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Surveillance of West Nile Fever in the Republic of Kazakhstan, 2023-2025

In 2023-2025, comprehensive monitoring of West Nile fever (WNF) was conducted across 14 regions of the
Republic of Kazakhstan to assess virus circulation in natural foci. The study included the main potential res-
ervoirs and vectors of the pathogen, namely wild migratory birds, mosquitoes, ixodid ticks, and bats. A total
of 362 biological samples from wild birds, 84 samples from bats, 679 ticks, and 1,554 mosquitoes were ex-
amined. Laboratory diagnostics were performed using polymerase chain reaction (PCR) with primers specific
to West Nile virus. According to the results, West Nile virus RNA was detected exclusively in wild birds—in
5 of 362 samples, corresponding to a prevalence of 1.38 % (95 % CI: 0.45-3.19 %). No West Nile virus RNA
was detected in samples obtained from mosquitoes, ticks, or bats. Positive samples were detected in wild
birds from the Pavlodar and Karaganda regions. The obtained data confirm the leading role of migratory birds
in the introduction of West Nile virus into the territory of Kazakhstan and indicate the need for continued sys-
tematic epizootiological and molecular monitoring to assess the risk of the formation and maintenance of nat-
ural infection foci.

Keywords: monitoring, PCR, West Nile fever, flaviviruses, wild birds, mosquitoes, ticks, bats,
epizootiological monitoring.

Introduction

West Nile fever (WNF) is a zoonotic arboviral disease with a global distribution. The virus was first
isolated in Uganda in 1937, and since the late 1990s it has caused epidemic outbreaks in North America,
Europe, and Asia [1-6], making it one of the most significant arboviral infections worldwide, alongside Zika,
Chikungunya, and Dengue viruses.

Virus circulation is maintained through an enzootic “mosquito—bird” cycle, in which wild birds,
particularly migratory species, serve as the main reservoir and play a key role in long-distance virus
dissemination [7, 8].

Most West Nile virus infections are asymptomatic; however, a proportion of patients develop uncom-
plicated febrile illness, and in rare cases severe neuroinvasive forms occur [9-11]. Mortality in neuroinvasive
disease may exceed 10 % among elderly individuals, and survivors often experience long-term neurological
sequelae. Recent studies have confirmed the first clinical cases of neuroinvasive WNF in the Almaty region
in 2019, indicating a real public health threat and confirming active virus circulation in southern regions of
Kazakhstan [12].

Over the past two decades, the nosoarea of WNF has been continuously expanding, including territories
of the Russian Federation and regions bordering Kazakhstan. Positive results for West Nile virus have been
reported in the West Kazakhstan region, while in Almaty an increase in the incidence of serous meningitis
during the summer period has been observed, the etiology of which remains unidentified [13].

Kazakhstan, located at the intersection of the Central Asian and Siberian—South Asian bird migration
flyways, is at risk of West Nile virus introduction. Climatic conditions, including warm summer periods and
the presence of numerous water bodies, favor mass breeding of Culex mosquitoes, the primary vectors of the
virus. Early studies conducted in 2013-2014 detected virus circulation in seven bird species in the vicinity of
major water bodies in the Almaty region—Sorbulak, Aksu, and Alakol [14]. Subsequent investigations in
2022-2023 in the Almaty and Zhambyl regions confirmed the presence of the virus in the hooded crow
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(Corvus corone), Eurasian jackdaw (Corvus monedula), and Eurasian sparrowhawk (Accipiter nisus), indi-
cating long-term circulation of WNF in southern Kazakhstan [15].

In contrast to European countries and the United States, where systematic epidemiological surveillance
of WNF is conducted, studies in Kazakhstan have been sporadic and have not encompassed all key compo-
nents of the epizootic chain, including birds, mosquitoes, ticks, and bats. The lack of comprehensive long-
term studies hampers accurate assessment of the current epizootiological situation and limits the ability to
predict risks to human and animal health.

