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Abstract. The article discusses the findings of a study investigating the impact
of ticks on the transmission of vector-borne and arboviral diseases among
livestock in the West Kazakhstan region. The epizootic situation with blood-
sucking ticks in farm animals has also been studied. The results presented
in this article show a potential solution to many problems associated with
the spread of tick-borne infections. The analysis of epizootic indicators used
for monitoring and zoning the territory of Western Kazakhstan according to
the degree of intensity of the epizootic situation and a number of infections
among farm animals has been carried out. To monitor and zone the territory
of Western Kazakhstan according to the degree of intensity of the epizootic
situation for the following viral infections among farm animals (bluetongue,
Schmallenberg's disease, nodular dermatitis of cattle, Crimean-Congo
haemorrhagicfever, etc.). The methods developed and adapted for the detection
and strain differentiation of the virus were used, based on PCR and nucleotide
sequencing, followed by analysis of the amplified nucleotide sequences of the
genome of isolates of identified animal viruses in Western Kazakhstan. The
results are of scientific and practical interest to researchers from neighboring
countries: Central Asia, Russia, China, etc.
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Introduction

Due to the expansion of logistics ties, animal migration, and climate change, the economy
and biological security of many countries are threatened. A significant contribution to the
destabilization of the epidemiological situation is made by such exotic viral infections as
bluetongue, Schmallenberg's disease, nodular dermatitis of cattle, and Crimean-Congo
haemorrhagic fever among people and farm animals.

Several European nations face significant risks related to the introduction and dissemination
of viral diseases such as nodular dermatitis in cattle, bluetongue, and Schmallenberg disease.
This concern is exacerbated by the unfavorable conditions in animal husbandry and the
anticipated importation of livestock from these countries into the Republic of Kazakhstan.
Evidence of the existing danger is the fact that cases of importation of seropositive animals for
Schmallenberg and bluetongue disease are known in our country. Diagnostic studies on these
infections are carried out within the framework of the rules for quarantining animals imported
from third countries [1-5].

Despite all the measures taken by various international organizations, the epizootic situation
of infectious diseases of animals and birds in the world remains tense. Of particular concern
are diseases of Group A, which, according to the classification of the Office International
des Epizooties (OIE, World Organisation for Animal Health), are dangerous. It is known that
outbreaks of diseases of this group cause enormous socio-economic damage to the state. The
Republic of Kazakhstan is clean about these diseases of animals, but every year in some part of
our country, as a result of the introduction of infections from unfavorable countries, outbreaks
of particularly dangerous diseases are recorded. Many authors consider ticks as the main factor
in the source of threats to the livestock of our country, particularly dangerous animal diseases
[6-9].

The peculiarity of some transmissive diseases is that their pathogens can remain in the bodies
of certain carrier vectors for a long time. The most obvious natural focus of vector diseases is
where the spread of infection occurs with blood-sucking arthropods (ticks, fleas, mosquitoes,
etc.). The causative agent of the disease constantly circulates along this chain: the carrier animal
is a person or an animal. Disease-sensitive animals, pathogens, vectors, or intermediate hosts
are the links of the biocenosis associated with a particular biotope. Therefore, natural focal
diseases are characterized by strict seasonality, territorial distribution, and clear designation of
a specific type of landscape (for example, for the deserts of Central Asia - leishmaniasis of the
skin and spirochetosis of ticks, etc.), in contrast to anthroponoses. A natural hearth can contain
pathogens of several diseases, as well as various types of animals susceptible to these diseases
[10-15].

Active natural foci of Crimean-Congolese hemorrhagic fever are located in Zhambyl, South
Kazakhstan, and Kyzylorda regions. The incidence of CCHF is recorded annually in these
regions. The main carriers of CCHF in this territory are Hyalomma anatolicum anatolicum and
Hyalomma detrium, Ixod mites that parasitize mainly farm animals. Boophilus calcaratus plays
an important role in infecting the population. An important role in epidemiology is played
by ticks of the genus Dermacentor niveus, which are found mainly in the northern part of the
hearth - in the lower reaches of the Shu River, in the northern part of the Sarysu and Moyinkum
districts of the region [16-18].

