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THE LEVEL OF HELMINTHS INVASION
OF DIGESTIVE TRACT OF CATTLE AND SAIGAS
IN WEST KAZAKHSTAN REGION

Abstract. Helminth fauna commonness at cattle and saigas was noticed in West Kazakhstan region. The results
of helminthoovoscopic researches of animals' excrements by Fulleborn have shown that cattle and saigas are infested
with Trichostrongylidae family (Strongylata suborder) strongyloides of digestive tract from Nematodirus, Ostertagia,
Cooperia, Haemonchus, Trichostrongylus, Marshallagia genus, and also with Moniezia genus cestodes. Invasion
extensiveness of cattle with digestive tract strongyloides was 31,3% on the average, and moniesia - 16,4%. Invasion
extensiveness of saigas was 88,8% and 7,4%, respectively. Besides, similarity of seasonal and age dynamics of
digestive tract strongyloides was observed at cattle and saigas. In winter, invasion extensiveness of animals decrea-
ses, and the peak of invasion falls on summer period. Thus, animals during the whole year is infested with digestive
tract strongyloides. Invasiveness decreases with age of animals. Contacts of saigas and cattle in pasturable territories
bring to the commonness of helminths composition. Saigas are natural tank and constant source of helminths
invasion for domestic ruminants in West Kazakhstan region. Therefore, when planning treatment-and-prophylactic
actions against helminthoses it is necessary to consider this factor.

Key words: cattle, saigas, helminthoses, invasion extensiveness, seasonal and age dynamics, West Kazakhstan
region.

Introduction. Cattle breeding in West Kazakhstan region is one of the leading branches of livestock
production. However, extensive economic damage is caused to it by helminthic diseases. The data on
specific composition of helminths, epizootology, seasonal and age dynamics in different regions is
necessary for the development of fight measures against cattle helminthoses. K.I. Skryabin has for the
first time conducted researches on studying of helminth fauna of cattle in the territory of Kazakhstan. [1].
He and his students organized over 30 helminthological expeditions which have collected the big material
characterizing specific composition of cattle helminths. New data on cattle helminths fauna in Kazakhstan
was obtained by G.I. Dikov, etc. [2]. Cattle helminth fauna in Kazakhstan was studied by K.I. Skryabin,
R.S. Schultz [1], S.N. Boev, etc. [3], E.I. Pryadko [4], B.M. Shonov [5], K.M. Erbolatov [6], V.S. Petrov
[7], M.Zh. Suleymenov [8], V.T. Ramazanov [9] and others. 35 types of helminths from trematode,
cestode and nematode classes were registered at cattle in the territory of West Kazakhstan. For last years,
specific composition of cattle helminths could undergo considerably changes owing to various factors.
One of such factors is wild animals living in the territory of West Kazakhstan region. The most numerous
of them are saigas.
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Saiga (lat. Saiga tatarica) - is an artiodactyl mammal from antelope subfamily. It is rather small
artiodactyl animal, length of body is 110-146 cm, height in withers is 60-79 cm, weight is 23-40 kg,
extended trunk on thin, rather short legs.

According to "Kazakhstan Today Media Group (2015), the number of saigas in 2014 has reached
about 260 thousand individuals relating to Saiga tatarica tatarica subspecies and living in Russia and three
areas of Kazakhstan [10,11,12]. By data of K.K. Baytursinov [13] it was determined that natural seasonal
migrations of saigas make one of ecological features of their adaptations. Seasonal location on natural
zones is distinctly expressed at animals. Saiga herds during migration are grazed generally on the same
pastures as sheep. However, saigas constantly replace sites of pastures.

Commonness of saiga and domestic sheep parasites is 50-100%. However, a part of these parasites is
more specific to saiga, such as A.centripunctata, S.ovis and N.gazellae. Undoubtedly, saiga plays a
significant role in the distribution and infection of pets. On the contrary, sheep are more intensively
infested with taenia F.granulosus and T.hydatigena. Dogs play active role in the distribution of these
parasites. Invasion extensiveness of saigas with these cysts during researches were rather high. The third
group of parasites is nematodes which invasive elements are adapted to life in dry landscapes. They are
Marshallagia and Nematodirus nematodes. Both groups of animals to the same extent participate in the
circulation of these parasites in nature. But depending on the number of populations, density of pasture
load by wild and domestic hoofed animals, the role of separate group of the specified nematodes in
distribution can strongly vary.