Therefore, large-scale epizootiological monitoring of West Nile virus in Kazakhstan during 2023-2025
among potential reservoirs and vectors is critically important for identifying areas and intensity of virus cir-
culation, developing an effective epidemiological surveillance system, and integrating Kazakhstan into inter-
national arbovirus control programs.

Experimental

Sample Collection

Sampling was conducted during the active seasons of vectors, primarily from May to September, with
peak sampling occurring in June—August, corresponding to the highest activity of mosquitoes. Samples were
obtained from clinically healthy animals in natural biotopes (wetlands, river floodplains, forest belts) located
near human settlements and agricultural areas.

Samples from free-living migratory and synanthropic birds were collected using ornithological mist
nets, as well as from birds obtained during legally authorized hunting activities.

Bats were captured in old and abandoned buildings, attics, caves, and tunnels. An ultrasonic detector
Batbox Baton (NHBS, United Kingdom) was used to locate bat colonies. Individuals were captured using
entomological nets and mist nets in caves or manually in buildings. Swabs from mucosal surfaces and guano
samples were collected from bats. After sampling, all animals were released at the capture sites.

Mosquitoes were collected using entomological nets, CDC light traps, and aspirators during daytime
and nighttime in areas of mass breeding and resting. Ticks were collected by flagging (dragging) vegetation
and shrubs, as well as by removal from the bodies of captured mammals. For each sample, the date of collec-
tion, species, number of individuals, and geographic coordinates were recorded. Transportation to the labora-
tory was carried out on the day of collection; when immediate delivery was not possible, adult ticks were
temporarily stored in tubes with moistened filter paper at +4 °C for no more than 10 days. In the laboratory,
live ticks were surface-sterilized by double washing in 70 % ethanol for 30 s.

To improve PCR efficiency mosquitoes and ticks were pooled according to species, sampling location,
and collection date, with pool sizes ranging from 9 to 15 individuals for mosquitoes and from 1 to 5 individ-
uals for ticks, depending on their size and degree of blood engorgement (Table 2). All samples were immedi-
ately placed in transport medium and stored at —80 °C until laboratory analysis.

RNA Extraction and cDNA Synthesis

RNA was extracted from homogenized tissue samples and arthropod pools using the QlAamp Viral
RNA Mini Kit (Qiagen, Germany) in accordance with the manufacturer’s instructions. Reverse transcription
for first-strand cDNA synthesis was performed using SuperScript™ III Reverse Transcriptase (Invitrogen,
USA) and random hexamer primers.

PCR Detection of West Nile Virus

Detection of viral RNA was performed using a two-round PCR assay with primers recommended by
the OIE (Table 1) [16].

Table 1
Primers used for detection of West Nile virus by RT-PCR

No. Primer name Sequence (5'—3") Product size
1401F ACC-AAC-TAC-TGT-GGA-GTC
1 445 bp
1845R TTC-CAT-CTT-CAC-TCT-ACA-CT
1485F GCC-TTC-ATA-CAC-ACT-AAA-G
2 248 bp
1732R CCA-ATG-CTA-TCA-CAG-ACT
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PCR amplification was performed in a Mastercycler thermal cycler (Eppendorf, Germany) using the
OneStep RT-PCR Kit (Qiagen, Germany). The total reaction volume was 20 pL per sample.

The amplification program for the first round included: 45 °C for 45 min (reverse transcription); 95 °C
for 11 min; followed by 35 cycles of 95 °C for 30 s, 55 °C for 45 s, and 72 °C for 60 s, with a final extension
at 72 °C for 5 min. For the second round, the program consisted of 95 °C for 11 min followed by 35 cycles
of 95 °C for 30 s, 55 °C for 45 s, and 72 °C for 62 s.

Amplification products were visualized by electrophoresis in a 1.5 % agarose gel stained with ethidium
bromide.