The West Kazakhstan region (WKR) borders on the territory of Russia, where there are
natural foci of Crimean-Congo hemorrhagic fever (CCHF) and diseases are periodically recorded.
In 2007, specific antibodies to the CCHF virus in cattle were detected for the first time in the
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western part of the West Kazakhstan region using the complement fixation reaction. 1,871
cattle were studied in this area for three years. Antibodies specific to the virus are found in 25
cows (1.3%). The annual stable circulation of the CCHF virus has been established.

In 2011, 2180 ticks were collected from cattle in the territory of three administrative
districts in the west of the West Kazakhstan region and examined in the CCHFE. In this area,
high budding of Hyalomma marginatum cattle was found. This type of tick is the main carrier
of CCHF in neighboring regions of Russia. As a result of comprehensive research, a new natural
focus of Crimean-Congo hemorrhagic fever was identified in Kazakhstan in the west of the West
Kazakhstan region [19].

Research on the causative agent of bluetongue's disease among animals in the Republic of
Kazakhstan has so far been unambiguous, and as for the Schmallenberg disease virus, it has not
yet been isolated and is not available for research work. In our country, the role of blood-sucking
mites in relation to the spread of bluetongue and Schmallenberg diseases and the epizootic
situation in these diseases in general have not been monitored, in connection with which there
is almost no scientifically based national strategy and measures to combat these diseases [20].

Taking into account the epizootic situation with the participation of blood-sucking mites as a
source of infection among farm animals and regional features, the research work planned to be
carried out on the scale of West Kazakhstan was not fully carried out.

This study aims to perform monitoring investigations to identify infectious vector-borne
diseases affecting both livestock and humans in western Kazakhstan. To achieve this goal,
monitoring studies were conducted to assess the species composition and primary host feeders
of ticks that pose a risk for transmitting viral vector diseases to farm animals and humans,
including bluetongue, Schmallenberg's disease, cattle nodular dermatitis, and Crimean-Congo
hemorrhagic fever, among others, in the region.

Materials and research methods

When conducting the study, standard methods recommended by the OIE for the diagnosis
of infectious diseases were used. The material for the study was samples of biological material
collected by generally accepted parasitological methods from farm animals - ticks. The collection
of ticks was carried out by generally accepted methods in places of public gathering (parks, etc.),
private farmsteads, herds, and flocks [29,30]. Bacteriological, virological, molecular biological,
and serological studies of the collected ticks were carried out.

Ticks collected from animals were placed in empty, dry, hermetically resealable plastic
containers. For research, live and dead ticks were delivered to the Almaty branch of the
"National Veterinary Reference Center". Several ticks collected from the same animal were
analyzed together in a single sample. The processing of collected ticks in the chamber, along
with their identification by genus and species, was conducted using specialized keys designed
for identifying ticks belonging to the Ixodidae family [31].

The identification of the dominant host of ixod ticks was carried out by examining 10% of
the total livestock of the selected herd in a particular locality - animals, taking into account the
number of ticks and determining the average number of ticks per animal using the following
formula:

B =(Kx 100): C, (1)

where B is the type of animal, K is the number of ticks found in animals of this species, and C
is the sum of ticks of this species found in all animal species.
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Epizootological monitoring of livestock in West Kazakhstan was conducted through the
analysis of statistical data derived from our research reports, along with the findings from
virological monitoring studies utilizing PCR techniques.

The mite suspension was frozen and thawed three times, then processed by centrifugation
at 600 g for 10 minutes. To isolate the virus, a pool was prepared from several individuals of
the same species of ticks. The mites use 2.0 ml tubes containing zirconium-Silicon beads (6
mm SSB60) and DMEM cultivation medium (CAPRICORN Lot No: CP23-6146) (DNA/RNA free
Eppendorf). crushed with a homogenizer (LabSafer TS-48/64).

Special PureLink Microbiome DNA Purification Kit "Invitrogen”, Catalog Number a29790,
Pub to extract (isolate) DNA and RNA from clinical material to extract nucleic acids from tick
homogenates. No. MAN0014332 Rev. A.0. a set of reagents was used.

Amplification of tick viruses. The presence of CCHFV, SBV, BTV and LSDV RNA/DNA in ixod
ticks was molecularly tested using a single-stage RT-PCR or built-in RT-PCR using a set of special
primers for each virus according to the instructions described in real-time commercial RT-PCR
kits ("Amplisens® Moscow, Russia). Real-time PCR was performed using a thermocycler Rotor-
Gene Q (Qiagen, Hilden, Germany).

