.

Our previous research was focused on
the anti-depressive [8], analgesic [9],
anti-inflammatory [10, 11] properties of
the complex compounds of SnCl, with
salicyloyl hydrazones of benzaldehyde
and 4-bromobenzaldehyde [8] and their
functional aspects.

The aim of our research is to deter-
mine anxiolytic and sedative activity of
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new complex compounds of SnCl, with
salicyloyl hydrazones of benzaldehyde
and 4-bromobenzaldehyde in: «Open-field
test» and «Light-dark box».

Materials and methods. Investigated
substances — complex substances of tin
tetrachloride with salicyloyl hydrazones
of benzaldehyde and 4-bromobenzalde-
hyde (C-I and C-II) (synthesized in the
laboratory at the Department of general
chemistry and polymers, Odesa I. I. Mech-
nikov National University), salicyloyl
hydrazones of benzaldehyde and 4-bromo-
benzaldehyde in comparison with refer-
ence medicine — amitriptyline and such
compounds as benzaldehyde and 4-bromo-
benzaldehyde.

Experiments were conducted on 96
sexual mature mice (weight 18-22 g) of
both sexes. The experimental animals
were obtained from the vivarium of
Odessa National Medical University,
which were kept in standard vivarium
conditions. All studies conformed to the
rules of the national «General ethical
principles of animal experiments»
(Ukraine, 2001), consistent with the pro-
visions of the «European Convention for
the protection of vertebrate animals used
for experimental and other research pur-
poses» (Strasbourg, France, 1986) [12].

The data obtained were processed by
means of statistical analysis using com-
puter software; arithmetic mean deter-
mination (M), standard error (m), Stu-
dent's t distribution (t-test) and statis-
tical significance coefficient (p-value),
analysis of variance (ANOVA) were
used for comparison of three and more
samples. The compounds were adminis-
tered orally as a water-twin emulsion in
doses calculated based on the equimolar
ratio in terms of salicylic acid residue
at a dose of 40 mg/kg. Amitriptyline
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was used as reference medicine («Doslid-
nyj zavod "GNTSLS”», TOV, Kharkiv) —
20 mg/kg equivalently to oral clinical
dose 150 mg/kg [13].

Behaviour was analysed by means of
the test «light-dark box» (LDB-test). It
was conducted during 5 min in 1h, 3 h,
5 and 24 h after the oral administration
of substances, registering the following
values: residence time in the light box
and number of peeps from black to light
box (when mouse cross the hole by the
front paws) [14].

Study of anxiety was conducted by
means of «open-field test» during the
equal time (1 h, 3 h, 5 h and 24 h).
Examination was conducted during 5
min, registering numbers of stands on
the hind paws (vertical mobility), num-
bers of peeps into holes (exploratory
activity) and numbers of crossings the
boxes (locomotor activity) [15].

Light-dark box testing (LDB-test).
Rodents prefer the dark fields to the
light ones. However, when rodents are in
the new environment, they tend to
explore the new space. These two con-
flicting emotions arouse interest in
studying the anxiety level as a symptom
[16]. Rodents generally spend more time
in the dark places of the box than in the
light one. The percentage of residence
time in the «light box» increases when
mice are under the effect of anxiolytic
drugs. Increase of numbers when mice
stand on their hind paws is an explo-
ratory trait and increase of locomotor
activity is an action of anxiolytical drug.
In a case when these characteristics
decrease but animals are mostly in the
«dark box» indicates sedative effect of
drugs [17].

Results and discussion. Thus, an hour
after the experiment start both com-
plexes were more effective comparing
not only with the control group, but also
with the reference medicine — amitripty-
line. Hence, the sharp increase of the
residence time in the «light box» has
been evaluated for complex C-II 1 h after
the LDB-test had started, i. e. by 81,6 %
accordingly to the control and by 52,8 %
for the complex C-I respectively. Three
hours after the experiment start both
complexes demonstrated lower anxiolytic

activity than reference medicine, but
they remained at an adequately high
level compared to the control.

