6.Hambidge K.M., Miller L.V., Westcott J.E., Sheng X., Krebs N.F. Zinc bioavailability and homeostasis /Am. J.
Clin. Nutr.- 2010.- Vol. 91.- P. 1478-1483.

7.Lavrova A.E. The biological role of ZincJlaBpoBa A.E. The biological role of zinc is normal conditions and at
diseases // Russian Journal of Pediatry.- 2000.- Ne 3.- P. 42-47.

8. boxesonbHOB E.A., CepebpsikoBa I'.B. 8-1m-TO3MIaMUHOXMHOJMHOBBIN JIIOMUHECUEHTHBIH PEAKTHB HA LUHK U
KaJMuii //XUMAYeCKre peakTUBbI U Tipernapathl.- M.-1961.- C.36-42.

9. Okazuki Y., Namikawa K., Minami T. Studies of metals and metallotionein in tissue // Yakugaka Zasshi.- 2000.-
Vol. 120.- Ne 3.- P. 282-289.

10. MeiipamoB [I'.I'KukumbaeBa A.A., MeiijpamoBa A.I'.  ['uctoduroopuMeTpuyeckuii METOJ OIpeeSICHHs
coJiepKaHUsl MHCYNIMHA B makpeatudeckux B-xmerkax. IIpematent No.18352 or 01.18.2007 Beinanusii Komu- terom mo
WurtemiektyansHo# cooctBenHoCcTH MunncTepeTa FOctunun Kazaxcrana

UDC 547.057:547.94

SYNTHESIS AND HEMORHEOLOGICAL ACTIVITY OF NEW
NAPHTHYL - CONTAINING THIOSEMICARBAZIDES

Mendibayeva A.Zh., Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan,
Karaganda, Kazakhstan; Karaganda industrial university, Temirtau, Kazakhstan

Muldakhmetov Z.M., Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan,
Karaganda, Kazakhstan

Nurkenov O.A., Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan, Karaganda,
Kazakhstan; Karaganda industrial university, Temirtau, Kazakhstan;

Fazylov S.D., Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan, Karaganda,
Kazakhstan

Akhmetkarimova Zh.S., National center of biotechnology, Astana, Kazakhstan

Syzdykov A.K., Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan, Karaganda,
Kazakhstan; Karaganda industrial university, Temirtau, Kazakhstan;

This paper presents the results of a study of the synthesis, structure, and hemorheological activity of naphthyl-
containing thiosemicarbazides (in vitro). The main idea in this research was to try to create biologically active molecules
with maximum therapeutic activity and a wide range of hemorheological activity and a favorable safety profile. In this
context, naphthyl-containing compounds represent as yet unexplored and promising research objects. Their diversity and
functional flexibility determine their widespread use as medicines, as well as in the synthesis of other biologically active
compounds used in the pharmaceutical, agrochemical and biotechnological industries [1,2]. Naphthyl-containing derivatives,
having high antimicrobial activity and significant pharmacological potential, have found wide application in pharmacology.
Their ability to participate in a variety of chemical modifications opens up opportunities for the targeted synthesis of
compounds with specified properties [3].

Organosulfur compounds represent one of the most widespread and studied classes of organic substances with unique
physico-chemical properties and high biological potential. The chemical structure of organosulfur compounds is extremely
diverse, due to the content in their structure of fragments with such types of bonds as C-S, C=S, SH, C-N-S, etc. [2].
Compounds based on thiosemicarbazides, which are widely used as components of antimicrobial, anti-tuberculosis and other
medicines, are of particular scientific and practical value among organosulfur derivatives. These substances are widely used
as a platform for the development of antimicrobial drugs.

It should be noted that pathological changes in the rheological properties of blood occupy a key place in the
pathogenesis of a number of severe chronic and acute diseases, such as ischemic stroke, myocardial infarction, hypertension,
bronchial asthma, diabetes mellitus and others. Despite the achievements in the field of studying the molecular mechanisms
of hemorheological disorders, the arsenal of effective pharmacological agents capable of correcting these changes remains
extremely limited [4]. To date, the most widely used drugs are pentoxifylline, clopidogrel, ticlopidine, aspirin, and lipid-
lowering drugs [5]. However, their use is associated with a number of limitations due to insufficient efficacy and a high
frequency of side effects, including dyspeptic disorders, intestinal bleeding, skin hemorrhages, leukopenia,
thrombocytopenia and agranulocytosis.