A.G. Bannikov [14] notes that 55 species of endoparasites and about 10 ectoparasites were revealed
in Caspian Sea region and in Kazakhstan at saigas. They are species of parasitic protozoa, cestodes,
nematodes. The coefficient of helminths commonness of farm animals and saigas in Kazakhstan makes
67-84,7%; analogous situation was noted in Caspian Sea region.

According to M.Yu. Treus [15], etc. the structure of saigas helminth fauna in Askania-Nova includes
6 types of strongylidae — digestive tract helminths and 1 species of cestode (Moniezia expansa).
Interesting observations on the formation of parasite fauna of saiga herd were made here.

Contacts of wild and domestic ruminants in pasturable territories bring to the composition common-
ness of helminths that is found at autopsy and scatological researches. It is known that wild hoofed
animals are subject to various parasitic diseases which often terminate in a lethal outcome or loss of
valuable trade qualities that causes extensive economic damage and reduces prestige of national parks and
reserves. Although adult animals can be less infected than young growth, they are an important source of
invasion distribution and promote developing of epizooty. The threat of invasion transfer from wild to
domestic animals and to human is possible at wide expansion of parasitic diseases. Various measures of
fight against parasitic diseases of farm and wild animals were proposed, including control of livestock
number, destruction of corpses of animals, change of pastures, rational placement of biotechnical objects
and other veterinary sanitary and general economy actions [16].

Comparisons of saigas and sheep helminth fauna were given in literature. However, there are no data
on comparison of helminth fauna of saigas and cattle. There are no researches of seasonal and age
dynamics of cattle and saigas invasion with helminths in comparative aspect.

The purpose of our researches is to determine specific structure, invasion degree, seasonal and age
dynamics of main helminthoses of digestive tract in an organism of cattle and saigas in conditions of West
Kazakhstan region.

Materials and methods. The work was performed within AP05136002 project on the subject
"Development of measures of fight against main helminthoses of cattle in steppe, semi-desert and desert
zones of West Kazakhstan region depending on weather conditions".

Invasion of cattle was defined in country farms in steppe, semi-desert and desert zones of West
Kazakhstan region. Invasion of saigas was determined in the Center of preservation of biodiversity of
wild animals, Zhangir Khan West Kazakhstan Agrarian Technical University located in the territory of
Taskalinsky area of West Kazakhstan region where saigas are kept in captivity [17, 18]. Species
composition, invasiveness degree, seasonal and age dynamics of main helminthoses of digestive tract of
animals were studied. For this purpose, samples of excrements of cattle and saigas were taken. Researches
of excrements were conducted by Fulleborn in the laboratory of research institute of biotechnology and
environmental management at Zhangir Khan West Kazakhstan Agrarian Technical University. Scatolo-
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gical researches of 319 samples of excrements from cattle and from 28 species of saigas were done.
Calculation of helminths eggs amount in 1 gram of excrements was carried out with the use of VIGIS
calculating camera. [19]. Samples of excrements at animals were taken in the morning, per rectum.
Helminthoscopic and larvaescopic methods of excrements research were used for studying of seasonal
dynamics of contamination of cattle and saigas with main types of digestive tract helminths. Researches
were conducted quarterly, during different seasons. Invasiveness of various age groups of cattle and
saigas was studied - below one year, 1-3 years, 4-5 years, 6-9 years, 10 years and more. The genus of
helminths was determined by invasive larvae by P.A. Polyakov [20]. Excrements of animals were kept in
the thermostat at the temperature of 25-30°C in Petri dishes within 7 days for larvae cultivation.
Excrements were daily humidified and aerated. The method of helminthological autopsy by K.I. Skryabin
was used to determine species composition of digestive tract helminths of saigas [21]. For this purpose,
helminthological research of fore stomachs, maw and intestines of five killed saigas were done. The
contents of bodies were washed out 2-3 times, the deposit was poured out in sacks of mill gas. The sacks
were tied and rinsed in water before complete cessation of dregs separation. Then, the content was studied
by parts by means of microscope in Petri dish; selection of helminths was made by brush or microscopic
needle. Identification of helminths was carried out by determinants of K.I. Skryabin, N.P. Shikhobalova,
R.S. Schultz, etc. "Determinant of parasitic nematodes. V.3 Strongylata" [22]. Parenchymatous organs
(liver and lungs) were investigated for studying of larvae echinococcosis dynamics.

