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Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybniukacbkl ¥nmmbiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fblfibIMU XypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabbindaHraHbIH xabapnatidbl. byn uHdekcmeny 6apbicbiHOa Clarivate Analytics KoMraHusiCbl XypHarobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, b6acnawbinap MeH Mekemesiepze KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n1 npuHam 0nsi uH0ekcuposaHusi
e Emerging Sources Citationindex, obHosneHHoul sepcuu Web of Science. CodepxxaHue 8 3mom UHOEK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komnaHuel Clarivate Analytics 0ns danbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4dpexdeHul. BkmoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauwea2o coobuwecmea.
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ACUTE RESPIRATORY VIRAL INFECTIONS
IN KAZAKHSTAN IN 2017-2019

Abstract. During the 2017-2019 period, 4,391 clinical samples were collected from patients diagnosed with
ARVI, ARI, bronchitis, and pneumonia in polyclinics and healthcare facilities located in various regions of
Kazakhstan.

Laboratory diagnosis of 4,391 nasopharyngeal swabs in the real-time polymerase chain reaction revealed the
genetic material of pathogens causing ARVI in 24.41 % of cases, including adenovirus in 1.78 %, rhinovirus in
4.34 %, coronavirus in 0.82 %, parainfluenza virus type I/III in 0.87 %, metapneumovirus in 1.04 %, bokavirus in
0.30 % of examined samples. The number of samples tested positive for respiratory syncytial virus was the highest
(15.25 %).

The data obtained from screening of nasopharyngeal swabs in the real-time polymerase chain reaction
suggested the circulation of ARVI of mixed etiology in the examined areas of the RK.

The results of the primary screening of clinical samples collected from various regions of Kazakhstan during
the epidemic seasons 2017-2019 in the polymerase chain reaction correlate with the data obtained over the
2016-2017 epidemic season according to the spectrum of influenza and ARVI causative agents. Co-circulation of
adenovirus, rhinovirus, coronavirus, type I/IIl parainfluenza virus, metapneumovirus, bocavirus is continuing with
the predominant prevalence of the respiratory syncytial infection pathogen, the proportion of which was 15.25 % of
the total number of samples.

Differential diagnosis of ARVI contributes to the timely identification of infectious agents in humans and more
effective implementation of sanitary and preventive measures.

Key words: PCR diagnostics, surveillance, influenza, ARVI.

Introduction. Acute respiratory viral infection (ARVI) is the most common disease group
characterized by damage to the human respiratory tract regardless of age, place of residence, and social
status. Despite certain successes achieved in the fight against infectious diseases, the importance of ARVI
pathogens not only does not decrease, but also shows an increasing tendency. It has been established that
infectious diseases currently account for at least 50-60 % of the entire human pathology, up to 20 % of the
population can suffer from a respiratory infection during the epidemic period [1-6].

ARVI is a heterogeneous group of infections that has similar development mechanisms,
epidemiological and clinical characteristics. ARVI causative agents include respiratory syncytial virus
(RSV), parainfluenza and influenza viruses, adenoviruses, rhinoviruses, reoviruses, etc., and more than
300 of their subtypes.
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The natural susceptibility to ARVI is high. Unstable immune response, lack of cross-immunity, and a
large number of pathogen serotypes contribute to the development of the disease in the same person
several times a year, which leads to a decrease in the overall resistance of the body [7].

The danger of ARVI lies in the complications and exacerbations of chronic diseases. In connection
with the characteristics of virus structure and life activity, almost all types of acute respiratory viral
infections in the early stages of the disease have similar clinical manifestations. Different laboratory
methods are used to confirm the clinical diagnosis, differentiate a respiratory virus, and carry out
epidemiological studies. The real-time polymerase chain reaction (RT-PCR), based on the detection of
viral DNA/RNA is one of the most modern, highly sensitive, and specific methods.

The purpose of this study was to identify the causative agents of ARVI among the population of
Kazakhstan during the epidemic seasons 2017-2019 in RT-PCR.

Materials and methods. In 2017-2019, clinical samples (nasopharyngeal swabs) were collected from
patients during the period in polyclinics and infectious diseases hospitals located in five regions of
Kazakhstan, including 13 regions and Nur-Sultan and Ust-Kamenogorsk cities.