These circumstances necessitate the search for new classes of compounds with pronounced hemorheological activity
and a favorable safety profile. In this context, naphthyl-containing thiosemicarbazides represent promising research objects
that can significantly replenish the arsenal of pharmacological correction of hemorheological disorders. In a series of studies
conducted on the basis of the National Center of Biotechnology, the presence of hemorheological activity in a number of
naphthyl-containing thiosemicarbazides was established, which confirms the prospects of these compounds for the further
development of new effective correctors of disorders of rheological properties of blood.

It is known from the literature [6] that many hydrazides are not only important pharmacologically active drugs and
exhibit a wide range of high physiological activity, but also serve as initial synthons for further modifications. One of the
well-known methods of using hydrazides is the method of obtaining a thiosemicarbazide framework based on them, since it
is known that many thiosemicarbazide and thioamide derivatives (thioacetazone - thiosemicarbazone »-
acetaminobenzaldehyde, o-methylbenzylthiourea, etc.) have bacteriostatic and antiviral activity [7]. The isothiocyanate
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method, due to its high reactivity, allows the introduction of a thioamide group into the structure of hydrazides to form
thiosemicarbazides, which not only expands the boundaries of modification of these compounds, but can also lead to the
emergence of new types of bioactivity and a possible reduction in the toxicity of compounds.

In connection with the above, it seemed interesting to us to investigate the synthesis of new naphthyl-containing
thiosemicarbazides and to study them for the presence of hemorheological activity on the model of high blood viscosity
syndrome in vitro. New samples of naphthyl-containing thioureas and thiosemicarbazide substances were synthesized at the
Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan. By condensation of
naphthylisothiocyanate with hydrazides of pyridine carboxylic, 4-hydroxybenzoic and N-morpholinylacetic acids, as well as
aminomorpholine in an alcoholic solution with an equimolar ratio of the reagents used, their thiosemicarbazide derivatives 1-

5, potentially possessing biological activity, were synthesized.
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The composition and structure of compounds 1-5 are confirmed by IR, NMR 'H and '*C spectroscopy, as well as data
from two-dimensional spectra COSY (‘H-'H) and HMQC ('H-"C).

In order to apply the synthesized compounds in practice, their hemorheological activities have been studied. For the
initial assessment of the hemorheological activity of the studied compounds, an in vitro model of high blood viscosity
syndrome (HBVS) was used, specially designed to reproduce key pathological changes in the rheological properties of blood
characteristic of various clinical conditions. The use of this model is due to its high reproducibility, physiological relevance,
and the ability to quantify the effects of the tested compounds [8].

The hyperviscosity model was reproduced by incubating blood samples at a temperature of 43,0°C for 60 minutes. It
was found that exposure to these temperature conditions leads to a significant increase in blood viscosity due to increased
aggregation of red blood cells and a decrease in their deformability. Such changes are key mechanisms for the development
of hemorheological disorders characteristic of a wide range of vascular and metabolic pathologies [8]. Blood viscosity was
measured using a Brookfield DV2T rotary viscometer, which made it possible to record changes in viscosity at different
spindle speeds. (2, 4, 6, 8, 12, 20 and 40 rpm.s™!). This approach provides a comprehensive assessment of the effect of
compounds on both the deformability of erythrocytes at high shear rates and their aggregation properties at low rates [8,9].
Blood was taken from healthy male Wistar rats, which ensured the standardization of biological material. After determining
the initial viscosity values, the samples were incubated with the test substances (final concentration 10-1 g/ml) in DMSO at
43,0°C for 60 minutes. The control samples contained an equivalent amount of DMSO without active compounds. This
protocol made it possible to minimize the effect of the solvent on the rheological properties of blood and to objectively
evaluate the effect of the tested compounds. The use of this irn vitro model made it possible to simulate HBVS in a laboratory
experiment, which is an important tool for early detection and pre-screening of substances with potential hemorheological
effects (Table 1).
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Table 1 - Effect of samples 1-5 on blood viscosity (MPa*s) at different spindle speeds on in vitro blood
hyperviscosity models (incubation at 43°C)