According to the level of equipment of the material and technical base, the National Veterinary
Reference Center laboratory has a Biosafety Level 3 (BSL-3), which is an advanced institution
in the Republic of Kazakhstan that ensures full sanitary, epidemiological, and environmental
safety and meets all requirements when working with pathogens of particularly dangerous
infections of Agriculture, wild animals, and birds.

Research was conducted using RT-PCR-RV to detect pathogens in ticks by analyzing the
DNA/RNA of the bluetongue virus, Schmallenberg virus, bovine nodular dermatitis virus, and
Crimean-Congo hemorrhagic fever virus.

Nucleic acids isolated from tick homogenates were used to perform real-time reverse
transcription and polymerase chain reaction (RV-RT-PCR) analysis in the course of research
conducted atthe national veterinary reference center by RV-RT-PCR for the presence of DNA/RNA
of ticks Bluetongue, Schmallenberg, bovine nodular dermatitis, Crimean-Congo haemorrhagic
fever virus. The reactions were carried out on the Rotor-Gene Q MDX 6plex amplifier (QIAGEN,
Germany), which provides high sensitivity and real-time fluorescent signal recording.

To detect viruses and bacteria, a set of PCR reagents with real-time (RV-RT-PCR)
hybridization-fluorescent detection was used. The assessment of the genetic material from viral
pathogens affecting animals, including Crimean-Congo hemorrhagic fever, Schmallenberg virus,
bluetongue, bovine nodular dermatitis, and brucellosis virus RNA, was conducted utilizing the
following assays: "Amplisens® CCHFV-fl," "PCR-Schmallenberg-factor," "PCR-Bluetongue-factor,"
"PCR-nodular dermatitis - cattle-factor;," and "PCR - Brucella spp. - Dermatitis-cattle-factor." This
analysis was performed in accordance with the protocols established by the manufacturers,
specifically the federal state budgetary institution "CSP" and LLC "Vet Factor" (Russia) (Table 1).

Table 1
Commercial Kits used for the diagnosis of infectious diseases by the RV-RT-PCR method

Tested pathogen Reagent kit Manufacturer

Crimean-Congo  hemorrhagic | AmpliSense® CCHFV-FL FSBI "CSP", Russia
fever virus RNA (CCHFV)

Schmallenberg virus RNA (SBV) | PCR-SCHMALLENBERG FACTOR | VET FACTOR LLC, Russia
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Bluetongue virus RNA (BTV)

THE BLUETONGUE PCR FACTOR

VET FACTOR LLC, Russia

Bovine nodular dermatitis virus

PCR-NODULAR-DERMATITIS-

VET FACTOR LLC, Russia
(LSDV) DNA

Brucella spp DNA

CATTLE-FACTOR

PCR-Brucellaspp.-DERMATITIS-
CATTLE FACTOR

VET FACTOR LLC, Russia

Samples were distinguished, obtained and tested in accordance with the methodological
instructions of the manufacturers. PCR analysis was carried out in real time using modern
thermocyclers.

Research was carried out on 258 adult male and female Ixodes ticks obtained from farm
animals to determine the RNA/DNA of bacteria and viruses CCHE, Schmallenberg, bluetongue,
nodular dermatitis, as well as Brucella spp. The results were processed mathematically in
Microsoft Excel.

Results

As a result of identification, ticks were classified as 2 relatives and 6 species of ticks
belonging to the Ixodidae family: Dermacentor pictus Herm., Dermacentor marginatus Sulzer,
1776, Dermacentor niveus Neum., 1897, Hyalloma marginatum Koch, 1844, Hyalomma scupense
Schulze, 1918, Hyalomma anatolicum Koch, 1844 (Figure 1).

0,0077

0,0116

0,0465

y

= Dermacentor niveus
= Hyalomma anatolicum

= Dermacentor pictus
= Hyalloma marginatum

= Dermacentor marginatus
u Hyalomma scupense

Figure 1. Species composition of ticks detected in the West Kazakhstan region

Ticks of the genus Dermacentor are the most common and numerous: of the 258 ticks
studied, 241 (93.4%) belong to this genus. The species Dermacentor marginatus (34.9%) and
Dermacentor pictus (29.8%) are found in all territories of the 13 districts of the West Kazakhstan
region, where the study was conducted. The smallest were the species of the genus Hyalloma
(Figure 1).

