ISSN 2518-1629 (Online),
ISSN 2224-5308 (Print)

KA3AKCTAH PECITYBJIMKACKI
YJITTBIK FhUIBIM AKAJIEMUSCHIHBIH

OciMaikTepIiH OMOJIOTUAICHI KOHE OMOTEXHOJIOTUSCHl MHCTUTY THIHBIH

XABAPJJAPBI

N3BECTUA

HAILIMOHAJIBHOM AKAJIEMUM HAYK
PECITYBJIMKU KA3SAXCTAH

NEWS

OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

WucTtutyTa GMONIOTHN ¥ OMOTEXHOIOTUU PACTeHUN of the Institute of Plant Biology and Biotechnology

BHUOJIOI'UA ’KOHE ME/IMITUHA

CEPUSACBI

¢
CEPUA

BUOJJIOT'MYECKAA U MEJUIINHCKASA

¢
SERIES

OF BIOLOGICAL AND MEDICAL

4 (328)

INIJIAE — TAMBI3 2018 .
HNIO0JIb — ABI'YCT 2018 r.
JULY - AUGUST 2018

1963 XKbITJIBIH KAHTAP AVBIHAH IIbIFA BACTAFAH
N3JAETCSH C SHBAPS 1963 TOLA
PUBLISHED SINCE JANUARY 1963

JKbUUIBIHA 6 PET IIBIFAZIbBI
BBIXOIUT 6 PA3 B T'O/]
PUBLISHED 6 TIMES A YEAR

AJIMATBIL KP ¥TA
AJIMATBI, HAH PK
ALMATY, NAS RK



bac penakTop

KP ¥FA akagemuri, M. f. 1., ipod. 7K. A. Ap3bIKy/10B

A6:xanoB Apxar rpod. (bocron, AKIL),

Aobenes C.K., nmpod. (Mackey, Peceit),

Aiitko:xkuHa H.A., pod., akagemuk (Kazakcran)
Axmyaakos C.K., npoo., akanemunk (Kazakcran)
Anmbindaes MLK., npoo., akanemuk (Kazakcran)
BarnenoB H.J., npod., xopp.-mymreci(Kazakcran)
Bepe3un B.J., mpog., kopp.-mymeci (Kazakcran)
Bepcimo6aes P.U., npod., akanemux (Kazakcran)
Bepkindaes C.®., mpod., (Kaszakcran)

Bucenbaes A.K., mpod., akagemuk (Kazakcran)
bummmobaeBa H.K., npod., akanemuk (KazakcTtan)
Boradexosa T.K., npod., kopp.-mymeci (Kazakcran)
Kancyriposa JL.B., 0.7 k., npod. (Kazakcran)
Ellenbogen Adrian prof. (Tel-Aviv, Israel),
Kambaxun K. K., npod., akanemuk (Kazaxcran), 6ac pea. opbiHOacapsl
3asnan B.K., npod., kopp.-mymeci (Kazakcran)
Ishchenko Alexander prof. (Villejuif, France)
Hcaesa P.B., mpod., (Kazakcran)

Kaiinaposa /I.P., mpod., akagemuk (Kazakcran)
KoxmeTtoBa A.M., ipod., kopp.-mymieci (Kazakcran)
Kysnen6aesa P.C., npod., akanemuk (Kazakcran)
JoxkmuH B.H., mpod., xopp.-mymreci (KazakcTtan)
Jocw [.A., prof. (Mackey, Peceit)

Lunenfeld Bruno prof. (M3pauib)

Maxkames E.K., mpod., kopp.-mymieci (Kazakcran)
Muranaunos .M. (Amepuka)

Mymunos T.A., mpod., akanemuk (Kazakcran)
Oraps H.IL., npod., kopp.-mymeci (Kazakcran)
Omapos P.T., 6.F.x., mpod., (Kazakcran)

poaeyce A.IL npod. (Peceit)

Purton Saul prof. (London, UK)

Paxpinoexor T.K., npod., kopp.-myrreci (Kazakcran)
Canap6ae Mypart npod. (ITapwxk, @panius)
Capo6acoB [doc mpod. (Xwrocton, AKIII)
Typsicoexos E.K., 0.7.k., acc.ipod. (Kazakcran)
MlapmanoB A.T., npod. (AKIL)

«KP ¥T'A Xa0apaapsl. Buoiorus s«sHe MeIMIUHAIBIK CEPHACHD).

ISSN 2518-1629 (Online),

ISSN 2224-5308 (Print)

Menmikrenyii: «Kazakcran PecryOnukachiHbIH ¥ITTHIK FhUTBIM akageMusicb» PKB (Anmartsl K.)