Results of researches and their discussion. As a result of the conducted researches it was
determined that cattle was infested with digestive tract strongyloides of Trichostrongylidae family
(Strongylata suborder) from Nematodirus, Ostertagia, Cooperia, Haemonchus, Trichostrongylus genuses.
Invasion extensiveness of animals with strongyloides has averaged 31,3%, and invasion intensity -
98,848,9 eggs in 1 gram of excrements (table 1). Cattle was infested with cestodes from Moniezia genus,
M. benedeni species. Invasion extensiveness of animals with moniezia has averaged 16,4%, and invasion
intensity - 114,5+ 10,4 eggs in 1 gram of excrements.

Table 1 — Infectiousness of cattle digestive tract helminths according to excrement researches

# Helminths Animals studied | Animals infected Inyas1on . Average amount of cess.
extensiveness, % in 1 gram of excrements, specimen

1 Strongylata 319 100 31,3 98,8+8,9

2 M. benedeni. 319 52 16,4 114,5+ 10,4

Helminthooscopic researches of excrements from saigas have shown that animals were infested with
digestive tract strongyloides from Trichostrongylidae family (Strongylata suborder), Nematodirus, Oster-
tagia, Marshallagia, Trichostrongylus genuses and also with cestodes from Moniezia genus, Moniezia
expansa species.

Invasion extensiveness of saigas with strongyloides has averaged 88,8%, and invasion intensity -
152,4+13,8 eggs in 1 gram of excrements (table 2). Invasion extensiveness of animals with moniezia has
averaged 7,4%, and invasion intensity - 76,2+6,9 eggs in 1 gram of excrements.

Table 2 — Infectiousness of saigas with digestive tract helminths according to excrement researches

# Helminths Animals studied | Animals infected Inyaswn . Average amount of cess
extensiveness, % in 1 gram of excrements, specimen

1 Strongylata 28 16 57,1 152,4+13,8

2 M. expansa 28 2 7,4 76,2+6,9

The analysis of the received results of helminthological autopsy of digestive tract of five saigas has
shown that all animals were infested with helminths from Nematoda class. Existence of 5 types of
helminths relating to 5 genuses of Nematodirus spathiger was noticed (invasion extensiveness — 80%,
invasion intensity —35,243,2 specimen), Ostertagia ostertagi (invasion extensiveness — 40%, invasion
intensity — 18,2+1,6 specimen), Trichostrongylus colubriformis (invasion extensiveness — 60%, invasion
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intensity - 12,8+1,1 specimen), Marshallagia marshalli (invasion extensiveness — 80%, invasion intensity
— 17,3£1,5 specimen), Haemonchus contortus (invasion extensiveness — 20%, invasion intensity -
11,8+1,07). Invasion extensiveness has averaged 56%, and invasion intensity - 19,1£1,7. All found
parasites are geohelminths (table 3, figure 1).

The difference of invasion extensiveness with helminths at saigas between data of candling and
autopsy is insignificant. Therefore, it is possible to be based on the data of candling.

By the results of researches, seasonal dynamics of digestive tract strongyloides in an organism of
cattle in West Kazakhstan region varies considerably. In winter, invasion extensiveness of animals has
decreased to 22,1%. During the spring period, cattle infectiousness was 24,6%. In summer — 40,2%, and
in autumn — 38,7%. Average per year, invasion extensiveness of animals has averaged 31,4%. The peak of
invasion falls on summer period, and minimum - on winter (table 4). Thus, cattle during the whole year is
infested with digestive tract strongyloides.