Animals were in the «light box» and
demonstrated no high anxiety level that
indicated anxiolytic action of studied
substances. Animals preferred «dark
box» and almost did not visit the «light
box» 5 h after administration of studied
complexes. Such a reaction might be
associated with combination of effects
from the studied complexes, i. e., seda-
tion that could be observed in animals.
Absence of anxiolytic activity of refer-
ence medicine was observed in 24 h after
the experiment start that could be associ-
ated with its elimination and duration of
pharmacological activity. At the same
time both complexes demonstrated the
high anxiolytic effect, data were exceed-
ed the control values by 46,7 % and
109,6 % for C-I and C-II respectively
that probably indicated decrease of sub-
stance concentration in the organism by
elimination and action prolongation of
these complexes.

To determine whether the complexes
and functional groups that contained in
C-T and C-II demonstrate anxiolytic effect,
the anxiolytic action of benzaldehyde (BA),
4-bromobenzaldehyde (4-BrBA), salicyloyl
hydrazone of benzaldehyde (SHBA), salicy-
loyl hydrazone of 4-bromobenzaldehyde
(SHBrBA) have been tested.

The data showed the pronounced axio-
lytic action of SHBrBA that has statisti-
cally significant difference compared
with reference medicine (Tabl. 1). Thus,
1 h after the oral administration the
values exceed results from the group
that received amitriptyline by 278 %.
Next 3 h and 5 h after the SHBrBA
administration the anxiolytic effect
remained at the high level and even
after 24 h it indicates the significant
contribution into the anxiolytic effect
of the studied complexes. Unlike SHBr-
BA, SHBA demonstrated sedation in
animals after the oral administration
and data were lower by 42,2-67,8 %
according to the control. The results
obtained from the animal group with
administration of BA had no statistical
difference as to the control.

Furthermore, the exploratory activity
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Table 1

Anxiolytic activity of studied substances during the LDB-test

(residence time in the «light box», % to the control), (M £ m, n = 6)
Anxiolytic activity, % to the control

N2 | Substance

1 hour 3 hours 5 hours 24 hours
1 | Control 100,0 £ 12,1 100,0 £ 12,1 100,0 £ 12,1 100,0 £ 12,1
2 | Amitripyline 2,0+ 1,0** 279,0 £ 12,6** 150,4 = 11,4** 23,1+76,0
3 | Complex| 152,8 +5,9°° 123,9+£14,0°° | 36,6 £9,5* °° | 146,7+7,2% *°
4 | ComplexIl | 181,6 +28,5** ** | 172,56 +29,2* ** | 452+6,4-- |209,6+9,4** **
5 |BA 81,0+4,0° 40,6 £6,9- - 123,0 £ 11,2 128,0+ 8,0
6 |4-BrBA 160,7+7,0°° 16,0+ 1,3 °° | 16,0+ 1,3* ** | 268,4 £9,0** **
7 | SHBA 67,8+ 12,7 32,2£1,0%% °° 44,2 +£8,2 43,9+6,2
8 | SHBrBA 278,5+£9,7* 227,0+£9,6** |222,0+£8,8** **|229,5+9,6"* *°

Note. Here and in Tabl. 2-5: *p < 0,05 compared to the control, **p < 0,01 compared to the control, *p < 0,05

compared to the reference medicine, * *p < 0,01 compared to the reference medicine.

of mice have been investigated after the
administration of studied compounds
using the behavioral «LDB-test».

It should be emphasized that after the
experiment start the data for both com-
plexes were lower than control (Tabl. 2)
that could be related to the effect over-
lapping, i. e., sedation. Thus, in 3 h after
the administration of complexes C-I and
C-II the number of peeps into the «light
box» was drastically decreased, essen-
tially to «zero».