Indicator Blood viscosity (MPa*s) at different spindle speeds, rpm
2 | 4 6 | 8 | 12 20 | 40 60
compound 1- N-(naphthalene-1-yl)-2-isonicotinoylhydrazino-1-carbotioamide
Initial
viscosity, [ 3741004 | 3100 12500005 | 1884003 | 152006 13’08i0’0 9900 09300
n=2
1311;’:01“ 192007 1,9740,0 | 1,28£0,0 | 1,08+0,0
o1 hy 5,62£0,17 | TN [3,17£0,13 [ 2,68:0,05 | 2,25005 | 2 2 2
. ' pl=0,004 |P'7% p1=0,0758 | pl=0,0013 | pl1=0,0020 | p1=0,00 | p1=0,02 |p1=0,019
in control, 2
o 002 9 6
Blood
;}fgf?g 6,48+0,14 2’5 60,0 2,120,03 | 1,5£0,03 | 1,2:0.01
e pI=0,000 | )\ 0o | 3:58£0.04 | 2935002 | 24+0,03 p1=0,00 | p1=0,00 | p1=0,000
amole 4 g : p1=0,0001 | p1=0,0001 | p1=0,0001 01 04 08
mp p2=0,019 N p2=0,0508 | p2=0,0207 | p2=0,0625 | p2=0,01 | p2=0,00 | p2=0,007
with a p2=0,018
3 63 21 2
comp.1 5
n=4
compound 2- N-(naphthalene-1-yl)-2-nicotinoyl hydrazino-1-carbotioamide
Initial
viscosity, | 4.72:0,16 | 3472029 | 2¥07 2475002 | 1.92:0,16 11’53i0’2 3’6‘&0’0 %’2310’0
n=2
Blood
viscosity 5.56£008 | 4550014 | 0800 227+0,1 | 1,41%0,1 | 0,97+0,1
after 1 h p1=0,183 | p1=0,030 | 3,240,031 2,5120,16 / 2 4
; ' Y y p1=0,036 | p1=0,0001 | p1=0,1301 p1=0,10 | p1=0,02 | p1=0,048
in control, 0 8
e 1 79 93 1
Blood
VhooSY17,1560,04 | 5,3120,06 ‘;’2‘&0’0 é’3 90,0 27’01i0’0 1,4+0,04
of the p1=01,000 plzg,om p1=0,001 3’15_5;8;?031 3’119—i006%10 4 | pI=0.01 | p1=0,00 pl=(;,000
sample 2-0,003 | p2=0,006 ? b2-00005 | p2-0.012 >8 06 2-0,062
with a P2 P p2=0,003 | PZT00005 1 p2=00125 1 526 61 | pa=001 | P27 ;
comp.2 1 03 26
n=4
compound 3 - 2-(2-morpholinoacetyl)-N-(naphthalene-1-yl)-hydrazino-1-carbotioamide
Initial
viscosity. 457403 |3 60u030 | 273403 233202 |, 001000 1,53£0,0 | 0,66+0,3 | 0,45+0,2
s 8 2 5 4 6 7
Blood 8,340,0 4,27+0,0 2,23£0,0 | 1,72+0,0 | 1,28+0,0
viscosity ST 15,6740,03 | 7T | 3,740,05 o S O
after 1 h. in § p1=0,000 3 p1=0,00 2,92+0,04 3 3 2
control. p1=0,000 o p1=0,00 o p1=0,0005 p1=0,00 | p1=0,01 |p1=0,015
N 2 33 02 73 5
Blood
L00¢. 7,60+0,2 4,11+0,0 | 3,07+0,2 2,09+0,0 | 1,32+0,0 | 1,09+0,0
viscosity 4 5,31£0,05 3 5 4 4 5
after 1h. of "y 504 | PIZ0002 1 1600 | pi=0220 2,44x0,17 p1=0,00 | p1=0,07 |p1=0,035
the sample 3 p1=0,2434
with a 3 2=0,001 ol 80 2=0,0588 3 27 ?
i p2=0,050 | P g p2=0,02 | p2=0,08 p==Y, p2=0,05 | p2=0,00 | p2=0,000
o 8 27 91 65 06 8
compound 4 - 1-morpholino-3-(naphthalene-1-yl)thiourea
Initial 5 98401 2,07+0,04 1,52+0,1 [ 1,13£0,0 | 0,99+0,1
viscosity, 4,9+0,63 | 3,54£024 |77 | 2,470,02 2 9 0
n=2
Blood
viscosity
| 6,640,1 3,63+0,2 2,04+0,1 | 1,4140,1 | 1,18+0,0
gtstrrélh' m g 4’?53’?20 4 3,01:0,14 | 2,43+0,11 1 1 6
N pl=0,040 | P . pl=0,22 | p1=0,1071 | p1=0,1546 p1=0,07 | pl=0,24 |pl=0,215
8 09 47 42 9
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Blood 6,29+0,2 3,47+0,1 1,97+0,0 | 1,2840,0 | 1,05+0,0
viscosity 3 4,37+0,19 4 9 3 6
after 1 h. of N p1=0,104 h 2,96+0,13 | 2,47+0,10 _ _ _
the sample pl—%,o9z 4 pl;%” p1=0,1149 | pl1=0,0969 | P! 6%06 pl 7(;’41 pl %’667
X)‘:ﬁ a 4 p2=0,365 p2=(;,612 p2=0,66 |P2708313 | p2=08554 1 o 660 | p2=046 | p2=0,268