Additionally, commercial real-time RT-PCR kits were used:

AmpliSens® WNV-FL (Central Research Institute of Epidemiology, Rospotrebnadzor, Russia). Analy-
sis was performed on a Rotor-Gene Q amplifier (Qiagen, Germany) according to the manufacturer’s instruc-
tions, with fluorescence detection in the FAM and JOE channels.

West Nile Virus (WNV) TagMan RT-PCR Kit (Norgen Biotek, Canada). Real-time RT-PCR was con-
ducted strictly following the manufacturer’s protocol using a Rotor-Gene Q instrument.

Sequencing and Phylogenetic Analysis

Sequencing was performed using the dideoxy chain-termination (Sanger) method with fluorescently la-
beled dideoxynucleotides on an automated 16-capillary Genetic Analyzer 3130xI (Applied Biosystems,
USA). POP-7 polymer was used for capillary electrophoresis. Sequencing reactions were generated using the
cycle sequencing method.

Phylogenetic analysis was conducted using MEGA version 6.06 [17] with the following parameters:
statistical method—Neighbor-Joining; test of phylogeny—bootstrap method; number of bootstrap replica-
tions—500; model/method—Kimura 2-parameter model; substitutions included—transitions and
transversions; gaps/missing data treatment—complete deletion; codons included—1st + 2nd + 3rd + non-
coding positions.

Statistical and Geospatial Analysis

Statistical analysis was performed using GraphPad Prism software. Descriptive statistics were applied
to calculate overall and regional prevalence rates. Chi-square tests were used to assess significant differences
in prevalence between regions. A p-value < 0.05 was considered statistically significant. Results were pre-
sented as percentages with 95 % confidence intervals to reflect uncertainty around the estimates.

Geographic coordinates of sampling sites were mapped using QGIS version 3.34.

Results and Discussion

During 2023-2025, biological samples were collected in 14 regions of the Republic of Kazakhstan
(Zhambyl, Almaty, Zhetisu, Turkestan, Kyzylorda, West Kazakhstan, Atyrau, Aktobe, Mangystau, Akmola,
North Kazakhstan, Karaganda, Abay, and East Kazakhstan regions). In total, samples were obtained from
362 wild migratory birds, 84 bats, 679 ticks, and 1,554 mosquitoes. Survey locations, sampling sites, and
numbers of collected samples are presented in Table 2 and Figures 1-2. During field investigations, no dis-
eased or dead animals were detected. Samples from birds and bats were collected exclusively from clinically
healthy individuals.

Table 2
Number of samples collected in the regions of Kazakhstan
No. Region Birds | Ticks (E)(;f) Mosquitoes M?;gg:;;) €s Bats
1 2 3 4 5 6 7 8
2023
1 | Kostanay 10 10 3 - - -
2 | Akmola 6 - - - - -
3 | Zhambyl 60 25 8 - - 1
4 | Atyrau - 5 5 - - 17
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Continuation of Table 2

No. Region Birds | Ticks (-Fl;(i)%ﬁ) Mosquitoes Mc();gglig) € Bats
1 2 3 4 5 6 7 8
2023
5 | Aktobe - 5 3 - - 12
6 | Abay - 10 3 - - -
7 | West Kazakhstan - 10 3 - - 22
8 | Almaty - 17 7 - - -
9 | Zhetisu - 15 6 - - -
Total 76 97 38 - - 52
2024
1 | Aktobe 13 - - 208 20 -
2 | Pavlodar 3 - - 12 1 -
3 | Zhambyl 27 18 13 12 1 -
4 | Karaganda 32 - - - - -
5 | Kyzylorda 29 45 21 41 4 -
6 | Turkestan 3 90 40 30 3 32
7 | Zhetisu 12 49 20 - - -
8 | Almaty 20 38 13 - - -
9 | Abay - 45 26 - - -
10 | West Kazakhstan - 35 11 51 5 -
11 | Atyrau - - - - - -
12 | Mangystau - - - - - -
Total 139 320 144 354 34 32
2025
1 | Almaty 131 43 16 101 10 -
2 | Zhambyl 2 7 7 100 10 -
3 | Karaganda 14 - - - - -
4 | West Kazakhstan - 74 64 100 10 -
5 | North Kazakhstan - 50 22 84 8 -
6 | Zhetisu - 45 41 103 10 -
7 | Atyrau - 13 13 100 10 -
8 | Mangystau - 30 21 - - -
9 | Aktobe - - - 100 10 -
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Continuation of Table 2