According to the demonstrated data
(Tabl. 2), it is obviously visible that ani-
mals spent more time in the «light box»,
hence, the number of «peeps» has been
decreased. The data obtained (Tabl. 2)
showed that C I and C-II essentially
decreasing the number of «peeps» from
the light to the dark space by animal after
their administration in 3 h and 5 h. This
behaviour indicated the significant seda-

tion and stress reduction against the
exploring of new space rather than action
of the reference medicine — amitripyline.
The animal behaviour has changed
after 24 h probably by elimination and,
respectively, by reducing concentration
of the substance in the organism. It is
possible to evaluate the increase of inter-
est to the new space in animals that
occurred in the increased numbers of
«peeps» after the administration of sub-
stance C-I. The values in animals that
received substance C-II substantially has
not changed. According to data obtained
it has showed the pronounced increase of
«peeps» during the whole experiment by
animals that received BA. The group
that received SHBA showed decrease of
«peeps» into the «light box» supported

the sedative effect.
Open-field test (OF-test). OF-test is
used both for evaluation of anxiolytic
Table 2

Anxiolytic activity of studied substances during the LDB-test
(number of «peeps» into the «light box», % to the control), (M * m, n = 6)

Anxiolytic activity, % to the control

N2 | Substance

1 hour 3 hours 5 hours 24 hours
1 | Control 100,0 £ 10,6 100,0 £ 10,6 100,0 £ 10,6 100,0 = 10,6
2 | Amitripyline 68,8 +5,1** 79,2 £ 11,0** 87,5+9,1** 108,3 £ 8,3
3 | Complex | 57,0 £15,0** * 11,4 +6,0% °° 6,8 £2*% °° 79,5+ 15,0
4 | Complex |l 52,3£1,0°%°° | 28,4+5,6** °* | 455+9,3* ** | 34,1£7,6** *°
5 | BA 220,1+20,0- 166,7 +6,0 ** 159,0+1,2 148,0+4,0-
6 | 4-BrBA 50,0+ 12,5°° 122,3 +8,2* * 87,2+4,2 42,6 £9,4*% *°
7 | SHBA 63,5+ 3,2** *° 34,9 £ 3,2** 42,1 £8,3** 54,0 £ 1,4*% **
8 | SHBrBA 185,2+42,8 61,7 £12,3** ** 72,6 +9.4 86,4 2,7
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and sedative effects among studied sub-
stances as well as their impact on loco-
motor activity in the test animals. Seda-
tion appeared in decrease of psychomo-
tor agitation and daytime activity,
decrease of mental alertness and reac-
tion rate etc. [18]. Reduction of locomo-
tor activity might indicate the stressing
in animals [19].

According to the data on Tabl. 3 it is
obviously visible that behavior of ani-
mals with administration of C-I and C-II
had no statistical difference between
both complexes and control 1 h after the
experiment start, may be due to the par-
tial admission into the systemic blood
flow. In 3 h and 5 h the significant
inhibition of locomotor activity have
been observed by amitripyline as well as
by action of complex compounds through
the increase of substance concentration
which entered the systemic circulation.
In 3 h and 5 h the significant inhibition
of locomotor activity have been observed
by amitripyline as well as by action of
complex compounds through the
increase of substance concentration
which entered the systemic circulation.
In 3 h after experiment start the loco-
motor activity has been lower than con-
trols by 80 % for both complexes, and
in 5 h it has been 8,0 % and 27,3 %
respectively for C-I and C-II comparing
with control. 24 h after administration
the animal locomotor activity increased
under action of complexes, but did not
reach the control values that indicated
prolonged action — it was by 54 % and
42 %, lower comparing with control for
the C-I and C-II respectively. It comes

to conclusion that pronounced anxio-
lytic activity of both complexes C-I and
C-IIT had the same effect as reference
medicine — amitripyline.

According to the demonstrated data
(Tabl. 3) in is visible that administra-
tion of SHBrBA, SHBA and 4-BrBA in
1 h after the oral administration increa-
sed locomotor activity at the level of
amitripyline. During next 24 h of exper-
iment the gradual reduce of locomotor
activity have been observed that indi-
cated the increase of anxiolytic action of
such substances. The most pronounced
anxiolytic effect of substances has been
observed in 5 h after administration,
but their efficacy has not been perma-
nent and in 24 h they decreased to the
control level.

