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The aim of the work was to study the dynamics of lactate dehydrogenase (LDH; EC 1.1.1.27),
aconitase (AH; EC 4.2.1.3), NAD-dependent malate dehydrogenase (MDH; EC 1.1.1.37), succinate
dehydrogenase (SDH; EC 1.3.99.1) activity in homogenates and sub-fractions of brain structures of rat
prenatally endured hypoxia at the organogenesis stage (on 11-15 days of development) and their role in
the formation of compensatory — adaptive mechanisms in brain in postnatal ontogenesis. It was revealed
that increasing of lactate dehydrogenase and malate dehydrogenase activity (P < 0.001; P < 0.01,
correspondently) in the brain structures of the rats prevented metabolic disturbances in the regulation
mechanisms of biosynthetic and bioenergetics processes in the brain. It was shown that prenatal hypoxia
upregulates aconitase activity in postnatal development and this process, probably, had a reversible
character (P < 0.01), the highest indices of succinate dehydrogenase activity were noticed in the
hypothalamus and cerebellum of 30-day-old rat as compared to the other structures (P<0.001). Based on
the data obtained, it can be concluded that hypoxia at the stage of organogenesis leads to a change in the
energy supply process of the brain structures and, possibly, is irreversible. Analysis of changes in the
enzymatic system in ontogenesis allowed us to identify adaptation mechanisms and to assess the dynamics
of changes in enzyme activity when the functional state changed, which made it possible to identify

adaptive reserves of enzymes LDH, AH, MDH and SDH in brain exposed to hypoxia.
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Study in postnatal ontogenesis the
consequences of effects of prenatal hypoxia on
the dynamics of energy metabolism activity
of developing brain is one of the actual
problems of physiology and neurochemistry.
Short and long term consequences of prenatal
hypoxia lead to disturbances in coqnitive
functions and behaviour that is connected
with disorganization of the processes of
proliferation, migration and differentiation of
neuroblasts, the formation of neural networks,
synaptic plasticity of brain. In these processes,
there is a huge role of enzymes of energy
metabolism of the brain.

The literature review shows that
prenatal hypoxia is most common and one
of the important stressful factors leading to
physiological, biochemical and morphological
changes in postnatal ontogenesis. Pathogenesis
effect of prenatal hypoxia depends on
prenatal ontogenesis period. During prenatal
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ontogenesis disturbances caused by hypoxia
in structural- functional integrity of cell
membrane influences on the central nervous
system (CNS) function, as in oxidation
of glucose deep changes occur in energy
metabolism. That’s why the developing brain
can be considered, as a very sensitive to hypoxia
organ [1, 2]. Oxygen deficiency requires
maximal mobilization and intensification
of potential adaptive possibilities of the
organism [3, 4]. The influence of hypoxia
in prenatal period displays by formation of
large heterogeneous group of neuropathology
[56]. Because of very high level of energy
metabolism in the brain a great deal of oxygen
entering must be directed for providing the
brain’s requirements first [6, 7].

To study the dynamics in the activity
of some enzymes of the brain’s energy
metabolism: lactate dehydrogenase (LDH;
EC 1.1.1.27) which is a marker of aero- and
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anaerobiothic processes, the Krebs cycle’s
enzymes aconitase (AH; EC 4.2.1.3), NAD-
dependent malate dehydrogenase (MDH; EC
1.1.1.37), succinate dehydrogenase (SDH; EC
1.3.99.1) in rat prenatally endured hypoxia
at the stage of organogenesis and their role
in the formation of compensatory — adaptive
mechanisms in brain structures in postnatal
ontogenesis have not been fully investigated.
Therefore the work proposed by us, in our
opinion, can clarify certain aspects of this
problem and will be able to help in the decision
of some issues of energy supply of the brain
in stressful situations in some periods of
postnatal ontogenesis. So, the main objective
aim of this research is studying the dynamics
activity of LDH, AH, MDH and SDH in rat
brain structures in postnatal ontogenesis,
exposed prenatally to hypoxia.

Materiales and Methods

The experiments were conducted in
accordance with bioethical principles and
guide line documents, recommended by the
European Convention for the Protection of
Vertebrate Animals used for Experimental
and other Scientific Purposes stated by the
European Community Directive (86/609/
EEC), under the supervision of the local
bioethics committee of the National Academy
of Sciences of Azerbaijan.