No. Region Birds | Ticks (-;:)%IT:) Mosquitoes Mc();ggli;;) € Bats

1 2 3 4 5 6 7 8
2025

10 | Kostanay - - - 99 10 -
11 | Turkestan - - - 100 10 -
12 | Kyzylorda - - - 100 10 -
13 | Akmola - - - 116 12 -
14 | East Kazakhstan - - - 97 10 -
Total 147 262 184 1200 120 -
Total 362 679 366 1554 154 84
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Figure 1. Survey and sampling sites for birds in 2023-2025

All collected samples were tested for the presence of West Nile virus (WNV) RNA. As a result of the
study, WNV was detected only in samples from five birds (Table 3). The overall prevalence of WNV among
wild birds was 1.38 %, including 2.16 % in 2024 and 2.04 % in 2025. WNV RNA was detected in samples
from wild birds—common shelduck, duck, and black-headed gull—collected in the Pavlodar region in 2024
(prevalence 100 %), as well as in two samples—Eurasian jackdaw and magpie—collected in the Karaganda
region in 2025 (prevalence 35.7 %). The geographic distribution of WNV among birds is shown in Figure 3.
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Table 3
Results of PCR testing of wild bird samples for West Nile virus
No. Region Tested Positive % Positive 95 % ClI (%) p-value*
2023

1 | Kostanay 10 0 0.0 0.0-4.7 —

2 | Akmola 6 0 0.0 0.0-4.7 —

3 | Zhambyl 60 0 0.0 0.0-4.7 —
Total 76 0 0.0 0.0-4.7 —

2024

1 | Aktobe 13 0 0.0 0.0-2.7 —

2 | Pavlodar 3 3 100.0 29.2-100 0.000001

3 | Zhambyl 27 0 0.0 0.0-2.7 —

4 | Karaganda 32 0 0.0 0.0-2.7 —

5 | Kyzylorda 29 0 0.0 0.0-2.7 —

6 | Turkestan 3 0 0.0 0.0-2.7 —

7 | Zhetisu 12 0 0.0 0.0-2.7 —

8 | Almaty 20 0 0.0 0.0-2.7 —
Total 139 3 2.16 0.45-6.2 0.27

2025

1 | Almaty 131 0 0.0 0.0-2.8 —

2 | Zhambyl 2 0 0.0 0.0-2.8 —

3 | Karaganda 14 2 35.7 1.78-42.8 0.013
Total 147 2 1.36 0.17-4.8 0.27
Total 362 5 1.38 0.45-3.2 —

* p<0,05
West Kazakhstan 7
A s
@ WNV(+), 2024
@ WNV(+), 2025
Figure 2. Geographic distribution of West Nile virus among wild birds in Kazakhstan
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Analysis of published data indicates that more than 300 bird species are involved as hosts and carriers
of West Nile virus (WNV) [18]. In the present study, the sampled avifauna included representatives of dif-
ferent ecological groups, including waterfowl (Anas platyrhynchos, Tadorna tadorna), synanthropic and pas-
serine birds (Corvidae and other passerines, including Coloeus monedula and Pica pica), and semi-aquatic
species (Chroicocephalus ridibundus). Raptor species were also represented to a limited extent (e.g., Accipi-
ter nisus).