This should be emphasized that BA
had pronounced anxiolytic activity right
in an hour after the experiment start and
during 5 h its efficacy has persisted
under sufficient level.

The decrease of the vertical activity
has been observed (Tabl. 4). The verti-
cal activity, i. e. the posture of animals
characterises the interest to explore
new places, to dominate in the popula-
tion and to show the aggressive beha-
viour [20].

The oral administration of C-II has
induced significant anxiolytic effect.
During the 1% hour of the experiment
the data have been lower than control by
49,4 %, the anxiolytic effect of the com-
plex has been increased next 3 h and 5 h
of the experiment.

Anxiolytic activity of C-I has been
observed on 3" h of the experiment and

Table 3
Locomotor activity of studied substances during the OF-test
(% to the control), (M =+ m, n = 6)
Locomotor activity, % to the control
N2 | Substance
1 hour 3 hours 5 hours 24 hours
1 | Control 100,0£5,2 100,0 £5,2 100,0 £ 5,2 100,0 £5,2
2 | Amitripyline 138,9+2,4 58,4 = 3,0** 50,4 £ 4,2** 66,2 + 3,4*
3 | Complex| 12,4 +10,0°° 21,6 +6,9*°° | 8,0£0,7** °* | 46,1 £4,1** *°
4 | Complex 89,7+6,3°° 22,0+6,6%* °° | 27,3£8,2** *° 58,1 +8,2**
5 | BA 67,0+4,0°" 70,0 £ 14,2 95,0+1,2°" 99,0+ 11,0
6 | 4-BrBA 156,9 £ 9,6** 77,7+ 16,8 59,4 + 2,2** 101,4 £ 25,1°
7 | SHBA 131,9+32,0 102,2+19,2°° 76,4+ 2,6 110,3+ 3,6
8 | SHBrBA 149,0 £ 9,4* 110,4+7,5°° 59,4 = 1,0** 91,7 +6,3
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Table 4

Vertical activity of the studied substances during the OF-test (% to the control),
(M £ m,n=6)

Ne | Substance Vertical activity, % to the control
1 hour 3 hours 5 hours 24 hours
1 | Control 100,0 £ 10,9 100,0 = 10,9 100,0 £ 10,9 100,0 £ 10,9
2 | Amitripyline | 263,6 = 10,3** 72,4+2.8 41,4+6,9 89,7+ 11,3
3 | Complex| 104,1+7,2°° 39,0 £ 6,3** 4,2 +1,7** 44,3 £7,2*
4 | Complex Il 50,6 +£20,3* ** 45,1 £6,0** 19,0 £ 5,6** 78,1+9,4
5 |BA 101,0x17,0°° 86,0+ 11,6 62,0+6,0 45,0 = 11,0*
6 |4-BrBA 175,0 £ 11,7*% °* 92,4+12,5 1242+ 42 111,3+9,8
7 | SHBA 257,1 £14,3** 64,3 £ 21,4* 58,6 £ 11,5 128,6 = 11,5** **
8 | SHBrBA 175,0 £ 21,7*% ** 106,3 + 8,8 68,8+ 11,3°° | 200,0 £ 12,5 ** **

Table 5

Exploratory activity of studied substances during the OF-test (% to the control),
(M *+m,n =6)

Exploratory activity, % to the control
N2 | Substance
1 hour 3 hours 5 hours 24 hours

1 | Control 100,0 £ 11,9 100,0 £ 11,9 100,0 = 11,9 100,0 £ 11,9
2 | Amitripyline | 210,5 £ 10,5** 47,4+53 78,9+10,5 78,9+4,3
3 | Complex| 87,7+56"" 21, 7£7,1* 18,9+ 6,2** ** 66,0+ 7,6
4 | Complex I 136,8 £9,1* *° 78,3 +6,7 21,7 £3,5*% ** 31,1+9,8*
5 |BA 154,0 £ 8,0** ** | 132,0+5,0°" 118,0+7,0- 114,0 = 10,0
6 | 4-BrBA 141,7+£8,3** | 131,0+12,6°° 75,0+ 8,3 92,0+9,7
7 | SHBA 96,0+£8,0°° 48,0+ 8,0 48,0 £4,0** 36,0 £ 4,0*
8 | SHBrBA 177,8 £8,3** ** [250,0 + 3,3** ** 175,01+ 8,3 111, 7+£5,0%% *°

has reached the maximum on 5% h after
administration. BA and SHBA also have
demonstrated anxiolytic activity during
3 h and 5 h of the experiment. At the
same time the data obtained with 4-BrBA
and SHBrBA had no significant differ-
ences in comparison with control.