Human nasopharyngeal swabs were collected in sterile tubes with 2 ml of Medium 199 containing
0.5 % bovine serum albumin and a complex of antibiotics (50,000 units/ml of penicillin, 50 pg/ml of
streptomycin, 3,000 pg/ml of gentamicin, and 5,000 units/ml of nystatin). Samples were kept for 24 hours
at 4 °C and stored in a low-temperature freezer at -80 °C.

To isolate RNA from the samples under study and carry out the reverse transcription reaction, the
Ribo-prep and Reverta-L reagent kits were used. Primary screening was carried out in RT-PCR assay
using fluorescent hybridization detection with AmpliSens® ARVI-screen-FL reagent kits for detection of
ARVI RNA (FBIS Central Research Institute for Epidemiology of Rospotrebnadzor) on the Rotor-Gene
Q6plex instrument (QIAGEN, Germany).

Results and discussion. To study the circulation of ARVI among the population during the epidemic
seasons 2017-2019, biomaterials were obtained from patients diagnosed with ARVI, ARI, bronchitis, and
pneumonia from patients with diagnoses of acute respiratory viral infections, acute respiratory infections,
bronchitis and pneumonia, the collection of biological materials. Clinical samples (nasopharyngeal swabs)
were collected together with medical personnel from polyclinics and infectious disease hospitals located in
five regions of Kazakhstan (the northern region — Akmola, North Kazakhstan, Kostanai, Pavlodar oblasts,
and Nur-Sultan city; the southern region — Almaty, Kyzylorda, and Turkestan oblasts; the western region —
Atyrau, Aktobe, West Kazakhstan, and Mangystau oblasts; the eastern region — East Kazakhstan oblast,
Ust-Kamenogorsk city, and the central region - Karaganda oblast). A total of 4,391 swabs were obtained.

The largest number of samples was obtained from patients living in the Northern and Southern
Kazakhstan — 1,466 samples (33.38 % of the total number of samples) and 1,002 biosamples (22.81 %),
respectively. 806 (18.35%), 723 (16.46 %), and 394 (8.97 %) nasopharyngeal swabs were collected from
the Western, Eastern, and Central Kazakhstan, respectively.
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Figure 1 — Age structure of patients examined during the epidemic seasons 2017-2019 (%)
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As can be seen from figure 1, 94.30 % of the samples were collected from children (4,141 samples),
of which the number of examined children under two years old was 61.50 % (2,700 samples), aged
2-7 years old — 17.30 % (760 samples), 7-14 years old — 15.50 % (681 samples). The number of samples
collected from the adult population was 5.70 % (250 swabs) of the total number of samples.

Figure 2 shows the ratio between clinical samples depending on the diagnosis of the examined
patients.
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Figure 2 — Primary diagnosis of the examined patients (%)

The percentage of collected samples, depending on the diagnosis, was as follows: ARVI — 87.30 %
(3,833 samples), ARI — 8.33 % (366 samples), bronchitis — 2.77 % (122 samples), and pneumonia —
1.60 % (70 samples).

A molecular genetic study of 4,391 nasopharyngeal swabs for the presence of ARVI was carried out.
The table demonstrates the results of the primary screening of nasopharyngeal swabs in RT-PCR.

Screening of clinical samples collected during 2017-2019 in RT-PCR for the presence of ARVI causative agents

Total Number Number of PCR positive samples for
Region number Of hu'm?;n adeno | rhino | parainflue | corona | parainflue human boka
of positive resptl y al o virus virus nza virus virus nza virus |metapneumov | virus
samples | samples | V1YLV T hady | hRv | hPiv2/4 | hCov | hPiVI/3 | irushMpv | hBov
Southern
Kazakhstan: 1002 440 301 18 75 0 10 17 11 8
Northern
Kazakhstan: 1466 127 76 3 16 0 7 5 16 4
Western
Kazakhstan: 806 249 175 13 32 0 8 9 11 1
Eastern
Kazakhstan: 723 130 71 5 40 0 3 4 7 0
Central
Kazakhstan: 394 126 47 39 28 0 8 3 1 0
Total: 4391 1072 670 78 191 0 36 38 46 13

As can be seen from the table, the genetic material of ARVI pathogens was detected in 1,072 samples
(24.41 % of the total number of examined samples). Adenovirus was found in 78 (1.78 %), rhinovirus in
191 (4.34 %), coronavirus in 36 (0.82 %), parainfluenza virus type I/IIl in 38 (0.87 %), metapneumovirus
in 46 (1.04 %), bocavirus in 13 (0.30 %) samples. The number of samples tested positive for respiratory
syncytial virus was the highest (670 samples — 15.25 %).
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Data obtained from the primary screening of nasopharyngeal swabs in RT-PCR thereby suggested the
circulation of ARVI of mixed etiology in the examined areas of RK.