WNV-positive samples were detected in the common shelduck (Tadorna tadorna), mallard (Anas
platyrhynchos), and black-headed gull (Chroicocephalus ridibundus) from the Pavlodar region, as well as in
the Eurasian jackdaw (Coloeus monedula) and magpie (Pica pica) from the Karaganda region (Table 4).

Table 4
Characteristics of WNV-positive bird samples by species, location, and sampling date
Species Region District Sampling site Date Ec;rlggg:al Result
Tadorna tadorna Pavlodar Bayanaul Lake Shalkarkol | 17.08.2024 | Waterfowl | Positive
Anas platyrhynchos Pavlodar Bayanaul Lake Shalkarkol 17.08.2024 | Waterfowl | Positive
C_:h_r oicocephalus Pavlodar Bayanaul Lake Shalkarkol 17.08.2024 Seml_— Positive
ridibundus aquatic
Coloeus monedula Karaganda Nura Lake Balkhash 31.03.2025 Passerine Positive
Pica pica Karaganda Nura Lake Balkhash 31.03.2025 Passerine | Positive

Previously, in the Almaty region, WNV RNA had been detected in seven avian species serving as virus
carriers of West Nile fever. In 2015, WNV RNA was identified in samples from the common chiffchaff
(Phylloscopus collybita), Turkestan shrike (Lanius phoenicuroides), mallard (Anas platyrhynchos), great
cormorant (Phalacrocorax carbo), common whitethroat (Sylvia communis), common sandpiper (Actitis
hypoleucos), and Caspian gull (Larus cachinnans) [14].

Subsequently, during 2021-2023, in addition to the seven previously identified avian carriers, four
more bird species were identified as WNV carriers [15, 19]. In 2021, WNV was detected in samples from the
barn swallow (Hirundo rustica) and common chiffchaff (Phylloscopus collybitus) in the Zhambyl region,
while in 2022-2023 it was identified in samples from the hooded crow (Corvus corone), Eurasian jackdaw
(Corvusmonedula), and Eurasian sparrowhawk (Accipiter nisus). Based on these findings, it can be assumed
that many bird species previously given little attention actively participate in WNV circulation and likely
play a significant role in the maintenance and persistence of natural WNV foci. Occupying diverse ecologi-
cal niches, these bird species may serve as natural reservoirs of WNV.

Detection of WNV in birds in the Pavlodar region (2024) and Karaganda region (2025) is consistent
with the hypothesis that migratory birds play a leading role in virus introduction [20, 21]. While earlier
WNV activity had been documented mainly in western Kazakhstan [22], the present data provide the first
evidence of virus detection in birds from central and northeastern regions of the country. This may indicate
both an expansion of the virus activity range and the existence of previously unrecognized local foci along
migratory flyways.

Our recent studies also confirm the expansion of the WNYV distribution range in Kazakhstan [23]. In the
present study, the role of horses in WNV circulation in Kazakhstan was demonstrated for the first time. An-
tibodies to WNV were detected in horse sera from the Aktobe, Turkestan, Almaty, Zhetisu, West Kazakh-
stan, and Atyrau regions. The overall seroprevalence among horses was 8.7 %, indicating active virus circu-
lation in these regions and highlighting the need for targeted monitoring in equine populations. Horses, like
humans, are dead-end hosts [24] and do not play a significant role in further virus transmission; however,
their high susceptibility and pronounced clinical manifestations make them highly valuable sentinel ani-
mals [25, 26]. Detection of WNV-specific antibodies or clinical cases among horses that have not traveled
outside the region provides direct evidence of local virus transmission and serves as a warning signal of in-
creased risk to public health.
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At the same time, WNV RNA was not detected in any of the analyzed samples from mosquitoes
(n =1,554), ticks (n = 679), or bats (n = 84).