The albino nonlinear female rat was exposed
to hypoxia in 11-15 days of organogenesis stage
of prenatal development. Model of hypoxia was
conducted for 20 min every day during 5 days
in a special hyperbaric chamber with a volume
of 0.012 m® into with gas mixture of 5% O, and
95% N,, was supplied from gas cylinders, which
measured with a gas meter. Enzyme’s activity
was assayed on 17- (period of maturation), 30-
(period of weaning, completion of earlier period
of postnatal ontogenesis) and 90- (reproductive
period) old- days of postnatal ontogenesis.
The first two periods are considered critical in
postnatal ontogenesis.

After each series of experiments the
animals were sacrificed and the whole brain
carefully dissected on ice under hypothermia
and identified by Pellegrino L.T.et al. atlas
(1979). Orbital (OC), sensorimotoric (SMC),
limbic cortices (LC), hypothalamus (H)
and cerebellum (C) were isolated and the
tissues were frozen immediately prior to
homogenization [8]. Tissues were homogenized
by using a homogenizer with a Teflon pestle
in a solution of 0.2 M Tris-HCIl (pH 7.4);
1 mM EDTA; 0.25 M sucrose at a ratio of

1:9. Tissue homogenates were centrifuged
at a refrigerated centrifuge K-24 (Germany)
at 900 g for 10 min [9]. After removing
tissue scraps and nuclei the supernatant was
dissolved at a ratio of 1:10 with 0.32 M sucrose
for further procedures. The supernatant
was centrifuged within 20 min at a speed of
11000-14000 g. Cytosolic fraction (CF) was
obtained from supernatant by differential
centrifugation at a speed of 100000 g within
1.5-2.0 hours in Beckman coulter Optimal
L-100XP Ultracetrifuge. The mitochondrial
fraction (MF) was centrifuged at the regime
of 14000 g and then it was decomposed with
0.1% solution of Triton X-100 [10]. All the
procedures were carried out under 0-4 °C.
To obtain the appropriate control group of
animals the intact rats of the same age were
placed into the same chamber under normal
oxygen content. This allowed us to eliminate
the effect of handling stress.

LDH — and MDH — activity were
determined by the method of H.U.Bergmeyer
(1975)[11], AH was determined by the method
of G.C. Guilbault (1976) [12], SDH-activity
was determined by M.I.Prokhorov (1982)
[13]. The protein contents of the samples
were determined according to the method of
Bradford with bovine serum albumin used as
a standard [14]. Data processing was carried
out in program Origin Pro 7.0. The assessment
of the significance of data differences between
the groups was carried out using Student’s
t-test at P values <0.01.

Results and Discussion

The results of the experiments show, that
in the homogenate of OC on 17th and 30th
days of postnatal ontogenesis LDH activity
was closer to the control level (P > 0.05;
P <0.01) (Fig. 1, a). But in 90-day-old rat
the enzyme activity rose by over 2.4 times
compared to their controls. In CF another
dynamics was observed: despite the fact that
in early ontogenesis LDH—activity was higher
by over 58% as compared to the control level,
its activity rose with time by 6.8 (on 30 day)
and 3.3 (on 90 day) times as compared to
the controls. The highest enzyme activity
was registered on 30th day of postnatal
development (P <0.001) (Fig. 1, ¢). In the
MF the enzyme’s activity decreased with the
course of postnatal development, but it did
not reach the control level. Though there was
a tendency to recover, it does not reach the
control level and this difference is considered
to be reliable (P < 0.01) (Fig. 1, b).
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The activity of LDH in the homogenate
of SMC rose with increasing the age and was
2.5 times higher in comparison to the control
level (Fig. 1, a). The highest enzyme activity
in this structure was fixed in CF on 30" day of
postnatal ontogenesis (P < 0.001) (Fig. 1, c).
The enzyme activity in the CF of SMC rose
many times. In MF the picture of opposite
type is revealed, i.e. the activity of enzyme
falls with the elongation of postnatal period
(Fig. 1, b). However, the lowest index was 2.0
times higher than the control level.