Kazakcran peciiyOnMKachbiHbIH MoJIeHHET TEH akmnapar MHUHHUCTPIINiHIH AKNapaT >XoHE MyparaT KOMHTETIHJE
01.06.2006 >x. 6epinreH Ne5546-7K mep3imik 6acbuIbIM TipKeyiHe KOWBLTY Typailbl KyaJliK

Mep3imuiniri: ®buisiHa 6 per.
Tupaxsr: 300 naHa.

Penaxiusansig mekerkaiipl: 050010, Anmats K., [lleBuenko kemr., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
www:nauka-nanrk.kz / biological-medical kz

© Kazakcran PecryOnukachHBIH ¥ITTHIK FBUIBIM akaneMusichl, 2018

TunorpadusHbeig Mekerkaiibl: «ApyHna» XK, Anmarsr k., Myparbaesa ker., 75.

— ) ——



FmaBHBIE penakTop
akanemuk HAH PK, n.m.H., mpod. 7K. A. Ap3bIKyJioB

A6:xanoB Apxar npod. (bocron, CIIIA),

Aébenes C.K. mpod. (Mocksa, Poccus),
Avitxoxnna H.A. npod., akanemuk (Kazaxcran)
AxmyaakoB C.K. npod., akanemuk (Kazaxcran)
AmunnbaeB ML.K. mpocd., akanemuk (Kazaxcran)
Batnenos H./I. npod. uwnen-kopp.HAH PK (Kazaxcran)
Bepe3un B.J., mpod., wi.-kopp. (Kazaxcran)
Bepcumbaes P.U., mpod., akagemuk (Kazaxcran)
bepxkunbaen C.®D. npod. (Kazaxcran)
Bucen6aer A.K. npod., akanemuk (Kazaxcran)
Bumum6aesa H.K. npod., akanemuk (Kazaxcran)
Boragexosa T.K. npod., uwi.-kopp. (Kazaxcran)
Jxancyryposa JI. B. x.0.1., mpod. (Kazaxcran)
Ellenbogen Adrian prof. (Tel-Aviv, Israel),
KamodaxunK. XK. npoo., akanemuk (Kazaxcran), 3am. ri1. pen.
3asinan B.K. mpod., wr.-xopp. (Kazaxcran)
Ishchenko Alexander, prof. (Villejuif, France)
Hcaena P.B. mpo¢. (Kazaxcran)

Kaiinaposa JI.P. npod., akanemuk (Kazaxcran)
KoxmeroBa A.M. mipod., ui.-kopp. (Kazaxcran)
Ky3nendaepa P.C. npod., akanemuk (Kazaxcran)
JloxmmH B.H., npod., wi.-kopp. (Kazaxcran)
Joce J.A. prof. (Mocksa, Poccust)

Lunenfeld Bruno prof. (M3pawuin)

Maxkames E.K. npod., €n.-kopp. (Kazaxcran)
Muranaunos II.M. (Ameprka)

Mymunos T.A. mpoo., akagemuk (Kazaxcran)
Orapp H.IL mpod., ar.-xopp. (Kazaxcran)
Omapos P.T.x.0.1., npod. (Kazaxcran)

Mponeyc A.IL. npood. (Poccus)

Purton Saul prof. (London, UK)

PaxpinoexoB T.K. mpod., un.-kopp. (Kazaxcran)
Canap6aeB Mypat npo¢. (ITapux, @pannus)
Capboacos Joc npod. (Xerocton, CIIIA)
Typsicoexos E. K., k.0.H., acc.npod. (Kazaxcran)
lapmanos A.T. npod. (CLLA)

«H3BecTusi HAH PK. Cepusi 6mosioruueckasi H MeTUIIMHCKAS.

ISSN 2518-1629 (Online),

ISSN 2224-5308 (Print)

Coo0ctBennuk: POO «Haunonaneshas akanemust Hayk Pecrry6nmku Kazaxcran» (r. AiaMarsr)

CBUIIETENILCTBO O TIOCTAHOBKE HA Y4eT IMEpHOJIMYECKOro NevyaTHoro m3nanus B Komurere mH(bOpManuy M apXuBOB
MunucTepceTBa KynbTypsl 1 uHpopManun Pecnyoimkn Kasaxcran Ne5546-7K, Bernannoe 01.06.2006 r.