The values of «hole activity» (Tabl. 5)
in OF-test have demonstrated correlation
with exploratory activity in LDB-test
(numbers of «peeps» from the «light
box» to the «dark box»).

The data obtained during the experi-
ment have supported sedation of com-
plexes in 3 h, 5 h and 24 h after the
experiment. The data obtained after
SHBA administration represented its role
in the sedation of complexes, in turn,

into the anxiolytic effect of the C-II.

SHBrBA administration demonstrated
pronounced anxiolytic effect. Probably
the anxiolytic activity has occurred due to
bromine atoms presence in the structure
of the complexes that also supported by
the study of our colleagues [21].

Conclusions

The study of anxiolytic activity of the
complex compounds of SnCl, with sali-
cyloyl hydrazones of benzaldehyde and
4-bromobenzaldehyde demonstrated that
after the oral administration of these
compounds the expressive neurotropic
effect had observed during the 24 h of
the experiment. The study of salicyloyl
hydrazones of 4-bromobenzaldehyde
indicated its significant contribution
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Existing data demonstrate that various medicines used for depressive disorders therapy had a number of
additional effects such as sedation and mood improvement. In fact, signals from the environmental stress
factors such as life-threatening hazards, social stressors and reaction to injury in the organism, firstly trans-
mitted by the sensory nervous system and then this information are processed by the so-called emotional
patterns in the brain. Treatment of various diseases that usually accompanied with neuropsychic disorders
leads to «polypragmasia» — prescription of many medicines (5 and more) at the same time. Therefore, there
is a big of interest to develop complex medicine with broad spectrum of the pharmacological action for the
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treatment of depressive disorders. Our previous research was focused on the anti-depressive properties
of the complex compounds of SnCl, with salicyloyl hydrazones of benzaldehyde (C-I) and 4-bromobenz-
aldehyde (C-Il) and their functional aspects.

The aim of the study is to determine anxiolytic and sedative activity of new complex compounds of
SnCl, with salicyloyl hydrazones of benzaldehyde and 4-bromobenzaldehyde in: «Open-field test» and
«Light-dark box».

Behaviour of experimental animals (mouse) was analysed by means of the test «light-dark box». It
was conducted during 5 minin 1 h, 3 h, 5 and 24 h after the oral administration of substances, registe-
ring the following values: residence time in the light box and number of peeps from black to light box.
Study of anxiety was conducted by means of «open-field test» during the equal time (1 h, 3 h, 5 hand
24 h). Examination was conducted during 5 min, registering numbers of stands on the hind paws (verti-
cal mobility), numbers of peeps into holes (exploratory activity) and numbers of crossings the boxes
(locomotor activity). To determine whether the complexes and functional groups that contained in C-l and
C-Il demonstrate anxiolytic effect, the anxiolytic action of benzaldehyde, 4-bromobenzaldehyde, salicy-
loyl hydrazone of benzaldehyde, salicyloyl hydrazones of 4-bromobenzaldehyde have been tested.

The results of anxiolytic activity study of the complex compounds of SnCl, with salicyloyl hydrazones of
benzaldehyde and 4-bromobenzaldehyde demonstrated that after oral administration of these com-
pounds the expressive neurotropic effect had observed during the 24 h of the experiment. The study of
salicyloyl hydrazones of 4-bromobenzaldehyde indicated its significant contribution into the anxiolytic
effect of the C-II. Probably the anxiolytic activity has occurred due to bromine atoms presence in the struc-
ture of the complexes.