omp. 7 10 51 15 8
n=4

compound 5 - 2-(4-hydroxybenzoyl)-N-(naphthalene-1-yl)-hydrazino-1-carbotioamide
ital T 07 [ 46705 [34650.0 [ ooi00e | 230:0,04 1,91£0,0 | 1,270,0 | 0,64+0,2
viscosity, n=2 1 4 3 2 4
Blood 947606 | 746+0.1 608200 [, (o0 341601 1223500 |10 05
viscosity after 2 4 5 1=0.000 3,78+0,13 2 2 1=0.001
1 h. in control, p1=0,04 p1=0,00 p1=0,00 p 3’ p1=0,0041 p1=0,00 p1=0,00 p 5’
n=4 58 38 01 232 003
E/;ilscoodsity s 2,21i0,0 4;.32:!:0,1 3,5540,11 29,38i0,0 1l 149+0,0 12 132+0,0
I h. of the PI=010 1 1001 | pi=0,02 | P1Z0030 1 2,93+0.04 p1=0,05 | 'pl=0,00 |p1=0,022
. 11 2 p1=0,0025
sample with a 2=0.06 61 20 2=0.000 2=0.0022 51 08 8
comp.5 n=4 p i p2=0,00 | p2=0,00 | P . p==0, p2=0,00 | p2=0,00 | p2=0,000
04 003 13 005 01

Note:

n - the number of samples in the group; p - the significance level.;
p1<0.05 — statistically significant differences compared to baseline values;
p2<0.05 — statistically significant differences compared to the corresponding values in the control samples

The results of the study convincingly demonstrated the effectiveness of the in vitro blood hyperviscosity model used
to identify compounds with promising hemorheological activity. The control drug, pentoxifylline, demonstrated the expected
hemorheological effect, thereby confirming the reliability, reproducibility and physiological relevance of the chosen
screening methodology. Among the five new compounds studied, 2-(2-morpholinoacetyl)-N-(naphthalene-1-yl) hydrazino-1-
carbotioamide 3 and 2-(4-hydroxybenzoyl)-N-(naphthalene-1-yl) hydrazino-1-carbotioamide 5, showed the greatest activity.
contributing to a decrease in blood viscosity under conditions of induced hyperviscosity in vitro.

Against the background of the induced syndrome of increased viscosity, compounds 1, 3 and 5 showed pronounced
hemorheological activity, significantly limiting the increase in blood viscosity. These compounds demonstrated the ability to
simultaneously influence the deformability of red blood cells and their aggregation characteristics, which makes them
promising candidates for further research. The results obtained indicate the potential of these compounds as the basis for the
development of new pharmacological agents aimed at correcting microcirculation disorders associated with a pathological
increase in blood viscosity.

The results of the study convincingly demonstrated the effectiveness of the in vitro blood hyperviscosity model used
to identify compounds with promising hemorheological activity. Screening of the new five substances under study revealed
that three of them have the ability to significantly reduce blood viscosity in conditions of induced hyperviscosity. These
compounds showed activity in the full range of shear rates studied, which indicates their complex effect on both erythrocyte
deformability and aggregation processes results of the study convincingly demonstrated the effectiveness of the in vitro
blood hyperviscosity model used to identify compounds with promising hemorheological activity. The new naphthyl-
containing derivatives of thiosemicarbazides synthesized by us can be considered as potential candidates for the development
of new highly effective hemorheological agents. Subsequently, a detailed study of the mechanisms of their action on cellular
and plasma components of blood, pharmacokinetic characteristics, and toxicological profiles is required.