IepronuuHocTh: 6 pa3 B rox
Tupax: 300 sx3eMIIApOB

Anpec pepakiun: 050010, r. Anmatsl, yi. [lleBuenko, 28, koM. 219, 220, ten. 272-13-19, 272-13-18,
www:nauka-nanrk.kz / biological-medical kz

© HanmonanbHas akagemus Hayk Pecrryonmuku Kazaxcran, 2018

Anpec tunorpaduu: U1 «Apynay, r. Anmartsl, yin. MypatOaeBa, 75

— 3 —



Editor in chief
Zh.A. Arzykulov, academician of NAS RK, Dr. med., prof.

Abzhanov Arkhat, prof. (Boston, USA),

Abelev S.K., prof. (Moscow, Russia),

Aitkhozhina N.A., prof., academician (Kazakhstan)
Akshulakov S.K., prof., academician (Kazakhstan)
Alchinbayev M.K., prof., academician (Kazakhstan)
Batpenov N.D., prof., corr. member (Kazakhstan)
Berezin V.Ye., prof., corr. member. (Kazakhstan)
Bersimbayev R.I., prof., academician (Kazakhstan)
Berkinbaev S.F., prof. (Kazakhstan)

Bisenbayev A.K., prof., academician (Kazakhstan)
Bishimbayeva N.K., prof., academician (Kazakhstan)
Botabekova T.K., prof., corr. member. (Kazakhstan)
Dzhansugurova L.B., Cand. biol., prof. (Kazakhstan)
Ellenbogen Adrian, prof. (Tel-Aviv, Israel),
Zhambakin K.Zh., prof., academician (Kazakhstan), deputy editor-in-chief
Ishchenko Alexander, prof. (Villejuif, France)
Isayeva R.B., prof. (Kazakhstan)

Kaydarova D.R., prof., academician (Kazakhstan)
Kokhmetova A., prof., corr. member (Kazakhstan)
Kuzdenbayeva R.S., prof., academician (Kazakhstan)
Lokshin V.N., prof., corr. member (Kazakhstan)

Los D.A., prof. (Moscow, Russia)

Lunenfeld Bruno, prof. (Israel)

Makashev E.K., prof., corr. member (Kazakhstan)
Mitalipov Sh.M. (America)

Muminov T.A., prof., academician (Kazakhstan)
Ogar N.P., prof., corr. member (Kazakhstan)
Omarov R.T., Cand. biol., prof. (Kazakhstan)
Prodeus A.P., prof. (Russia)

Purton Saul, prof. (London, UK)

Rakhypbekov T.K., prof., corr. member. (Kazakhstan)
Saparbayev Murat, prof. (Paris, France)

Sarbassov Dos, prof. (Houston, USA)

Turysbekov E.K., cand. biol., assoc. prof. (Kazakhstan)
Sharmanov A.T., prof. (USA)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of biology and medicine.
ISSN 2518-1629 (Online),

ISSN 2224-5308 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 5546-X, issued 01.06.2006

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz / biological-medical.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2018
Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty

— 4 —



ISSN 2224-5308 Cepus 6uonoeuueckas u meouyunckas. Ne 4. 2018

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF BIOLOGICAL AND MEDICAL
ISSN 2224-5308
Volume 4, Number 328 (2018), 47 — 54

UDC 578:23 578.1/.2 578.08

T. I. Glebova, N. G. Klivleyeva, N. T. Saktaganov,
G. V. Lukmanova, M. G. Shamenova, M. H. Sayatov, N. S. Ongarbayeva,
M. K. Kalkozhayeva, A. M. Baimukhametova, L. K. Amirasheva

Institute of Microbiology and Virology, Almaty, Kazakhstan.
E-mail: i_nailya@list.ru

CO-CIRCULATION OF INFLUENZA A AND B VIRUSES
AMONG HUMANS IN THE ARAL REGION
OF THE REPUBLIC OF KAZAKHSTAN DURING
THE 2015-2017 EPIDEMIC SEASONS

Abstract. In 2015-2017, 2105 biosamples (1978 nasopharyngeal swabs and 127 serums) were obtained from
patients in polyclinics and infectious diseases hospitals in Aktobe and Kyzylorda regions of the Republic of Ka-
zakhstan.

Using the polymerase chain reaction for 1978 samples collected from humans, the genetic material of the
influenza A virus was detected in 10.86% of cases, that of the influenza B virus in 9.15%. While subtyping influenza
A virus RNA, A/H1 subtype was identified in 9.76% of samples, A/H3 subtype in 89.30%. The results obtained
from the screening of nasopharyngeal swabs in the polymerase chain reaction, as well as serological data in the
hemagglutination inhibition reaction and enzyme immunoassay indicate co-circulation of the A/HIN1, A/H3N2 and
B influenza viruses in humans in the Aktobe and Kyzylorda regions of the Republic of Kazakhstan during the 2015-
2017 epidemic seasons.