Key words: sedative effect, anti-anxiety drugs, salicyloyl hydrazone complexes

O. I. Mpokonuyyk, O. I. AnekcaHgpoBa, I. A. KpaByeHko
HeiipoTponHi BNacTMBOCTi HOBUX KOMMNIEKCHUX cronyk SnCl,
3 caniuunoinrigpasoHamu 6eH3anbaerigy Ta 4-6pombeH3anbaerigy

IcHylOTb gaHi, wo Garato npenapariB, fKi NPU3HaYalTbCs ANS NiKyBaHHA OEenpecuBHUX PO3fagis,
MatoTb HMU3KY 000AaTKOBUX edeKTiB, TakMxX K cefalia Ta nokpallaHHA HacTpotlo. Bigomo, wo curHanm Big,
cTpecoBux GakTopiB HABKOMMLLHBOIO CEPENOBMLLA, TakMX ik HebGeaneka A5 XXUTTS, CoLianbHi cTpecopu
Ta peakuji Ha TpaBMy B OpraHi3mi, cno4atky nepenatTbCsi CEHCOPHOI HEPBOBOK CUCTEMOIO, a MOTIM
nocnigoBHO iHGopMaLis 06poBNSETLCS Tak 3BAHUMY €MOLLIIHUMU KOHTYpamn B MO3Ky. JlikyBaHHS HU3KM
3axBOPIOBaHb, WO 4HacTO CYMNPOBOAXYIOTbCS HEMPOMCUXiYHMMU pO3nagamu, Npus3BOAUTb OO0 SBULLA
«noninparmMasii» — npuaHadeHHs 5 i 6inbLue nikapcbknx npenapatis. Came ToMy BaX/MBI MOLUYK i po3pobka
KOMIMIEKCHOro 3acofy 3 LWMPOKNM CNEeKTPOM fAii, a 3acobu, Lo 30aTHi yeyBaTy Bio4yTTa TPMBOMrM Ta/abo
cefauiio MaloTb 0CO6MBUI iHTEpec. PaHiwe Hamn Gyny BCTAHOBNEHI aHTUAENPECUBHI BACTUBOCTI KOM-
nnekcHux cnonyk SnCl, 3 caniumnoinrigpasoHammn GeHsanbaeriay (K-1) Ta 4-6pombersansaeriay (K-11) ta
IXHIX PYHKLiOHANbHUX CKIaA0BUX.

MeTa [ocniaXeHHs — BUSHAYEHHS! aHKCIONITUYHOI Ta cefaTMBHOI aKTUBHOCTI HOBMX KOMMJIEKCHMX CMO-
nyk SnCl, 3 caniunnoinrinpasoHamm 6eHsanbaeriay Ta 4-6pombeHsansaeriny B Tectax «Binkpure none» i
«CBiTna-TemMHa kamepa».

AHarni3 NoBeAiHKN eKCNePUMEHTaNbHUX TBAPUH (MULLe) y TecTi «CBiTna—TeMHa kamepa» NPoBOANIN
npotarom 5 xB yepes 1, 3, 5i 24 roa nicns nepopanbHOro BBEAEHHS CNOYK, L0 BUBYAINCH, PEECTPYIO-
YU HACTYMHI NOKa3HWKK: Yac nepebyBaHHSA B CBIT/IOMY BifCiKy Ta KiNbKiCTb BUMMSiAaHb Y CBITANIA BIACIK 3
TemMHOro. JocnigXeHHs TPUBOXHOCTI NPOBOAMAN B TeCTi «BigkpmnTte none» yepes BU3HAYEHI NPOMIXKU
yacy (1, 3, 51 24 ron). CnocTtepexeHHss NPOBOAUAN BNPOAOBX 5 XB, PEECTPYIOYM YNC/IO BCTaBaHb Ha
3agHi nanu (BepTukasbHi MEPEMILLEHHS), YACNO 3arnsigaHb Y OTBOPU (AOCNIAHNLbKA aKTUBHICTB) i Kiflb-
KiCTb MepeTuHiB KBaapariB (JIOKOMOTOPHA aKTUBHICTb). [n5 BUSIBNIEHHS BHECKY B @HKCIONITUYHY aKTUB-
HicTb kKomnnekcHux cnonyk K-l i K-1I dyHKuioHanbHUX rpyn, WO BXOOATb A0 iXHbOI CTPYKTypu, Gyno
LOCNIAXEHO aHKCIONITUYHY Ajto Takux cnonyk: 6eH3ansbaerin, 4-6pombeHsansbaeria, caniumnoinrigpaso-
HW 6eH3anbaeriny i 4-6pombeH3ansaeriay.