Fig. 1. Postnatal developmental dynamics
of LDH- activity in: homogenate (a), mitochondrial
(b) and cytosolic (¢) fractions of the rat brain
structures, exposed to hypoxia (M+m; n = 6).
Hereinafter: 1) OC- orbital cortex; SMC-
sensorimotoric cortex; LC- limbic cortex;
H — hypothalamus; C — cerebellum.
2)*% —P <0.05; ** — P <0.01; *** — P <0.001
with compared to control
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There was high LDH activity in the LC
from homogenate of tissue on 30-day of
postnatal ontogenesis (P < 0.001), while on
the 17" and 90™ days of the experiment its
activity was closer to the control level, even its
decreased activity was observed (Fig. 1, a). In
the MF and CF of the LC the activity of LDH
was significantly different in all age groups
of rat as compared to the control (Fig. 1, b, ¢).
In the CF the activity of enzyme increased
with the elongation of postnatal development.
In spite of being reliably high (P < 0.01) as
compared to the control ones, there were small
difference between the age groups (Fig. 1, c).
In MF on 17 day the activity of enzyme rose
by 7.6 times, on 30" and 90" days its activity
rose by 2,9 and 3,4 times, correspondently (P <
0,001) (Fig. 1, b). This may indicate associated
activation of protective and adaptive brain
functions [15].

In the H the activity of LDH was
characterized with uneven distribution in
age-related manner. On the tissue and MF
levels an identical pattern was apparent in the
dynamics of LDH-activity: the highest activity
was observed on 30'" day (Fig. 1, a, b). In CF
of this structure the peak of LDH activity
was observed on the 17" day of postnatal
development (P < 0.001). But for 30" and
90" days the activity of the enzyme sharply
decreased, but its level did not recover to the
control indicators (Fig. 1, ¢). While at the
age row of 17—-530—-90-day-old the enzyme’s
activity had a decreasing tendency. It should
be noticed, that on 90" day LDH-activity
decreased in the tissue and MF by 39% and
51%, correspondently as compared to the
control.

In the C, as in the other structures of the
brain, the same pattern was apparent, i.e., with
the elongation of the postnatal development the
activity of enzyme in homogenate, CF and MF
of the C did not return to the control level, but
was even several times higher (Fig. 1, a, b, ¢).

AH is a polyfunctional enzyme complex
and takes part in the providing of constructive
and energy metabolism. The increased activity
AH from MF and SF of brain structures had
reversible character (P < 0.01).The increasing
in substrate amount results in activation of
both mitochondrial and cytosolic AH [16]. The
activation of glycolysis causes the increase
in the amount of acetyl-coenzyme A which is
necessary for the synthesis of citric acid — the
substrate of AH. Prenatal hypoxia leads to the
changes in the activity of AH-enzyme in CF
and MF from brain structures of the all studied
ages of postnatal ontogenesis too (Fig. 2, a, b).
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Fig. 2. Postnatal developmental dynamics of AH-activity in:
mitochondrial (a) and cytosolic (b) fractions of the rat brain structures, exposed to hypoxia

As the results of the experiments show,
in the CF of brain structures of the 17-day-
old rat sharp increase of AH-activity was
observed (2—-5 times; P < 0.001). These results
prove that prenatal hypoxia in the tested
brain tissues of 17-day-old rat intensifies
biosynthetic processes. The activity of
cytosolic AH in the most tissues of the
hypoxized 30-day-old animal is increased.
Only in the C its activity is 2.0—-2.5 times
lesser than the control level (P < 0.001). In
the LC unreliable decrease in the activity of
enzyme was revealed (P > 0.05).While in the
others insignificant changes occurred, in the
CF of the C of 90-day-old hypoxized animal
was revealed threefold increase in the AH-
activity (P <0.001).

In the CF the activity of AH rises of
the 17-day-old and 30-day-old albino ratis
explained by maintaining the normal energy
supply. While in the CF of the analyzed brain
structures (with the exception of the C) of
90-day-old rat restoration of the normal
functioning takes place.

The analysis of the data of the dynamics
of activities of SDH and MDH under hypoxia
showed the most prominent indexes in the
30-day-old animal (Fig. 3 and 4).

The most intensive increase in the activities
of the brain SDH and MDH of the 30-day-old
animal as compared to other studied age groups
is explained by that particularly 2"¢ -4 weeks
of development for the rat are related to the
process of intensive myelination, completing
the neuronal development, appearance of
electrical activity in the brain cortex and
motive reactions during electro-stimulation of
the brain, i.e. particularly this time activation
of the biosynthetic reactions is observed [17].