In the virological study of nasopharyngeal swabs obtained from humans, 13 hemagglutination agents were
isolated on chick embryos, 10 of which were identified in the hemagglutination inhibition and neuraminidase in-
hibition assays as influenza A/HIN1 viruses, and 3 as influenza B viruses.

The results from virological and serological studies indicate the need for continuous surveillance of the in-
fluenza virus circulation among humans in Aktobe and Kyzylorda regions in order to timely predict epidemic out-
breaks and carry out preventive measures.

Keywords: circulation, influenza virus, subtype, isolate, hemagglutinin, neuraminidase, chain polymerase
reaction, enzyme-linked immunosorbent assay.

Introduction. Among acute respiratory viral infections, influenza has the greatest clinical and
epidemiological importance for humans. Each year about 600 million cases of influenza are registered
worldwide; at that, 3 million people suffer from serious diseases that lead to a lethal outcome in 250,000 -
500,000 cases [1].

Since 1890, type A viruses periodically, at intervals of 10 to 40 years, cause pandemics resulting
from the emergence of radically new variants of influenza viruses, against which there is little or no
immunity in the human population, a process called antigenic shift. The last 2009/2010 influenza
pandemic was caused by A(HIN1)pdm09 virus, which contains a complex combination of the gene
segments of swine, avian and human influenza viruses. This virus completely replaced circulating earlier
seasonal viruses A(HIN1) and continues to circulate around the world together with A(H3N2) and type B
viruses [2].

Influenza viruses are the most variable among human viruses due to the high mutation rate, rapid
replication, the presence of a segmented genome (which facilitates the gene recombination between
different influenza viruses), and cases of the introduction of zoonotic A type viruses [3].
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The spectrum of epidemic strains of influenza viruses and their characteristics vary depending on the
season of the year. Recently, in Kazakhstan, as in many countries around the world, there is a simul-
taneous circulation of influenza viruses of the A(HIN1), A(H3N2) subtypes and B genus [4-8].

The purpose of this work was to study the peculiarities of the influenza virus circulation in the Aral
region of Kazakhstan during the 2011-2017 epidemic seasons.

Research methods. The collection of clinical samples (nasopharyngeal swabs, serums) from patients
was carried out in polyclinics and infectious diseases hospitals during the 2015-2017 epidemic periods in
the Aktobe and Kyzylorda regions. The samples were stored in liquid nitrogen before initiation of
virological studies.

Primary screening of nasopharyngeal swabs in real-time polymerase chain reaction (RT-PCR) was
performed on a RotorGen 6000 amplification system (Corbett Research, Australia) with the RIBO-prep,
AmpliSens® Influenza virus A/B-FL and AmpliSens® Influenza virus A type-FL kits (produced by the
Central Research Institute for Epidemiology of Rospotrebnadzor, Moscow) [9].

Virus isolation was carried out in two systems using traditional methods: on the MDSC culture with
the addition of TRNC-trypsin (2 pg/mL) and 9-11 day-old chick embryos (CE). To indicate the virus in
the hemagglutination assay (HA), a 0.75% suspension of the chicken and human 0(1) blood group
erythrocytes was used.

The infectious activity of isolates was determined according to the conventional method [10], and
their titer was expressed in 1g EIDsg/02m and 1g TCDsg0.2m1.

Identification of isolates was carried out in the hemagglutination inhibition (HI) and neuramini-
dase inhibition (NAI) assays with polyclonal diagnostic serum kits according to WHO recommendation
[11,12].

The level of specific antibodies against influenza viruses in serum was determined in HI assay and
enzyme-linked immunosorbent assay (ELISA). HI assay was carried out according to the WHO
recommendation using both reference viruses A/California/04/09 (HIN1), A/Solomon Islands/03/06
(HIN1), A/USA/1976/31 (HIN1), A/Aichi/2/68 (H3N2), A/Panama/2007/99 (H3N2), B/Florida/04/06,
and commercial diagnosticums produced by the FSBI Research Institute of Influenza (St. Petersburg). The
test systems intended for influenza viruses of A (HIN1), A (H3N2) subtypes and type B produced by
EPDP LLC (Enterprise for the Production of Diagnostic Preparations, St. Petersburg) were used in
ELISA.

Results and discussion. The materials were collected during the 2015-2017 epidemic seasons in the
medical institutions located in the Aktobe and Kyzylorda regions. In total, 1978 upper respiratory tract
swabs and 127 serums were taken from the patients.

More than 90% of the samples were collected from patients diagnosed with acute respiratory viral
infection. The greatest number of nasopharyngeal swabs (1291) was obtained from children under 14
years of age (65.27%).