PesynbTart 0OCiAKEeHHS aHKCIONITUYHOT aKTUBHOCTI KOMMIeKCHUX cnionyk SnCl, 3 caniumnoinrinpaso-
Hamun 6eH3anbaerigy Ta 4-6pombeH3anbaerify nokasanu, Wo nepopasbHe BBEAEHHS AaHUX KOMMIEeKCIB
BUKJINKAE BUPAXKXEHUN MPOTUTPUBOXHUI edeKT ynpoaoBx 24 rof, ekcnepumeHTy. JoCniaXeHHs caniuum-
noinrigpasoHy 4-6pombeH3anbaerigy Ceig4MTh NP0 MOro BHECOK Y MPOTUTPUBOXHY aKTMBHICTb KOMIJIEKCY
Il. IMOBipHO, came HasiBHICTb aToMy 6POMY B CTPYKTYPi CMoJlyK 0OYMOBIIIOE aHKCIONITUYHMI edekT.

Kno4yoBi cnoBa: ceaatBHu epekT, MPOTUTPUBOXHI 3aCObU, KOMITJIEKCHI CrIOTYKU
caniunnoinrigpas3oHis

E. I. Mpokonyyk, A. U. AnekcaHapoBa, U. A. KpaB4yeHko
HelipoTponHbie CBOWCTBA HOBbIX KOMIMJIEKCHbIX coeauHeHnii SnCl,
c canuuuiounrugpasoHamu 6eHsanbgerunpa u 4-o6pombeHsanbaernpa

CyLecTByIOT AaHHbIe, YTO MHOMMe npenaparbl, NpeaHasHaYeHHble ANs JieYeHns AenpPeCcCuBHbIX pac-
CTPOWCTB, UMEIOT Psf, OOMNONHUTENbHBIX 3(PdEKTOB, TakKMX KakK Cedaums U YIyylleHUs HaCTPOEHUS.
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M3BECTHO, 4YTO CHrHasbl OT CTPECCOBbLIX PaKTOPOB OKPYXatoLe Cpeapbl, TaKMX Kak ONMacHOCTb AJ151 XU3HM,
coumasbHble CTPECCOPbI U peakuun Ha TpaBMy B OpraHvM3me, cHavasna nepeaaloTcsl CEHCOPHOW HEPBHOM
CUCTEMOM, a 3aTeM nocnenoBatesibHO nHdopmaums obpabaTebiBaeTcs Tak Ha3blBaeMbIMY SMOLMOHAS b-
HbIMN KOHTypamMu B Mo3re. JledeHuve psaa 3abonieBaHWin, 4acTO COMPOBOXAAIOLLMXCS HEMPOMNCUXNYECKUN-
MU HapyLLEHUSMU, MPUBOAMUT K «MonunparMa3umn» — HasHadeHuio 5 n 6onee nekapCcTBEHHbIX MPenaparos.
MIMeHHO noaToMy npeacTaBnsieT MHTEPEC NOUCK 1 pa3padoTka KOMMIIEKCHOro CPeaCcTBa LUMPOKOro Crek-
Tpa OelCTBUS, a CPeACTBa, CNOCOBHbIE YCTPaHSTh YyYBCTBO TPEBOTM U / UAN cepaumio NpeacTaBnsioT
oTAeNbHbI NHTEpec. PaHee HamK OblI YyCTaHOBIEHbI aHTUAENPECCAHTHbIE CBOMCTBA KOMMJIEKCHbBIX COe-
annenuin SnCl, ¢ canmumnonnruapasoHamm 6eHsanbaernaa (K-1) n 4-6pombensansaervaa (K-11) v nx
@PYHKLMOHabHBIX COCTaBSOLLMX.