The absence of virus detection in mosquitoes in regions where WNV was identified in birds may be ex-
plained by several factors, including sporadic virus introduction, insufficient density of competent vector
populations (Culex spp.) for sustained transmission, sampling outside peak transmission seasons, or extreme-
ly low circulation intensity below the detection limit of the applied methods [27]. When interpreting these
results, several limitations of the study should be considered: sampling may not have fully covered key peri-
ods of bird migration and peaks of mosquito activity; reliance solely on PCR screening without parallel sero-
logical monitoring may have led to underestimation of overall infection prevalence; and variation in sample
numbers across regions and years complicates assessment of long-term trends.

Within the framework of the present study, one sequence fragment of the WNV E gene with a length of
546 bp was obtained. Phylogenetic analysis showed that this sequence was most closely related to isolates
previously detected in the West Kazakhstan region of Kazakhstan and the Volgograd region of the Russian
Federation. The analysis assigned the virus to genotype 1.

Ar A West Nile virus strain 1
KX129741 West Nile virus strain West Kazakhstan/mosquito 2

KX129740 West Nile virus strain West Kazakhstan/mosquito 1

I OP345106 West Nile virus isolate Volgograd 5/20

~ OP345107 West Nile virus isolate Volgograd 810/19
- FI265701 West Nile virus isolate VLG-07-26571

KT207791 West Nile virus isolate 792/14

PQ8B9026 West Nile virus isolate Krasnodar 115/24

OK239669 West Nile virus strain 5204 WNV HUN2017

MH939153 West Nile virus strain DD58c

- OP868929 West Nile virus strain Strix nebulosa-12

— MN238669 West Nile virus isolate Lorestanl

PQ889031 West Nile virus isolate Astrakhan 3082/24

KC131128 West Nile virus strain 0121m ISR09

EF429200 West Nile virus H442

PP622758 West Nile virus isolate MD20

Figure 3. Phylogenetic analysis of the Kazakhstan West Nile virus isolate

Phylogenetic analysis demonstrated that the obtained E gene sequence, classified as genotype 1la,
showed the highest similarity to isolates from the West Kazakhstan region of Kazakhstan and the Volgograd
region of the Russian Federation [28, 29]. This finding supports the hypothesis of a unified transboundary
circulation area of West Nile virus [30] and once again highlights the key role of migratory birds in virus
dissemination.

These findings highlight the need to improve West Nile virus surveillance in Kazakhstan. Monitoring
efforts should be focused on priority targets, including wild migratory birds at key stopover sites and Culex
mosquitoes. It is critically important to incorporate regular serological screening (ELISA) of horses into the

ISSN 3080-6836 (Print) ISSN 3080-6844 (Online) 171



D.A. Alibekova, Z.D. Omarova et al.

national surveillance system, particularly in regions identified in this study as potential points of virus intro-
duction (Pavlodar and Karaganda). To accurately track virus dissemination routes and evolutionary dynam-
ics, further studies aimed at sequencing complete genomes of Kazakhstan West Nile virus isolates are re-
quired.

Conclusion

Based on the results of epizootiological monitoring conducted in 2023-2025 across 14 regions of Ka-
zakhstan, the following conclusions can be drawn. A total of 362 samples from wild migratory birds, 84
from bats, 679 from ticks, and 1,554 from mosquitoes were collected from clinically healthy animals and
analyzed. The overall prevalence of West Nile virus (WNV) RNA among wild birds was 1.38 %, with posi-
tive results detected only in 2024 and 2025 (2.16 % and 1.36 %, respectively) and geographically confined to
the Pavlodar and Karaganda regions. These findings confirm the role of migratory birds in the introduction
of WNV into the central and northeastern regions of the country. No viral RNA was detected in any samples
from mosquitoes, ticks, or bats, which may indicate a sporadic introduction of the virus or a low level of lo-
cal circulation.