Table 1 shows the characteristics of the collected material and results of the primary RT-PCR based
screening of nasopharyngeal swabs.

As can be seen from Table 1, while studying 293 samples collected in 2015, the genetic material of
the influenza virus was detected in 40 samples (13.6% of the total number of samples). Influenza A virus
RNA was detected in 37 samples (12.6%), that of influenza B virus in 3 samples (1.0%). Subtyping made
it possible to detect A/HIN1 virus RNA in 8 swabs (2.7% of cases), A/H3N2 virus RNA in 27 samples
(9.2%).

Of 112 samples taken from patients in 2016, the genetic material of the influenza virus was detected
in RT-PCR in 18 samples (16.1% of the total number of samples). Influenza A virus RNA was detected in
16 samples (14.3%), that of influenza B virus in two samples (1.8%). Subtyping made it possible to detect
A/HIN1 virus RNA in 13 swabs (11.6% of cases), A/H3N2 virus RNA in 3 samples (2.7%).

When examining 1573 biosamples obtained in 2017, the genetic material of the influenza virus was
detected in 338 samples (21.5% of the total number of samples). Influenza A virus RNA was detected in
162 biosamples (10.3%), that of influenza B virus in 176 samples (11.2%). Subtyping of PCR-positive
samples for influenza A virus revealed the presence of the genetic material of A/H3N2 virus in all 162
samples; it was not possible to detect A/HINI virus RNA.

—— 48 ——
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Table 1 — Characterization and RT-PCR based screening of clinical samples collected from humans in 2015-2017

Number of PCR-positive samples
Year Sampling site Number for infl for viruses of subtypes: |for infl Number
of nasopharyn-geal swabs | 10T Intluenza - ({for ntluenza| of serums
A virus A/HINI | A/H3N2 | Bvirus
2015 Aktobe region 39 8 5 1 2 25
Kyzylorda region 254 29 3 26 1 23
Total: 293 37 8 27 3 48
Aktobe region 17 4 3 2 0 22
2016
Kyzylorda region 95 12 10 1 2 -
Total: 112 16 13 3 2 22
017 Aktobe region 768 137 137 96 25
Kyzylorda region 805 25 25 80 32
Total: 1573 162 162 176 57
Total for 3 years 1978 215 21 192 181 127

Therefore, the primary RT-PCR based screening of nasopharyngeal swabs showed that influenza A
and B viruses co-circulated among humans in the Aktobe and Kyzylorda regions in 2015-2017. At the
same time, the influenza A/H3N?2 virus, which prevailed in 2015 and gave the place to the A/HIN1 virus
in 2016, manifested itself again in 2017.

As a result of primary infection and subsequent passages on CE and MDCK cultures, 13 hemagglu-
tinating agents were isolated from PCR-positive samples with titers on CE from 1:32 to 1:1024 and on
MDCK culture from 1:4 to 1:32.

Identification of 2015-2017 isolates was carried out in HI and NAI assays. The results of determining
the hemagglutinin subtype in the isolates are given in table 2.

Table 2 — Identification of hemagglutinin subtypes for the 2015-2017 influenza virus isolates in HI assay

Titer of immune serum antihemagglutinin
Isolate A/USA/1976/31 1?1{1 Islgl‘/’(‘g‘/’& A/California/04/09 A/Aichi/2/68 |A/Panama/2007/99| B/Florida/04/06
(HINT) (HINI) (HIN1)pdm (H3N2) (H3N2)
1280 640 640 640 640 640
Aktobe/02/15 160 160 160 <20 <20 <20
Aktobe /03/15 80 40 40 <20 <20 <20
Aktobe /06/15 80 20 20 <20 <20 <20
Aktobe /18/15 80 20 20 <20 <20 <20
Aktobe /20/15 320 160 160 <20 <20 <20
Kyzylorda/83/15 160 160 160 <20 <20 <20
Kyzylorda /176/16 40 80 40 <20 <20 <20
Kyzylorda /177/16 160 40 20 <20 <20 <20
Kyzylorda /178/16 80 20 20 <20 <20 <20
Kyzylorda/185/16 320 160 160 <20 <20 <20
Kyzylorda /21/17 <20 <20 <20 <20 <20 80
Kyzylorda/28/17 <20 <20 <20 <20 <20 160
Aktobe /73/17 <20 <20 <20 <20 <20 80
*Homologous antibody titers for reference serums are presented; homologous antibody titer for reference serums against
A/USA/1976/31 (HIN1) strain was of 1:1280, for the remaining ones of 1:640.