Llenb nccnenosaHusi — onpeneneHne aHkCUoNUTUYECKOM N cefaTMBHON aKTMBHOCTU HOBbIX KOMMEKC-
HbIx coeaunHenuii SnCl, ¢ canmumnovnryapasoHamm 6eHsanbaervaa n 4-6pombeHsanbaervaa B Tectax
«OTKpbITOE None» 1 «CeeTnas—TeMHasi kamepa». AHanM3 NoBefeHNs aKCNepUMEHTasbHbIX XUBOTHbIX
(Mblweit) B TecTe «CBeTnas—TeMHas kamepa» npoBoaun B TedeHne 5 muH yepes 1, 3, 5 n 24 4 nocne
nepopanbHOro BBEAEHWSI COEAVHEHWIA, KOTOpble W3y4anucCb, PErMCTPUPYS CrenyiolimMe nokasartenu:
BpeMsi nNpebbiBaHNS B CBET/IOM OTCEKE W KOJNYECTBO 3arfisiablBaHWA B CBET/bIA OTCEK M3 TEMHOrO.
MccnepoBaHmne TpEBOXHOCTU NPOBOAMAN B TecTe «OTKPbITOE Nnosie» Yepes onpeaenieHHble MPOMEXyTKM
BPEMEHM Nnocfie BBeAEHMS KOMMIEKCHbIX coeanHernin (1, 3, 5 n 24 4). HabniogeHne npoBoanamn B Teve-
HME 5 MVH, PErnMCTPUPYS YMCO NOABEMOB Ha 3a4HME nanbl (BepTuKasnbHbIe CTOWKM), YACIO 3arnsgapiBa-
HUI B OTBEPCTUS (MCCnepoBaTenbCckas akTMBHOCTb) M KOIMYECTBO NEPEeCEeYEeHHbIX KBaApaToB (JJOKOMO-
TOpHas akTMBHOCTb). [1519 BbISBNEHNS BKN1aAa B aHKCUOIUTUYECKYIO aKTUBHOCTb KOMIMJIEKCHbIX COeAVHe-
HUIA | 1 Il PyHKUMOHaNbHBIX FPYNM, BXOOSALWMX B UX CTPYKTYPY, OblN0 UCCnefoBaHO aHKCUOANTUYECKOoe
LelcTBMe Takmx coeguHeHui: 6eHsanbaerng, 4-6pombeHsanbaeru, cannmumnonnrnapas3oHsl 6eHsanb-
nernga v 4-6pombeHsanbaernaa.

PesynbTarbl MCCnenoBaHys aHKCMOIMTUHECKO aKTUBHOGTM KOMIMJIEKCHbIX coeanHennin SnCl, ¢ canu-
uunovnrmapasoHammn 6eHsanbaernpa n 4-6pombeHsanbaernaa nokasanu, YTo nepopanbHOe BBEAEHME
[aHHbIX KOMIMIEKCOB BbI3bIBAET BblpaXKeHHbI MPOTUBOTPEBOXHbLIV 9dEKT B TeHeHme 24 4 akcnepuMeHTa.
Mccneposanue cannuunovnruapasoHa 4-6pombeH3anbaervaa CBUAETENbCTBYET O €ro BKjiage B Npotu-
BOTPEBOXHYIO akTUBHOCTb komrinekca ll. BeposTHo, MeHHO Hannyne atoma 6pomMa B CTPYKType coeau-
HEeHWn 00yCNOBAMBAET aHKCUONNTUYECKNIA 9D DEKT.

KnroveBble crioBa: cenatnBHbI 9 GEKT, MPOTUBOTPEBOXHbLIE CPEACTBA, KOMIM/IEKCHbIE COEANHEHUS
caanyunionarnapa3oHoB
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