Conclusion. The incidence of ARVI continues to remain at a high level, increasing annually in the
autumn-winter season. According to the WHO, 4 million children under five years of age annually die
from acute respiratory viral infections and their complications, and the proportion of children under one
year of age among the dead ones is more than 66 %. Acute pneumonia is the cause of infant deaths from
ARVl in 75 % of cases [8].

The results of the studies indicate that RSV pathogens, rhino- and adenoviruses, and parainfluenza
viruses I/IIl are most common among the acute respiratory viral infections. The constant variability of
viruses and emergence of new causative agents of ARVI, which make up 80-90 % of all cases of
infectious pathology, constitute a serious threat.

During the 2017-2019 period, 4,391 biosamples were collected from patients diagnosed with ARVI,
ARI, bronchitis, and pneumonia in polyclinics and healthcare facilities located in five regions of
Kazakhstan including 13 oblasts and Nur-Sultan and Ust-Kamenogorsk cities. While studying samples in
RT-PCR, the genetic material of ARVI pathogens was detected in 22.41 % of cases: adenovirus in 1.78 %,
rhinovirus in 4.34 %, coronavirus in 0.82 %, type /Il parainfluenza virus in 0.87 %, metapneumovirusin
in 1.04 %, and bokavirus in 0.30 % of samples. The number of samples tested positive for respiratory
syncytial virus was the highest (15.25 %).

Laboratory diagnosis of clinical samples obtained from patients during the 2016-2017 epidemic
season showed the prevalence of parainfluenza viruses, RSV, adenoviruses, metapneumoviruses, and
rhinoviruses. Bocaviruses and coronaviruses were detected only in isolated cases [6, 9].

The results of the primary screening in RT-PCR of clinical samples collected from various regions of
Kazakhstan during the epidemic seasons 2017-2019 for the presence of ARVI causative agents correlate
with the data obtained over the 2016-2017 epidemic season [9]. Circulation of the same causative agents
of ARVI is continuing with the predominant prevalence of respiratory syncytial infection, the proportion
of which was 15.25 % (670 samples).

At present, unfortunately, capabilities in the diagnosis of respiratory viral infections provided by
modern methods of virology and molecular biology do not always coincide with the level of realization of
these capabilities in practical laboratories. Due to the limitation in the arsenal of drugs active against
respiratory viruses, the etiotropic therapy of ARVI also remains an open issue.

The study was carried out as part of the scientific and technical program BR05226330 “Development
of new diagnostic, preventive and medicinal preparations for combating influenza and acute respiratory
viral infections in humans, development of technologies for their production”.

The work was carried out as part of the scientific and technical programme: BR05226330 “Creation
of new diagnostic, preventive and medicinal products for combating influenza and acute respiratory viral
infections of a person, development of technologies for their production”.

H.I. Kausieesa', I'. B. JIyKMaHOBal, H. T. Cakraranos', M. X. Casros', T. H1. I':1e6oBa’,
H. C. Onrap6aesa’, A. M. BaﬁmyxaMeTOBal, M. T. lllamenoBa’, B. J. Bepe3un’,
I'. E. HycynﬁaeBaz, A. M. Aiiknmbaes’, A. B. Carbiméaii’, E. M. Ucaesa®

! (MHKPOGHOTIOrHs 5KOHE BHPYCONOTHS FhUIBIMH-OHIipicTiK opTanbirby JKIIIC, Anmatsl, Kaszakcran;
2Ka?.aKCTaH PecniyOnukacs! JleHcaynbik cakTay MUHUCTPIITIHIH «KOFaM/IbIK JeHCAYIIBIK CaKTaY
¥Yarreik Optansirsy KK PMK «CaHuTapusuTbIK-3THIEMUAOIOTHSIIBIK capanTtama
’KOHE MOHUTOPHUHT FhUIBIMU-TTPAKTUKAIIBIK OPTANIBIFBD (uinanbl, Anmarsl, KasakcraH;
*Kypwmerri akanemux H.®D. Tamaien aTbIHAAFbI « ITHAEMHOTIOTHS JKOHE MHKPOOHOIOTHs GONBIHIIA
(dhenepayiapl FEUTBIMU-3EPTTEY OPTANBIFbDy J[eHcaybIK cakTay MUHHCTPIIIT, Mackey, Peceit