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

As can be seen from table 2, the hemagglutinating activity of the Aktobe/02/15, Aktobe/03/15,
Aktobe/06/15, Aktobe/18/15, Aktobe/20/15, Kyzylorda/83/15, Kyzylorda /176/16, Kyzylorda /177/16,
Kyzylorda /178/16, and Kyzylorda/185/16 isolates from 1/32 to 1/4 of the homologous titers was
suppressed by immune serums against the A/USA/1976/31 (HIN1), A/Solomon Islands 03/06 and
A/California /04/09 (HIN1) pdm viruses. This allowed attributing HAA to the influenza A virus with the
H1 hemagglutinin subtype.

The hemagglutinating activity of three isolates (Kyzylorda /21/17, Kyzylorda/ 28/17 and Aktobe
/73/17) from 1/8 to 1/4 of the homologous titer was suppressed by immune serums against the influenza
B/Florida/04/06 virus. Serums against influenza A/USA/1976/31 (HIN1), A/Solomonlslands/03/06
(HIN1), A/California /04/09 (HIN1) pdm, and A/Aichi/2/68 (H3N2) viruses gave the negative results,
which made it possible to classify the 2017 isolates as influenza type B virus.

The results from subtype identification of the second surface glycoprotein for influenza A virus
isolates in NAI assay are presented in table 3.

Table 3 — Identification of neuraminidase subtype for the 2015-2016 influenza virus isolates in NAI assay

Isolate Antibody titer against neuraminidase subtypes

NI N2
A/Aktobe/02/15 100 <20
A/Aktobe /03/15 100 <20
A/Aktobe /06/15 100 <20
A/Aktobe /18/15 100 <20
A/Aktobe /20/15 100 <20
A/Kyzylorda/83/15 100 <20
A/Kyzylorda/176/16 100 <20
A/Kyzylorda/177/16 100 <20
A/Kyzylorda/178/16 100 <20
A/Kyzylorda/185/16 100 <20

Note. The reciprocals of antineuraminidase antibody titers are presented.

It can be seen from Table 3 that the neuraminidase activity of all isolates in titers of 1:100 was sup-
pressed by the immune polyclonal serum against the A/HIN1 virus.

Therefore, according to the results of HI and NAI assays, the 2015-2016 isolates were attributed to
influenza A viruses with A/HINT1 antigenic formula, and the 2017 isolates to influenza type B virus.

To evaluate the 2015-2017 seroepidemiological situation of influenza in the Aral region, 127 serums
were examined in HI assay and ELISA. The results of HI assay are shown in figure 1.

As can be seen from figure 1, in the 2015 epidemic season, antihemagglutinins to the influenza
A/H3N2 virus were detected in human serums in 60.4% (29 samples), in 10.5% of cases (5 samples) the
serums were found to be seropositive against the influenza A/HIN1 virus. The serums were positive
against influenza B virus in 6.3% of cases (3 samples); antihemagglutinins simultaneously to influenza
A/HINT1 and A/H3N2 viruses were detected in 4.2% (2 samples) and to influenza A/H3N2 and B viruses
in 2.1% (1 sample). Antibody titers were of 1:80-1:320.

In 2016, antihemagglutinins to the influenza A/HINT1 virus were detected in human serums in 40.9%
of cases (10 samples), 18.2% of cases (4 samples) were found to be seropositive against the influenza
A/H3N2 virus. In 9.1% of cases (2 serums) antihemagglutinins to influenza B virus were detected.

In 2017, antihemagglutinins to the serotype A/H3N2 virus were detected in 47.4% of cases
(27 samples), to influenza type B virus in 5.3% (3 samples); antibodies simultaneously to influenza A
(HIN1 + H3N2) viruses were detected in 19.3% of cases (11 samples). Antibody titers were of
1:80-1:320.

Figure 2 presents the results of a serological study of 127 serums in ELISA.
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Figure 1 — Detection of specific antibodies against influenza viruses in serums in HI assay
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Figure 2 — Identification of antibodies against influenza viruses in serums in ELISA

As can be seen from figure 2, in the 2015 epidemic season, antibodies against the influenza A/H3N2
virus were detected in 69.6% of cases (28 samples), influenza A/HIN1 virus in 12.6% (6 samples), and
influenza B virus in 4.2% (2 serums).

While studying 22 serums obtained in 2016, antibodies against the influenza A/HIN1 virus were
detected in 54.5% of cases (12 samples), influenza A/H3N2 virus in 27.3% (6 samples), and influenza B
virus in 9,1% (2 serums).

In the 2017 epidemic season, antibodies against the influenza A/H3N2 virus were detected in the vast
majority of serums (42.1% - 24 samples), influenza B virus in 15.8% of the serums (9 samples); anti-
bodies simultaneously against A (HIN1+H3N2) viruses were detected in 22.8% of cases (13 serums),
A/H3N2 and B viruses in 14.0% (8 samples).