Table 3 — Infectiousness of saigas with digestive tract helminths according to helminthological autopsy

" Type of helminths Animals Animals Inyasion Invasion .intensity,
studied infected extensiveness, % specimen
1 N. spathiger (Railliet, 1896) 5 4 80 35,2432
2 O. ostertagi (Stiles, 1892) 5 2 40 18,2+1,6
3 T. colubriformis (Giles, 1892) 5 3 60 12,8+1,1
4 M. marshalli (Ransom, 1907) 5 4 80 17,3£1,5
5 H. contortus (Rudolphi, 1803) 5 1 20 11,8+ 1,07
Average 56 19,1+1,7

Table 4 — Seasonal dynamics of digestive tract strongyloides at cattle in West Kazakhstan region

Season Animals studied Animals infected Invasion extensiveness, %
Spring 318 78 24,6
Summer 320 128 40,2
Autumn 321 120 38,7
Winter 319 70 22,1
Average 31,4

Helminthooscopic researches of excrements from cattle have shown that invasion extensiveness with
digestive tract strongyloides of animals decreases with age. At young growth of cattle aged below one
year it has made 27,4%, at the age of 1-3 years - 51,2%, at cattle at the age of 4-5 years - 32,7%, at
animals at the age of 6-9 years - 22,5%, 10 years and more - 19,2%. Invasion extensiveness has averaged
30,6% (table 5).

Table 5 — Age dynamics of cattle invasiveness with digestive tract strongyloides

Age of animals Animals studied Animals infected Invasion extensiveness, %

Below one year 58 13 274
1-3 years 43 22 51,2
4-5 years 85 26 32,7
6-9 years 71 16 22,5
More than 10 years 66 19 19,2
In total 323 96

On average: 30,6
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[¢ d

Figure 1 — Nematodirus spathiger.: a - tail end of female, b - female with eggs of different stage of development,
¢ - tail end of male, d - vulva area of female. Increased by 60 times. Original. Author's photo.

Studied seasonal dynamics of saigas' invasiveness. The researches results are presented in table 6.
During the spring period, invasiveness of saigas was 49,7%. In summer — 77,6%, and in autumn — 51,4%.
In winter, invasion extensiveness of animals has decreased to 48,5%. Average per year, invasion
extensiveness of animals has averaged 56,8%. The peak of invasion falls on the summer period, and
minimum - on winter. Thus, saigas are infected with digestive tract strongyloides during the whole year.

Table 6 — Seasonal dynamics of digestive tract strongyloides at saigas in West Kazakhstan region

Season Animals studied Animals infected Invasion extensiveness, %
Spring 28 14 49,7
Summer 32 25 77,6
Autumn 32 16 51,4
Winter 31 15 48,5
Average 56,8

Helminthooscopic researches of excrements from saigas have shown that invasion extensiveness with
digestive tract strongyloides of animals decreases with age. At young growth of saigas aged about one
year it has made 71,4%, at the age of 1-3 years - 58,5%, more than 4 years - 41,1%. Invasion exten-
siveness has averaged 57,0% (table 7).

Table 7 — Age dynamics of invasiveness of saigas with digestive tract strongyloides

Age of animals Animals studied Animals infected Invasion extensiveness, %
Below one year 14 10 71,4
1-3 years 8 4 58,5
More than 4 years 6 2 41,1
In total 28 16
On average: 57,0
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Conclusion. Thus, cattle, and saigas in West Kazakhstan region is infested with helminths from
Trichostrongylidae family (Strongylata suborder) of genus, but with different invasion extensiveness.
From figures 2 and 3 it is visible that cattle and saigas have similar seasonal and age invasion dynamics.
That is cattle and saigas are infested during all seasons of year with digestive tract strongyloides. Invasi-
veness of animals decreases with age. Saigas are natural tank and constant source of helminths invasion in
West Kazakhstan region. Therefore, when planning treatment-and-prophylactic actions against helmin-
thoses of domestic ruminants it is necessary to consider this factor.

y ~

Spring Summer Autumn Winter

m Cattle ™ Saiga

Figure 2 — Seasonal dynamics of invasion extensiveness with digestive tract strongyloides of cattle and saigas

IE,%

>

Belowl 1-3 years 4-5years 6-9years More than
year 10 years

B Cattle ™ Saiga

Figure 3 — Age dynamics of invasion extensiveness of digestive tract strongyloides of cattle and saigas
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Conclusions.