Phylogenetic analysis of the obtained nucleotide sequence of the E gene fragment (546 bp) classified
the isolate as genotype la and revealed its closest similarity to strains circulating in the West Kazakhstan
region of Kazakhstan and the VVolgograd region of the Russian Federation, supporting the existence of a uni-
fied transboundary circulation area of WNV. The obtained results substantiate the need for further optimiza-
tion of the surveillance system, with emphasis on monitoring wild birds and mosquito vectors, as well as the
inclusion of serological screening of horses as a sensitive indicator of local virus transmission in the identi-
fied high-risk areas.
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2023-2025 xbraaapel Kazakeran Pecny0ankacbiHAaFbI
Bartbic Hinn Kp130acbiHa MOHUTOPUHT

2023-2025 sxbutmapsr Kasakcran PecnyOnukaceinbsiy 14 o6nbIchIHBIH aymarbigaa barsic Hinm kpr36acer
BUPYCBIHBIH TaOWFH OILIAKTapAarbl alHaIBIMBIH OaFajay MaKCaThIHAA KCLICHII SMU300TOJIOTUSUIBIK JKOHE
MOJICKYJIAIBIK MOHUTOPHHT KYPri3inmi. 3epTTey JKYMBICTaphl OPTYpl TaOMFU-KIMMATTBHIK aiMaKTapabl
KaMTBIN, KO3ABIPFBIITHIH HETI3ri BIKTUMAI pe3epByapiapbl MeEH TachIMalIaylIbUIaphblH aHBIKTayFa
GarpITTaNBL. 3epTTEy OOBEKTIEpPl peTiHe kabaibl KOHBIC ayIapaThIH )KoHEe CHHAHTPONTHI KycTap, Macaiap,
MKCOJTHI KEHellep JKoHe jKapKaHaTTap KapacThIPBUIIBI. bronorusuisik Matepuanap tTaburu Guoronrapaa, cy
aifIpIHIapbIHA JKaKBIH ayMaKTap/ia jKoHe eJITiMEeKeHIep MaHbIH/Ia KIMHHUKAIBIK cay XKaHyapJiap/iaH ajabIHIbL.
Bapneirel kxabaiibl KycTapiaH anblHFaH 362 yiri, skapkaHatTtapiaH 84 yiri, 679 keHe xoHe 1554 maca
3epTTeni. 3epTXaHanblK AWarHoctuka bareic Him Kp130acel BUpYCHIHA cHenUUKAIBIK TMpaiMeprepi
KOJIZIaHa OTBIPHII, mosmMepasnsl Tizoekti peakmus (I1TP) omicimen xyprizingi. 3eprrey HoTmkecinge BHK
BupychiHBIH PHK-chI Tek jkxabalibl KycTapAaH ajbIHFaH YJATLIeple FaHa aHBIKTANIBI, SFHH 362 yiriHiH 5-
eyinme, Oyn kamnbl Tapany aeHreiinin 1,38 %-biH kypamsl (95 % CA: 0,45-3,19 %). Macanapaas,
KeHeJep/eH KoHe jKapKaHaTTapjaH ajblHFaH yiarinepae Bupyc PHK-cel anbikTanran sxok. OH HoTIKeTIep
IMaBnomap xeoHe Kaparanael oOJbIcTapblHIOa TipKeini, Oyl KOHBIC ayaapaTtelH KycrapiaslH bateic Hin
BUpYychIH KazakcTaH ayMmarblHa €HTi3yleri jKeTeKIIi peJiH pacTaiipl. AJIBIHFaH AepeKTep WH(EKIHUIHBIH
TaOWUFH OUIAKTAPBIHBIH KAJIBIIITACYBl MEH CaKTally KayIliH YaKTBUIBI Oarajiay YIIiH >KYHeli 3TH300TOIOTHSUITBIK
JKOHE MOJICKYJIaJIbIK MOHUTOPUHITI KaJIFAaCTBIPY IbIH MAHBI3ABUIBIFBIH KOPCETE .

Kinm ce30ep: monuropusr, [1TP, Batsic Hin ke130acsl, GpruaBuBupycrap, xabdalbl KycTap, Macajap, KeHelep,
JKapKaHaTTap, SIIU300TOIOTHSIIBIK MOHUTOPHHT.