Therefore, the results from serological studies of serums in ELISA and HI assay indicate co-circu-
lation of influenza A/HIN1, A/H3N2, type B viruses and mixed influenza infection in the Aktobe and
Kyzylorda regions during the 2015-2017 epidemic seasons. A distinctive feature of the 2017 epidemic
season is the high content of antibodies against the A/H3N2 and B virus.
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According to the literature data, recently there has been a simultaneous circulation of strains
representing various evolutionary lines of influenza A and B viruses [4, 13-16]. At that the antigenic com-
position of the viral population varies depending on the epidemic seasons [17-19]. Subtypes HIN1 and
H3N2 of influenza A viruses are widespread among humans. Influenza B virus infection proceeds easier
as compared with type A, produces small outbreaks and rare mutations [20].

The unique antigenic variability of influenza viruses, which allows them to overcome interspecies
barriers, leads to the emergence of viruses with new biological properties that are capable of wide epi-
demic spread. [21] In connection with this the most important areas of the fight against influenza include
the surveillance of the infection spread, timely pathogen diagnostics, and disease prevention.

Conclusions. In the initial screening of nasopharyngeal swabs and serological studies of serums
collected in the 2015 -2017 epidemic season from the patients in Aktobe and Kyzylorda regions, co-cir-
culation of influenza A/H3N2, A/HIN1 and B viruses was established in RT-PCR, HI assay, and ELISA.

As a result of virological studies, ten isolates of influenza A/HIN1 and three isolates of influenza B
viruses were obtained from clinical samples, which confirmed the circulation of influenza viruses in the
region.
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PMK «Muxkpobuoiorus xoHe Bupyconorust nHCTUTyTe» KP BFM FK, Anmarter, Kazakcran

2015-2017 KK. TYMAY IHAETI APAJIBIF BIHIAFbI
KA3AKCTAH PECITYBJIMKACHI APAJI MAHAWBI TYPFBIHJIAP APACBIHJIAFBI
A JKOHE B TYMAY BUPYCTAPBIHBIH AHHAJILIMBI

Annoranus. 2015-2017 xok. apanbireiHOa AKTe0e >xoHe KpI3puiopma oOMBICTapBIHAAFE MH(PEKIHSIIBIK eM-
XaHaJapbIMEH IOJIMKIMHAKAIAPBIHAAFEl CHIpKAT amammapaad 2105 OowocerHamanap anbsiHABL. (1978 TaHay-MyphIH
JKaFBIHBICHL KoHE 127 KaH capbhICYHI).

Momumepasapl Ti30ekTi peakIMACHHIA amamuaplaaH xuHaiaraH 1978 ynrineH A Tymay BHPYCBIHBIH TeHe-
TUKaIBIK Matepuansl 10,86% >xarmaiibiHna aHslKTanabsl, B Tymay Bupycel — 9,15%. A Tymay BUPYCBIH cyOTHIITEY
ke3inne A/H1 tymay Bupycel — 9,76% ceiHamacsiana ansikranca, A/H3 — 89,3% kypansl.

MypbIH-TaHay >KaFbIHIBICHIH MOIMMHUPA3Abl Ti30€KTI PeaKIMACBIHAA CKPUHHMHT XKYPri3y KoHE KaH CapbICybIH
TEeMAarTIIOTHHAIN TeXKEy PEeKIUsACHIMEH MMMYHO(DEPMEHTTI Talaynarsl 3epTTey HoTmkenepi, Akreoe xone KpI-
3BUTOpZA OONMBICTAPBIHAAFH amamaap apaceiama 2015-2017 xox. A/HIN1, A/H3N2 xone B Tymay Bupycraps! aitHa-
JTBIMIA KYPTeHAITIH KOpCeTei.

AnampapiaH KWHaJFaH MYPBIH-TaHAY >XKarbIHIBUIAPBIH BUPYCOJIOTHAJIBIK 3€PTTE€Yy HOTHIKECIHIE, TaybIK OM-
OpuoHmapeiHAa 13 TEeMarTIIOTHHUHIEYIII areHT OeiHin anpiHAbl. HelipaMuHIIa3 OelICeHAIITiH TeXKey PeaKIusIChl
JKOHE TeMarTIIOTHHAINA Texxey peaknmsaceiHa 10 A/HIN1 tymay Bupycsl, 3 B Tymay BHpYCHI OOJBIT aHBIKTAJIEL.