Reduction of oxygen concentration in
the medium to 10 uM sets in difficulties in
the NADN-oxidase way of oxidation in the
Krebs cycle that activates the compensatory
metabolic flow in the cells with the
intensification of succinate oxidase oxidation.

For the first time the adaptive role of
transition to primary use of succinic acid as
a substrate for oxidation in the mitochondria
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Fig. 3. Dynamics of SDH-activity in the brain structures of the 30-day-old albino rat, exposed to hypoxia

Fig. 4. Dynamics of MDH-activity in the brain structures of the 30-day-old albino rat, exposed to hypoxia

under hypoxic states is proposed, provided
by revealed increase in these states of the
SDH activity. Rather high and practically
stable indexes of MDH in 30-day-old rat under
hypoxia in the all age groups points to the
stability of the animals to the stress-factor.
The highest indexes of SDH activity are shown
by H and C of the 30-day-old rats as compared
to the other structures (P < 0.001).

Results and Discussion

So, it should be noticed that the change in
the dynamics of LDH-activity after exposure
to hypoxia was peculiar, depending on the
brain structure being studied and the level
of research (homogenate, mitochondrial and
cytosolic fractions). It has been revealed that
increasing of LDH activity (P < 0.001) in
the different brain structures of albino rat
may prevents metabolic disturbances in the
regulatory mechanisms of biosynthetic and
bioenergetics’ processes in the neuronal cells
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of the brain structures. It should be noticed
that glycolytic processes in the brain proceed
in aerobic conditions, whereas LDH is the only
enzyme involved in glycolysis under anaerobic
conditions. Elevation in LDH activity in the
brain in extreme conditions can be explained
by its anaerobization due to the increase in
anaerobic fractions in the isoenzyme of the
LDH spectrum [6, 15, 18, 199].

The molecular transformation of LDH
tetramer as a result of changes in the H- and
M-subunits is coupled with anaerobization of
glycolytic cycle and therefore LDH-related
reactions can be used as a marker of the
changes occurring in aerobic and anaerobic
ratio in hypoxia. So, the rate and direction of
LDH reactions are regarded as a most valid
expression of glycolysis intensity and the
rate of pyruvate utilization ratio in the Krebs
cycle, glyconeogenesis and other reactions.
Particularly, molecular transformation of
LDH tetramer as a result of changes in the H-
and M-subunits is coupled with anaerobization
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of glycolytic cycle and therefore LDH-related
reactions can be used as a marker of the
changes occurring in aerobic and anaerobic
ratio in hypoxia [18].

The obtained data indicate that hypoxia
of developing brain realizes its specific effect
by means of activation of HIF-1 signaling way
which is an important stage in the formation
of physiological systems in prenatal period of
development [19—-22]. Hence, the increase in
LDH-activity in brain in extreme conditions
can be explained by its anaerobization as
a result of development of adaptation-
compensatory response of the brain. Changes
in the LDH-activity of the brain structures
with increase of age can be regarded as an
important determinant of cell reaction to the
prenatal hypoxia in postnatal ontogenesis [22].

The comparison AH-activity from CF and
MF is of great interest. These enzymes in the
cell are designed for realization of different
functions. As seen from Fig. 2, a, b the activity
of enzyme in the both fractions of 17-day-
old and 30-day-old control animals is almost
similar. Only in the tissues of 90-day-old
animal, in which the enzyme’s activity changes
considerably in the mitochondria relatively
to the control, the correlation between the
enzymes drastically changes (P < 0.05). These
results are explained by running the synthetic
processes of lipids going in the brain of 17-day-
old and 30-day-old rat. NADPH necessary for
this process is provided by cytoplasmic AH.
In the tissues of the 90-day-old albino rat the
process of intensified biosynthesis is completed
and brain goes over to the way of obtaining
energy in the Krebs cycle. It is, may be, results
in the activation of the enzymes of the Krebs
cycle, including AH from MF (Fig. 2, a, b).

The only difference is that in the MF
of SMC of the hypoxized rat the activity of
enzyme decreases by over 5 times, whereas in
the CF it does not undergo any changes. On the
basis of the obtained data one can conclude that
prenatal hypoxia of fetus during organogenesis
increases the activity both in activity AH from
MF and CF in postnatal development and this
process is being reversible by character.