J1.©. Onibekosa, 3./]. OmapoBa, P.A. PricraeBa, T.Y. Aprumbacna,
A.b. Tynennubaes, H. Oyookip, T.T. Epmex6aii., K.b. bapak6aes,
I".I. Cmut, M.B. Opbinbaen

MounnTopuHr Juxopaaku 3anaguoro Huna B Pecmy0oinke Kasaxcran
B 2023-2025 rr.

B 2023-2025 rr. Ha Tepputopuu 14 obnacteit Peciyoniku Kasaxcran npoBenéH KOMIIEKCHBIH 3MTH300TOJI0-
THYECKHH U MOJICKYIISIPHBIIT MOHUTOPHHT Jimxopaaku 3amangHoro Huma (JI3H) ¢ mensio oneHKH DUPKYISIAN
BHpYCa B IPHPOAHBIX OYarax M BBIBICHUS ITOTEHIIHANIBHBIX PICKOB ()OPMUPOBAHNUS YCTONIUBBIX SIMHIEMHO-
JIOTMYEeCcKuX 30H. MccnenoBanue 0XBaTEIBAIIO OCHOBHBIC MpeEJIIIONIaraeMble pe3epByapsl U MEPEeHOCTUKH BO3-
Oymurens, BKIIOYAs TUKUX MEPETETHBIX NTUIl, KOMapoB, UKCOMOBEIX KIEIIeH M JIeTyunX MbIIeH, oToOpaH-
HBIX B MPUPOTHBIX OMOTONAX M BONM3M HaceIEHHBIX MYHKTOB. Beero Obuto mccnenoBano 362 obpasua 6uo-
JIOTMYECKOT0 MaTepuana oT AUKUX NTHll, 84 obpasia OT JeTy4ux Mblmel, 679 kinemei u 1554 xomapa. Jla-
60paTOPHYIO AMArHOCTUKY NMPOBOAMIN METOJOM IOJMMEPa3HON LIEMHON peakluy ¢ UCIONb30BaHUEM Mpaii-
MEpOB, CrieHU(pUIHBIX K BUpYCY auxopaaku 3amagHoro Huma. Tlo pesynsraTam uccnenosanuii PHK Bupyca
JI3H Oblna BBISBIICHA MCKIFOYUTENBHO Y AUKUX NTHII — B 5 w3 362 00pasioB, 4TO COOTBETCTBYET OOIICH
pacnpoctpanénnocta 1,38 % (95 % IAW: 0,45-3,19 %). B oOpasuax, HOJIy4eHHBIX OT KOMapoB, Kieuiei u
neryunx mbimei, PHK Bupyca JI3H oOnapyxena ne Obuta. ITonoskurenbHbIe IPOOBI 3aperuCTPUPOBAHEI B
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ITaBnonapckoit 1 KaparanauHckoi 061acTaX, YTO MOATBEPKAAET BEAYIIYIO POJIb MUTPUPYIOMIUX MTHI[ B 3a-
Hoce Bupyca Ha Tepputopuio Kazaxcrana. IlomydyeHHble TaHHbBIE yKa3bIBAalOT HA HEOOXOIUMOCTh MPOJOIKE-
HHS CHCTEMAaTHYECKOTO 3MU300TOJIOTHUECKOTO U MOJIEKYSIPHOTO MOHUTOPHHTA JUISi CBOEBPEMEHHOM OLIEHKH
PHCKOB ()OPMHUPOBAHUS ¥ MOAJEPIKAHIS IPHPOIHBIX 09aroB HHPEKIUH.

Kniouesvie cnosa: mountopusr, [P, nuxopanka 3anagHoro Huna, ¢iaBUBHpYCHI, TUKUE TTUIBI, KOMapHI,
KJICIIH, JIETYYHE MBIILIH, SITU300TOJIOTHIECKUNA MOHUTOPHHT .
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