Bupycomorusuibik KoHE CEepONIOTHSUIBIK 3epTTeyNepaiH HoTmxkenepi AKrebe koHe KeI3putopma oOmbIcTapbIH-
JAFBl aJaMaap apachlHAAFBl TYMay iHIETIH anaslH-ajia 0oJDKay JKoHE MPOQIIAKTHKAIBIK ic-TIapajapAbl JKYpri3y
YIIiH, TyMay aifHANBIMBIH Y3IIKCi3 KaJaraiay KaKeTTUIIrH KepceTei.

Tyiiin ce3aep: aliHamBIM, TYMay BHPYCBI, THIIACTBI, H30JIAT, TEMArTIIIOTHHNH, HEHPaMUHNAA3a, MTOJIMMEPa3Ibl
Ti30€eKTi peakiuss, UMMyHHO(EpMeTTi Tanmay.
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PI'TI «MuaCcTHTYT MUKpOoOHONoruu u Bupyconorun» KH MOH PK, Anmvatsl, Kazaxcran

COLIUPKYJIALAA BUPYCOB I'PUIIIA A U B CPEJIM JIIOJEM
B APAJIBCKOM PEI'MOHE PECITYBJIMKHN KA3AXCTAH
B OJIINJEMHWYECKHUE CE30OHBI 2015-2017 I'T.

AnnoTtanus. B 2015-2017 rr. B Aktroounackor n Kei3sutopauackoit oomactsx PK ot 6oiapHBIX Jtosei B 1o-
JUKIMHAKAX U MHOEKIMOHHBIX OonbHUIAX nonyudeHo 2105 ouonpob (1978 HocorioToyHbix cMbiBa U 127 chIBOpO-
TOK KPOBH).

B nmonmmmepasHoit nenHo# peakmuu B 1978 obpasax, coOpaHHBIX OT JIFOJEH, TeHETUIECKUI MaTepHal BUpyca
rpunma A 6su1 obHapyxeH B 10,86% cimyuaes, Bupyca rpunmna B — B 9,15%. IIpu cy6tumupoBanun PHK Bupyca
rpumnmna A noxrun A/H1 naentndunuposan B 9,76% npod, A/H3 — B 89,30%.

Pe3ynbTaThl, MOJy4eHHbIE TIPH CKPUHUHIE HOCOTJIOTOYHBIX CMBIBOB B MOJIMMEPA3HOI LIEITHOM PeaKlnK, TaKkKe
KaK M JIaHHbIE CEPOJIOTHYECKHX UCCIICIOBAHUI B pEaKIMU TOPMOXKEHHUS TeMarrjJioTHHALIME U UMMYHO(EPMEHTHOM
aHajM3e, yKa3bIBalOT Ha COLUpKyJsinuio BupycoB rpunma A/HINI1, A/H3N2 u B y mroneit B AKTIOOMHCKO# ©
Ke3putopannckoit oomactax PK B smuaemuyeckue ce3onst 2015-2017 rr.

[Ipu BHPYCOJIOTHYECKOM HCCIICJOBAHUN HOCOTJIOTOUHBIX CMBIBOB, IOJYYEHHBIX OT JIFOJEi, HA KypHHBIX dM-
OpuoHax BbIJEICHO 13 reMarrIIOTHHUPYIOUMX areHToB, 10 M3 KOTOPBIX WACHTU(UIMPOBAHBI B PEAKIMA TOPMO-
KEHHUsI TeMarrjJiOTHHALIMK U PeaKklUd WHTUOWIMH HEeHpaMHHUIA3HON aKTHBHOCTU Kak BUpychl rpurma A/HINI,
TPH — KaK BUPYCHI rpuria B.

Pe3ynbTaThl BUPYCOJIOTHUECKHX U CEPOJIOMMYECKUX UCCIICIOBAHUI CBUIETEIBCTBYIOT O HEOOXOAMMOCTH IPO-
BEJICHMS TTOCTOSTHHOTO HAA30pa 3a HUPKYJLIued Bo3OymuTeneil rpummna cpean moneil B AkTroonHckoi n Ke3pui-
OP/AMHCKO# 00JaCTSX C LEJIbI0 CBOEBPEMEHHOI'O IPOTHO3MPOBAHMS JMTUIEMHYECKUX BCIBIIIEK W MPOBEACHUS MIPO-
(bUIAKTHYECKUX MEPOTIPHUSTHA.

KaioueBble ciioBa: HUPKYISIHS, BUPYC TPHIIIA, TOATHII, H30JIAT, [EMArrJIlOTUHIH, HeHpaMHHU1a3a, LEMHas
NoJMMepa3sHas peaxiys, UMMYHHO(QEPMETHBIN aHaAIIN3.
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