2017-2019 KBIUILJAPJAT'BI KASAKCTAHIATBI
KITI PECIIMPATOPJIBI BUPYCTBIK HHOEKIUA

Annoranust. JXXyKnansl aypysapJaH KelTipiireH 5KOHOMHKAIBIK 3aJ1aJl TYPFBICBIHAH JKeJeNl PECIHPaTOPIIBIK
BUPYCTHIK HH(EKIHsIap aiemMae sxaHe 0131 eniMizze OipiHII opbIHAA TYp. ONEeyMETTIK MOpTeOeciHe, TYPFBUIBIKTHI
JKepiHe, jKachlHa KapamacTaH, aJaMIaplblH THIHBIC ally JKOJIAApBIH 3aKbIMJAy >KoHE KIMHHMKACHl YKCac pecrupa-
TOPJIBI BUPYCTHIK MHGEKIMSIIApFa 9pTYPII aypynap TOObI kKaTabl.
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TymayablH KIMHUKAJIBIK-3MUIEMHUOIOTHSUIIBIK MaHBI3IbUIBIFBIHA KapaMacTaH, aJaMmaap YIIiH OipiHII OpBIH/IbI
stuonorusicel Tymay emec JKPBU ananpl. DTHONOrHICH TyMay eMec pecrnupaTopiibl MHGEKIUsIIApIblH Moceieci
OJIap/bIH KEH Tapajybl, TIOJMITHOIOTHSIIBIK XKOHE HAKTBI aJbIH alyAblH OonMaybiHa OaitnanbicTel. COHBIMEH KaTap
0Chbl MH(EKIHsI OLIAKTAPBIHA UAEMHSFa KapChl iC-IIapanap/ibl YibIMIACThIPyFa XKETKITIKTI KOHLT OeiHOei 1.

Ocbiran OaitaHbICThl, MHGEKIUSHBIH TapalyblH OaKbpUIay, OHBIH IIIHAE KO3ABIPFBIIITHL Jiep Ke3iHje
JUArHOCTHKANIAY, PECITUPATOPIIBIK BUPYCTHIK MHPEKIMAIapMEH KYPECy i€ 6Te MaHBI3IbL.

Kymeicterr mMakcatsr 2017-2019 sxpuigapaarsl SIHASMIBUIBIK MaychiMaapaa Kaszakcran PecrmyOmukachsIHBIH
TYPFBIHAAPHI apachIH/Ia KeIeJ PECITUPATOPIIbl BUPYCTHIK HHeKIMs1ap Ko3ablprbiirapsid PT-IITP-1a anbikray.

2017-2019 . KazakcTaHHBIH OpTYpJIi aiMaKTapbIHIAFbl €MXaHaaap MEH MCIUIMHAIBIK MEKeMEIePIeri jKeaes
pecruparopiibl BUPYCThIK HH(GEKIHs, OPOHXUT jKOHE NMHEBMOHHS AMArHo3bl O0ap HaykacTapian 4391 KIMHUKaIbIK
ChIHAMa aJIBIH/BI.

4391 HazodapuHraipal Yiriiepal nonuMepas/ibl Ti30eKTIK peakUsIChIHIA 3epTXaHAIbIK Oanaya HOTHKECIHIe
24,41 %-npiK sxarmaiiga JKPBU Ko3AbIpFBIMITAPBIHBIH T€HETUKAIBIK MaTepHasibl aHbIKTaaabl. CojapislH InnHae
aneHosupyc 1,78 % ceinamana, puHosupyc 4,34 %, koponaBupyc 0,82 % anbikranusi, I/I11 naparpunn Bupycer —
0,87 %, meranneBmoBupyc — 1,04 %, dokaBupyc — 0,30 %. OH HoTHXE Keml OepreH ChlHaMajap PecrnupaTopIIbIK
CHHIUTHAIBABI BUPYC YIIiH 15,25 %-151 Kypanasl.

HazodapuHranesapl chiHaManapibl MOJMMEpPa3bl Ti30EKTIK pPEeaKkUMsAChIHIA CKPUHHUHT IKYPri3y HOTHKECI,
KP 3eprrenren obmnpictapbinaa JXPBU apanac STHOTOTHACHIH KOPCETTI.