1. Commonness of helminth fauna at cattle and saigas was noted in West Kazakhstan region.

2. All animal are infested with helminths from Nematoda class.

3. Nematodes from Nematodirus, Ostertagia, Marshallagia, Trichostrongylus, Cooperia, Haemonchus
genuses and cestodes from Moniezia genus were found in cattle and saigas.

4. Invasion extensiveness with digestive tract strongyloides at cattle is 31,3%, at saigas - 57,1%.

5. Invasion extensiveness with moniezia at cattle is 16,4%, at saigas - 7,4%.

6. Cattle and saigas during all seasons of year are infested with digestive tract strongyloides.

7. Invasiveness of animals decreases with age.
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'HAO «3ananno-KasaxcraHckuii arpapHO-TeXHHUECKHIT YHHBEPCUTET MMeH! JKaHIHp XaHa»,

Ypanbck, Kazaxcran
2CMoreHCKas TOCYIapCTBEHHAS CeTbCKOX03sHCTBeHHAs akagemust, CMonerck, Poccus

HNHBA3BWPOBAHHOCTbDB 'EJIbBMUHTAMMU ITMIIEBAPUTEJIBHOI'O TPAKTA
KPYITHOI'O POI'ATOI'O CKOTA U CAUTAKOB
B 3ATTIA/THO-KA3AXCTAHCKOM OBJIACTH

AnHotanus. B 3amagHo-Kazaxcranckoil 0b61acT y KpyImHOTO POTraToro CKOTa M CalrakoB OTMedeHa OOmI-
HOCTh TI'€JIbMUHTO(AYHbI. Pe3ynbTaThl reJbMUHTOOBOCKOIIMUECKHX HCCIIENOBaHUN (eKanuii )HUBOTHBIX 1o Droj-
ne0OpHY IOKa3ajM, YTO KPYMHBIA pOraThlii CKOT M CalWrakd MHBA3UPOBaHbI CTPOHTHIISITAMH IMHUILIEBAPUTEIHLHOTO
Tpakta cemeiictBa Trichostrongylidae (momotpsin Strongylata) u3 pomoB Nematodirus, Ostertagia, Cooperia,
Haemonchus, Trichostrongylus, Marshallagia, a tak ke necrogamMu u3 pona Moniezia. DKCTEHCUBHOCTh MHBA3UH
KPYITHOTO POTaTOro CKOTa CTPOHTWIIATAMH NHIIEBAPUTEIHHOTO TpakTa B cpenHeM coctaBmia 31,3%, a MoHUE3MsI-
MU - 16,4%. DKCTEeHCUBHOCTh MHBa3uu caiirakoB 88,8% u 7,4%, cooTBercTBeHHO. Kpome TOrO, ¥ KpymHOTO pora-
TOT0 CKOTA U CalTrakoB HAOJIOIAETCSI CXOXKECTh CE30HHOM M BO3PACTHOM JMHAMUKH CTPOHTHIIST MHUILEBAPUTEILHOTO
TpakTa. 3UMOW AKCTEHCUBHOCTh WHBA3MU JKUBOTHBIX CHIDKAETCS, a MUK WHBA3MU MPUXOJUTCS HA JIETHUH MEPHOI.
TakuM 00pa3oM, )KMBOTHBIE B TEUEHHE BCErO rojia MHBa3UPOBAHBI CTPOHTWIISATAMH MHIIEBapUTEIbHOrO TpakTa. C
BO3pPacTOM JKMBOTHBIX MHBa3HPOBAaHHOCTh CHMIKaeTCs. KOHTAaKThI caiirakoB W KPYIHOTO POraToro CKOTa Ha MacT-
OMIHBIX TEPPUTOPUSIX MPHUBOIAT K OOLIHOCTH COCTaBa refibMUHTOB. Caifraku sIBISIOTCS MPUPOIAHBIM pe3epBYapoOM
M MOCTOSTHHBIM MCTOYHHUKOM WHBA3WMHU T'eJIbMUHTaMHU JUIsS IOMAIIHUX XBa4YHbIX B 3anaaHo-KazaxcraHckoil obnactu.
[TosTOoMy mpHW TUIAHUPOBAHUHU JI€YEOHO-NIPOPUITAKTHUECKUX MEPONPUITHI HPOTHUB TEIbMUHTO30B HEOOXOIMMO
YUUTBIBATH 3TOT (hakTop.