Fig. 2, a, b shows the results of the impact
of prenatal hypoxia on activity AH from MF.
Repeated increasing of enzyme activity in the
MF of the 17-day-old animals is practically
identical with the enzyme activity in the CF
as compared to the controls (P < 0.01). In
the MF of the 30-day-old hypoxized albino
rats the activity of the enzyme is higher than
in other age groups and in average by over
2 times exceeds the control indexes with the

exception of the C, in which enzyme activity
does not change. The reasons causing these
changes in the mitochondria are the same to
the cytoplasmic AH. In the mitochondria of the
90-day-old rats one can notice more complex
picture. In the C up regulation of its activity
occurs, while in the SMC it decreases. In the
LC, OC and H the activity of AH are closer to
the control level. It is obvious that changes in
the activity of enzyme from MF are identical to
its changes in the CF [20].

Thus, the presented study will be able to
help in the decision of some matters of energy
supply of the brain in stress situations [6,
18]. Free radical theory occupies a definite
role in this matter [23]. So, increasing in LDH
and MDH activities in the brain structures
can be related with metabolic disturbances in
the regulatory mechanisms of biosynthetic
and bioenergetics’ processes in the brain [18,
22]. Increase in AH-activity bore reversible
character. The highest indexes of SDH activity
showed H and C of the 30-day-old rat as
compared to the other structures. The changes
revealed in the activity of the enzymes can be
explained by the activation of biosynthetic
reactions in these brain structures. At the
same time, different purposefulness in the
changes of these enzymes in brain structures
can be related to structural organization of
the brain structures under study on this stage
of development. Prenatally hypoxia at the
stage of organogenesis has a multidirectional
effect on the activity of enzymes of energy
metabolism of the brain and prolongs the
periods of full-fledged postnatal development
of the animal. Analysis of the changes in the
enzyme system during ontogenesis allows
adaptive mechanisms, formed in this period,
to be revealed and study of the dynamics of
their activity under changed functional state
in hypoxia will give an opportunity to reveal
adaptive resources of LDH, AH, MDH and SDH
in the organism.
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JTUHAMIKA AKTUBHOCTI EH3UMIB
¥y MO3KY I[YPIB,
AKI 3A3HAJIM TTIIOKCIT
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TacTuryT (isiomorii
im. akagemirka Aoayanu Kapaesa
HAH Aszepb6aiig:xany, baxky

E-mail: afag.rashidova@gmail.com

Metoo pobGoTu OyJI0O BUBUUTH OUHAMIKY
akTuBHOCTiI Jaxkrargerigporenasu (JIIAI'; K®P
1.1.1.27), akoniTasu (AK; K® 4.2.1.3), HAIl-3a-
aexxkHol masatgeringporenasu (MIT; Kd 1.1.1.37)
Ta cyknuuargerigporenasu (CIAI; K® 1.3.99.1)
B roMoreHaTax i cy6(pakIilix CTPYKTYpP MO3KY
mypiB, aki sasHanu rinokcii B 11-15-# xgui npe-
HaATaJIbHOTO PO3BUTKY, Ta iXHIO POJIb y QOPMY-
BaHHI KOMIIEHCATOPHO-aJalITUBHUX MeXaHi3MiB
CTPYKTYP MO3KY B IIOCTHATAJIbLHOMY OHTOT€HE3i.
Busasiseno, mo nigsuinensa aktuBHocti JIAT i
MAT (P <0.001; P <0.01, BigmmoBigHO) B CTPYK-
Typax MO3KYy IypiB 3amobirae merabosiuHmM
HOPYIIEeHHAM y MexXaHi3MaXx peryJdarnii 6iocuH-
TeTUYHUX i Oi0eHePreTUUHUX IPOIECiB Yy MOBKY.
IIpenaranbHa rinokcia migsuiye aktuBHicTs AK
B [IOCTHATAJIbHOMY PO3BUTKOBI, 1 11e#l mpoiec Mae
obopotuuit xapakTtep (P < 0.01). HatiBumii moxkas-
Huku aktuBHOCTiI CIT" 6yJio BigsHaUueHO B rimora-
aamyci it Mmo30uky 30-IeHHUX ITyPiB TOPiBHSAHO 3
irmumu crpykrypamu (P < 0.001). Ha migcrasi
OTPUMAHUX JAaHUX MOKHA 3POOUTH BUCHOBOK, II10
rimokcisa Ha cramii opraHoreHuesy IIpU3BOAUTH 0
3MiHU mpollecy eHeprosabe3meueHHA CTPYKTYP
MO3KY i, MOKJIBO, € HE3BOPOTHOIO. AHaJIi3 3MiH
B €H3MMATUYHINA CCTEMi B OHTOTeHe3i Jae 3MoTy
imrerTu(dikyBaTH MexXaHidMu aganTalii i OIiHUTI
IUHAMIKY aKTHBHOCTI JOCJHI:KYBaHUX €H3UMIiB
3a 3MiHU (QYHKI[IOHAJBHOTO CTaHY, II10 YMOKJINB-
JII0€ BUSABJIEHHA aalTalliiHUX pe3epBiB eH3UMIB
JIOAT, AK, MAT' i CAT' B MO3KY IIicJIs BIJIUBY Ti-
TOoKcii.