Experimental part

The 'H and '*C NMR spectra were recorded on a JNM-ECA Jeol 400 spectrometer (frequency 399.78 and 100.53
MHz, respectively) using DMSO-ds and CDCl; solvents. Chemical shifts were measured relative to the signals of residual
protons or carbon atoms of the deuterated solvent. The melting temperatures were determined on the SMP10 device. TLC
analysis was performed on Silufol UV-254 plates, developed with iodine vapor.

N-(naphthalene-1-yl)-2-isonicotinoylhydrazino-1-carbotioamide (1) — 0.5 g (0.0027 M) of nicotinic acid
hydrazide in 15 ml of ethanol was added to the mixture while stirring 0.5 g (0.0027 M) of 1-naphthylisothiocyanate in 15 ml
of ethanol. The reaction mixture was stirred at 90 °C for 5 hours, then cooled to room temperature, the crude product was
filtered and dried. Recrystallization gave 1 in the form of a white powder (0.75 g, 86.78%, m.p. 221-225°C).

N-(naphthalene-1-yl)-2-nicotinoylhydrazino-1-carbotioamide (2) was obtained similarly to compound 1 from 0.37
£ (0.0027 M) of nicotinic acid hydrazide and 0.5 g (0.0027 M) of 1-naphthylisothiocyanate. The yield of product 2 was 0.70
g (80.47%), white powder, m.p. 202-204°C.

2-(2-morpholinoacetyl)-N-(naphthalene-1-yl)-hydrazino-1-carbotioamide (3) was prepared similarly to
compound 1 from 0.43 g (0.0027 M) morpholinoacetohydrazide and 0.5 g (0.0027 M) 1-naphthylisothiocyanate. The yield of
product 3 was 0.90 g (93%), white powder, m.p. 207-2080C.

1-morpholino-3-(naphthalene-1-yl)thiourea (4) was obtained similarly to compound 1 from 0.26 g (0.0027 M)
morpholino acetohydrazide and 0.5 g (0.0027 M) 1-naphthylisothiocyanate. The yield of product 4 was 0.62 g (80%), a light
yellow powder, m.p. 164-165 °C.
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2-(4-hydroxybenzoyl)-N-(naphthalene-1-yl)-hydrazino-1-carbotioamide (5) was prepared similarly to compound
1 from 0.41 g (0.0027 M) of 4-hydroxybenzohydrazide and 0.5 g (0.0027 M) of 1-naphthylisothiocyanate. The yield of
product 5 was 0.4 g (44.5%), white powder, m.p. 198-200 °C.

Thus, the identified new compounds can be considered as potential candidates for the development of new highly
effective hemorheological agents capable of filling the existing shortage of drugs aimed at correcting microcirculation
disorders in various pathological conditions.

The research work was carried out within the framework of the program BR24992921
Science Committee of the Ministry of Science and Higher Education of the Republic of Kazakhstan
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AJITAY MEMJIEKETTIK YHAUBEPCUTETI OKBITY lIBLJIAPBIHBIH ®U3UKAJIBIK
JAEHCAYJIBIFBIH 3EPTTEY

Mpip3a6aeB A.B., akagemuk E.A. Bekeros ateinaarsl Kaparanasl yausepcuteti, Kaparanael, Kazakcran
Tuumona I'.T., «Bolashaq» akanemusicel Kaparaunp, Kazakcran.