2017-2019 x. snuaeMusIIbIK MaychiMbiHAa KazakcTaHHBIH opTYpil ailMakrapblHaH KUHAJIFAH KIMHUKAJBIK
yJIriiepai nojuMepaszbl Ti30eKTi peakuusiia Tymay Ko3aslprbiitapsl xoHe JKPBU cniekropsl OoiibIHIIA abIHFaH
HoTmxkenepi, 2016-2017 x. sanuaeMHsIIBIK MayChIMMEH callbiCThIpFania ykcac 6omnasl. JKPBU Gipaeii Hyckaynaps
KOHE PECIUPATOPIBbIK CHHIMTHANBABI HHOEKIHST KO3AbIPFBILAPIHBIH Yieci 15,25 % 0achIMIbUIBIFBIMEH aifHAIbIM-
Jla JKaracyja.

XKenen pecnimpaTtopibl BUPYCTHIK WH(peKuusuapaAbH anddepeHinanibpl 0anay HOTHKEC], HayKac ajamaapaaH
KO3IBIPFBIIITHl YaKTBUIBl aHBIKTAYFa KOHE CAaHHTAPIBIK-MPOQIIAKTHKAIBIK IIapaiapAbl THIMIL KYPTi3yre BIKHaj
eTe/l.

Tyiiin ce3nep: [1L[P-muarnoctuka, snuadakeiay, Tymay, JKPBU.

H.I. Kausieesa', I'. B. JIyKMaHOBal, H. T. Cakraranos', M. X. Casros', T. H1. I':1e6oBa’,
H. C. Onrap6aesa’, A. M. BaﬁmyxaMeTOBal, M. T. lllamenoBa’, B. J. Bepesun’,
I'. E. HycynﬁaeBaz, A. M. Aiiknmbaes’, A. B. Carpiméaii’, E. U. Ucaesa®

'TOO «HayuHO-IPON3BOACTBEHHBII LIEHTP MUKPOOHOIOTHH ¥ BUPYCOJIOTHIY, AnMaThl, Kazaxcran;
*Punan «Hay4yHO-ITpakTH4ECKHUI LEHTP CAHUTAPHO-3MUAEMUOJIOTHYECKON IKCIIEPTU3BI
n moautopunra» PI'TI va IIXB «HarmoHansHBIN EHTP 0OIIIECTBEHHOTO 3PaBOOXPAHEHIS)
Mununcrepctsa 3apaBooxpanenus Pecny6onmkn Kazaxcran, Anmatsr, Kazaxcras;
3OIrBY «®DenepanbHBII HAYYHO-UCCIIEAOBATEIBCKHHA [IEHTP SMUAESMUOIOTHNA M MUKPOOHOIOTHI
uM. [TouetHoro akanemuka H. @. 'amanen» Munszapasa Poccuiickoit denepanuu, Mocksa, Poccust

OCTPBIE PECITUPATOPHBIE BUPYCHBIE HHO®EKIIUU B 2017-2019 I'T. B KASAXCTAHE

AnHoTanus. [lo BenynHE SKOHOMHYECKOTO yIiepda, HAHOCHMOTO MH(EKIIMOHHBIMH 3a00I€BaHUSIMH, IIEPBOE
MECTO KaK B MHpE, TaK ¥ B HaIllell CTpaHe 3aHMMAalOT OCTpBIE PEeCIUpaTOpHbIe BUpycHbIe mHpekunu. K pecrnupa-
TOPHBIM BHPYCHBIM MH(EKIUIM OTHOCHTCSI Pa3HOOOpasHas rpyIina 3a00IeBaHuH, 00beANHAEMBIX BUPYCHOU MIPHPO-
ol BO30yaWTeNs, OOIIMM MEXaHHW3MOM IMepeladd W KIMHHUKON IMOpaXeHUS PECHHPaTOPHOTO TPaKTa dYeIOBeKa
HE3aBHCHMO OT BO3pacTa, MEeCTa MPOKUBAHMUS M COIMAIBHOTO CTaTyca.