Knwouwosi cnosa: eH3sMU eHEPTeTUYHOTO OOMiHY.
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ITenpro paboTHI OBLIO MBYUUTH AUHAMUKY
aKTuBHOCTU JaKTartaeruaporenassl (JIII'; KP
1.1.1.27), akounrassl (AK; K® 4.2.1.3), HAII-
daBucumMoi masargeruaporenassl (MIAI; Kd
1.1.1.37) u cyrnunatgeruaporenass! (CAI'; KD
1.3.99.1) B romorenaTax u cyo(ppaKkIusax CTPYK-
Typ MO3Tra KPBIC, IEPEHECIINX TUIIOKCHU0 B 11—
15-11 1HU TpeHaTaJIbHOTO PA3BUTUA U UX POJb B
dopMHUPOBAHUY KOMIIEHCATOPHO-aJallTUBHBIX
MeXaHM3MOB CTPYKTYDP MO3ra B IIOCTHATAaJb-
HOM OHTOTeHe3e. BBLIABIEHO, UTO IOBBIIIEHUE
aktusHocTu JIIAT m MIT (P <0.001; P <0.01,
COOTBETCTBEHHO) B CTPYKTypax MO3Ta KpPBIC
IIpefoTBpaIiaeT MeTabosnyecKre HapyUIeHUs B
MeXaHU3MaX Peryjsaiuu OMOCUHTETUYECKUX U
OMO9HEPreTUUECKUX IIPOIeCcCOB B Mo3sre. IIpena-
TaJbHaA TUIOKCHUSA IOBHIIITIaeT aKTuBHOCTL AK B
TIOCTHATAJIbHOM PA3BUTUM, U ATOT IPOIECC HOCUT
obpatumsbrii xapakTep (P < 0.01). Cambie BbICOKTIE
nokasarenu aktTuBHOCcTU CITI OBLIM OTMEUEHEI B
rumoTajaMmyce u Mmo3s:keuke 30-ITHeBHBIX KPbIC IO
cpaBHeHUIO ¢ aApyrumu cTpykrypamu (P < 0.001).
Ha ocHOBaHUU MOJTyYeHHBIX JAHHBIX MOYKHO Cle-
JIaTh 3aKJIIOUEHNE O TOM, UTO TUIIOKCHUA HA CTaJUU
OpraHOTeHe3a IPUBOAUT K M3MEHEHUIO IIpoliecca
9HeProobecrIeyeHUA CTPYKTYP MO3Ta U, BOSMOK-
HO, HeoOpaTuMa. AHaIN3 U3MEHEeHU B 9H3UMATH-
YEeCKOI cucTeMe B OHTOreHese II03BOJIsIeT UAeHTH-
GunIpoBaThL MeXaHNU3MBI aJalTallil U OIleHUTh
OIUHAMUKY aKTUBHOCTU UCCJIEJOBAHHBIX 9H3MMOB
Ipu U3MeHeHUMN (PYHKIIMOHAJIBHOTO COCTOSAHUA,
YTO IO3BOJIAET BBIABUTD aJalTAIOHHLIE pPe3ep-
BbI H3UMOB JIAT', AK, MIIT" u CIIT" B Mmo3re mmocje
BO3JEMCTBUSA I'UIIOKCHUH.

Knwuesvie cnosa: >H3NMBI SHEPrEeTUUYECKOTO
obMmeHa.
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