Kaomonaa E., akanemux E.A. bexeroB ateianars! Kaparanner yausepcurerti, Kaparanner, Kazakcran
BeneeB M.T, akanemuk E.A. boketoB areinaarsl Kaparanasl yausepcuteti, Kaparanasl, Kasakcran
Hyiicedoae B.T., akanemuk E.A. Bexero ateinaarsl Kaparanasl yausepcuteti, Kaparanmipl, Kazakcran

Makanaga Anrtail MEMJIEKETTIK YHUBEPCUTETIHIH 59 OKBITYIIBICHIHBIH (21 ep sxone 38 olien) Herisri (Gu3N0NOrHsIbIK
KOpCETKIITepi MEH aHOHUM/II CayajiHaMa KoHe 3epTTey jAepekTepi Oepinren. 3eprrey B. I1. BolTeHKOHBIH Kkcmpecc-aici
OOBIHIIIa TACHOPTTHIK JKOHE OMOJIOTHSUIBIK, KACTaFbl abIPMAIIBUIBIKTAPIBI OaranayFa OarbITTaIFaH. bHOTOTHSITBIK KaCThIH
(bX) wMoHIH ecenTey YIIIH JEHCAYJBIKTHI ©3 JCHCAYJBIFBIH OaralayAblH apHaiibl cayajqHaMachl >XoHE Oipkartap
(hU3HONOTHAIIBIK KOPCETKIIITEP MEH MaTeMaTHKAJIBIK (hopMyJajap KOJAaHbULIbL; THICTI OHONOrHsUILIK JKacThiH MoHi (THXK)
€CeNTeN/i; aJbIHFaH OWOJOTMSUIBIK JKac J>KOHE THICTI OWOJOTHSUIBIK JKac CaJbICTBIPBUINBI, 3ePTTENYIIUIEPIiH KapTaio
JKBULTaM/IBIFBl KypAacTapblHAaH KaHIIA >KbUT OYpBIH HEMece apTTa KaJFaHbl aHBIKTaNAbl. MyHzail Tocim skactapel Oipaeit
aJlaMJIap/ibl «OKachblHA Kapail KapTaroy Jopexeci OOMBIHIIA, COHBIMEH KaTap JCHCAYJIBIFBIHBIH "KOpbI" OOibIHIIA OipHele
nopexere Gemyre mymkinaik 6epeni (I sxone II gopexernep — Oasy kaprato, [11 — BXX momynsiusuiblK CTaHAApPTKA COWKec
keneni, IV sxoHe V — xeleNIeTireH KapTao).

Kinm ce30ep: neHcaylblK, CTpecC, KAIIBIKTBIKTAH OiTiM Oepy, MaHIeMHs, Kac, OMOJIOTHSIIBIK Kac, YHHBEPCUTET
OKBITYLIBUIAPHI, TEHAED.

AIaMHBIH KapTaiobl - OyJ1 OMOJOTHSUTBIK JaMyIbIH OapIiiblK JeHreiepine Oenrini Oip mopexene Oipre-0ipre acep
€TeTiH, OIpKeJKi eMeC JKOHE TYPaKThI IIPOTPECCHAMEH CHITATTANATBIH oaMOebarr xoHe TaOUFH yaepic. ATaMHBIH ASHCAYJIIBIFBI
MEH OHBIH OMIp CYPY V3aKThIFbI ICHEHIH KapTat0 CHIIATHIMEH THIFBI3 OAIaHbICTHI.

Buonorusineik KapTaro — OyJ1 Tipi JKy#enepaiH yakbIT OOWbIHIIA ©3repy YAEpici O OpraHu3MHIH, KYpPbUIBIMBI MEH
GOYHKOMSACHIHBIH ~ OY3bUTYBIH TyZIBIpanbl, Oy agaM OpraHuM3MiHIH KONTEreH O KYHeNepiHiH TIpIIiIiK KOPBIHBIH
MYMKIHIIKTEpiHIH TOMeHIeyiHe oKemin coraapl. COHBIMEH KaTap, 0J1 OHbIMEH OalJIaHBICTBI aypyJap/blH Maiia 00TybIMEH,
COHJIali-aK eJIIM-XKITIMHIH >KOFapbliaybiMeH Oipre sxypeni [1]. Kapraro OyJIIBIKET MaccachIHBIH, Camachl MEH KYIIIHIH
OipTinznen TeMeHaeyiMeH Kartap xypeni. [2]. ConbiMen, Ouonorusiblk xac aereH (bXK) yreivm 6ap. [3] buonorusisix xac -
OyJ1 eMip CYpreH KbUImap CaHbl eMec, ajaM JCHECiHIH (JCHCAyJBIFbIHBIH) Kachl. AJamiap e3lepi IIbIHANHBI KacTapbiH
oimyre myaaeni. O yiriH agaMHbIH OHOJIOTHSIJIBIK )KACHIH aHBIKTAY KaXeT.
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