KaroueBble cjioBa: KpymHHbId poraTelii CKOT, Cailraku, TeJIbMHUHTO3bI, SKCTEHCUBHOCTh MHBAa3UU, CE30HHAS U
BO3pacTHas nuHamuKka, 3amagHo-Kazaxcranckas 061acTh.
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'KeAK «Kourip xau areiaiars! batsic KazakcTan arpapiiblk TeXHUKAJIBIK YHHBEPCHTETI,

Opau, Kazakcras,
2CMOJICHCK MEMJICKETTIK ayblJ LIapyalbUIbIK akajgemuscel, CMoneHck, Peceii

BATBIC KABAKCTAH OBJIBICBIHJIATBI IPI KAPA MAJIBI MEH AKBOKEHJIEP/IITH
A3BIK KOPBITY TPAKTICIHIH 'EJIbMUHTTEPIMEH UHBA3USIJIAHY bI

Annoranusi. bateic Ka3akcran o0ibIChIHIA ipl Kapa Majibl MEH akOeKeH iepAe reabMUHTO(ayHAHbIH Ke3/1ecyi
opTak Oaiikasiran. JKanyapiapasiH HoxiciH DroueOopH 9/ici O0MbIHILIA TeIbBMUHTOOBOCKOIHSUIBIK 3€PTTEY Ke3iHIe
ipi kapa mansl MeH akbOexenaep Trichostrongylidae (Strongylata tynmrapmarbl) TykbiMaachiHbiH Nematodirus,
Ostertagia, Cooperia, Haemonchus, Trichostrongylus, Marshallagia TybicTapbiMeH, COHBIMEH KaTap LECTOATAp
KaTapblHaH Moniezia TybICbIMEH 3apapiianfaH. JKaHyapiapblH a3blK KOPBITY TPAKTICIHIH CTPOHIHJISTTApBIMEH
3apapiiaHy SKcteHcuBTiIiri oprama 31,3% kypaca, an MoHe3usiMeH - 16,4% kypazabl. AKOOKeHaepie UHBa3Us IKC-
TEHCUBTLIIT colikeciHie 88,8% xone 7,4%. byran Koca, a3bIK KOPBITY TPAKTICl CTPOHTMIISTTAPBIHBIH MayChIMABIK
’KOHE JKACTBIK JaMybl ipi Kapa Malibl MeH akOOKeHAep/ie YKcac ekeHi Oaiikanaibl. KpICKbI Ke3eH ie MHBa3Us IKCTEH-
CHUBTLJIIrI a3aiblm, xa3rbl KedeHe keoeieni. Con cebenti skaHyapiiap b1 OOWbl a3bIK KOPBITY TPAKTiCI CTPOHTH-
JSTTaphIMEH 3apapiiaHajipl. JKaHyaprapplH jKackl apTKaH CaliblH MHBa3WsIMEH 3apapiiaHy KepceTkiu aszasjsl. Ipi
Kapa Majbl MeH aKOeKeHIep/e >KalbUIBIMABIK ayMakTapla OpTaK OoJybl I'eIbMHUHTTEPAIH OPTaKTHIFbIHA AJIbII
kenesi. AkOekennep barbic KazakcTan oONbICHIHAA TEIbBMUHTTEP/IH Ta0UFH pe3epByapbl )KOHE YHEMI TapaTylibl
ke31 0oJ1bIn TabbuIaabl. COHABIKTaH/IA eMAIK-AIBIH ally HIapaiapblH )KocHapiaraHia ocbl (pakTopbl eCKepy Kaxer.
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Tyiiin ce3aep: ipi Kapa Mabl, KHIKTEp, T€IbMUHTO3/1ap, HHBA3USI IKCTEHCUBTLIIT, MayChIM/BIK KOHE HKACTHIK
namysl, bateic KazakcTan 00ibICH.
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