Hecmotps Ha Hanbonblee KIMHAYECKOE W SMTUAEMHOIOTMYECKOe 3HAUCHNE TPUIIA U JIFOEH, IepBOe MECTO
crabunpHo npuHamiexkut OPBU Herpumnmo3Hoi stnosorun. [Ipodiaema pecnupatopHOii HHYEKIMHA HETPHUITIIO3HON
STHOJIOTHH OIPEIENETCS UX IIUPOKUM PACIPOCTPaHEHHEM, TOIHITHOIOTHIHOCTEIO U OTCYTCTBHEM BO3MOJKHOCTH
cnenmpryeckoit nmpodmraktuku. [Ipu 3ToM He Bceraa ynensercst JOCTaTOYHOTO BHIUMAaHHUS BOIPOCAM OPTaHH3aluU
MPOTHUBOAIHIEMUYECKUX MEPOTIPUATHIA B OUarax 3TUX MHQEKIHH.

B cBsizu ¢ 3TUM KpaiiHe BaKHBIMH HANpaBJCHUSIMUA OOpHOBI C PECNUPATOPHBIMH BHUPYCHBIMH HHQEKIUSIMH
SIBIIIFOTCS] HAZ30P 32 UX PacIPOCTPAaHEHHUEM, KOTOPHIN BKIIIOYAET CBOEBPEMEHHYIO TUATHOCTHKY BO30YAUTEIIS.

Henbio naHHON paboThl sBUIOCH BbisiBieHHe Bo3Oymuteneir OPBU cpean nacenenust PK B snmaemuueckue
ce30Hbl 2017-2019 rr. B PT-IILIP.
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B 2017-2019 rT. B MOJMKIMHUKAX U JIeUeOHBIX YUPEKICHUIX pa3iMuHbIX pernoHoB KazaxcraHa oT OONBHBIX
moneit ¢ nuarnozamu OPBU, OP3, 6porxut u mHeBMOHUS nonydeH 4391 kmHrYecknid o0paser.

IIpu naGopaTopHOl AMATHOCTHKE B TOJWMEPA3HOW IICTTHOM pEaKkIuH B PEKHAME PEATbHOTO BpPEMEHH
4391 HOCOIJIOTOYHOTO CMbIBa, I'eHETHUYEeCKHH MaTtepuan Bo3Oyauteneii OPBI oOnapyxen B 24,41% ciydaes:
aZIeHOBHUpYC BbIsBIIEH B 1,78% 1po0, punoBupyc — B 4,34%, xoponasupyc — B 0,82%, Bupyc maparpumnma I/I11 Tamos
— B 0,87%, metamneBMOBHpYC — B 1,04%, 60kaBupyc — B 0,30% mpo6. Hanbompiiee KOMUYIECTBO MOTOKUTEIHHBIX
00pas3IoB BEIIBICHO K PECIIUPATOPHO-CHHIMTHATIBHOMY BUpYyCY — 15,25%.

PesynbraTel, mMoNlydeHHBIE MPH CKPHHHUHTE HOCOTJIIOTOYHBIX CMBIBOB B ITOJMMEpA3HOW IIETHOM pEaKIuy,
YKa3bIBAIOT Ha HUPKYJSIHIO B UccienoBaHHbIX obacTsx PK OPBU cMemranHON 3THOIOTHH.

IlepBUYHBIN CKPUHUHT B MOJMMEPA3HON ICITHOM peakiMyi KIMHHYSCKHX 00Pas3lloB, COOPAHHBIX B Pa3IMYHBIX
pernonax Kazaxcrana B snunemudeckue ce3onsl 2017-2019 rr., mo cnektpy Bo3Oyaureneit rpunna u OPBU, kope-
JUPYIOT ¢ pe3yibpratamu smmace3oHa 2016-2017 rr. IIpomomkaercss COMPKYIALMS aJCHOBHPYCA, PHHOBHpYCA,
KOopoHaBHpyca, Bupyca naparpurmna I/IIl Tunos, meranHeBMOBHpYca, OOKaBHpyca C MIPEUMYILIECTBEHHBIM MPE00-
JaJlaHueM BO30YIUTENs PECHHPATOPHO-CUHLIUTHAIBLHON MH(BEKINHU, N0 KOTopoi cocTaisia 15,25% or obuero
guclia mpoo.

Huddepenunansuas nuarsocruka OPBU criocoOcTByeT CBOEBpEMEHHOMY BBISIBICHUIO BO30yANTEeH HH(EK-
UH y Joer u 6osnee 3¢ (HeKTUBHOMY MIPOBEACHUIO CAHUTAPHO-TIPO(PHUIAKTHUECKIX MEPOIIPUATHIA.

KuroueBsie cinoBa: [11P-nmuaraoctuka, smmaaaazop, rpunm, OPBU.
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