The smallest type of ixod tick for the fauna of the studied area was the Hyalomma scupense
species in our research: 2 pieces (0.77%) in a collection.

The distribution of Ixodidae mites in landscape provinces is characterized by a mosaic
pattern.

During the entire period of observation, a predominance of females over males was observed
(62.8% and 37.2%, respectively), but in July, this ratio was stronger than in late August and
early September, which was especially evident in the species Dermacentor pictus, Dermacentor
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niveus, and very high Dermacentor marginatus. The differences are statistically reliable. The
decrease in the proportion of females at the end of summer is explained by the later appearance
of nymphs at an early age (Table 2).

Table 2
Sexual composition of ticks in western Kazakhstan
Species Males and females
(sample size)

g ¥
Dermacentor pictus 26 51
Dermacentor marginatus 36 54
Dermacentor niveus 29 45
Hyalloma marginatum 3 9
Hyalomma scupense 2 -
Hyalomma anatolicum - 3
Total 96 162

In areas near settlements, the main feeders for adult ticks among domestic animals are cattle
and small cattle. Also, dogs and horses have a high number of ixodids (Figure 2).

160
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Figure 2. Ticks collected from domestic animals in western Kazakhstan, pieces

Ixodid ticks are known to parasitize a variety of forest-dwelling animals and livestock, as well
as numerous species of ground-feeding birds. The primary hosts include large wild mammals
such as ungulates and predators, exemplified by deer and foxes, as well as both large and small
rodents like hares, squirrels, chipmunks, mice, and ground squirrels. Moreover, adult ticks are
also known to actively seek out humans. Due to their inability to move over long distances when
hungry, these ticks remain patient, positioned on the tips of grasses or within small bushes,
waiting for a potential host to come within reach. Then these parasites act very deftly: tightly
cling to wool or clothing, choose a place to suck blood and actively move around the body. In
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animals, ticks often attach themselves to the head, especially behind the ears, neck, chest, and
groin. In humans, attached parasites are usually found in the armpits, groin, and scalp.

All samples showed a negative result for the presence of infectious agents under study (Table
3).

Table 3
PCR detection of pathogens in blood-sucking insects
for infectious diseases of farm animals
Vector Quantity | CCHF (+) | Schmallenberg (+) Bl“e(tf)ng“e derl\:ﬁ:t‘i‘tliasrm B“‘C'EB;‘ SPp-
Ticks (Hyalomma
and Dermacentor 258 0 0 0 0 0
spp-)

Note: data on positive samples, % - share of the total

As a result of the conducted studies, it was found that all the studied areas of the West
Kazakhstan region are free from the studied infections, which confirms the absence of circulation
of pathogens of vector-borne diseases and arbovirus infections.

However, the results confirm the need to constantly monitor the number and infection of
ticks, as well as carry out preventive work among the population, and recommend the following
recommendations to prevent the spread of diseases:

-continuation of epizootiological surveillance of ticks and other arthropods in regions of
western Kazakhstan that are potentially endemic.

- development and implementation of measures for medical and veterinary control and
prevention of vector-borne infections.

- use modern methods of molecular diagnostics for early detection of foci of infection and
assessment of epizootic risk.

Discussion

The epidemiological uniqueness of Ixodidae ticks is that one carrier can contain several
pathogens of different species (of a viral or bacterial nature). Currently, tick infections are an
important issue that is increasing in importance as new, previously unknown natural-focal
diseases are identified in which ixod mites serve as carriers [25]. The practical importance of
ticks as pathogens of many natural-focal infections of humans and animals has long attracted
the attention of scientists. Numerous studies conducted by domestic and foreign authors have
proven the ability of ixodids to store in their own bodies and transfer pathogenic protozoa,
bacteria, viruses and other pathogens to feeders [3].

In the modern world, an important task of medical and veterinary science is the study of
ticks of the Ixodidae family, which are carriers and keepers of vector diseases. According to
research by foreign scientists, it was found that the contamination of Ixodidae ticks with certain
pathogens of natural focal infections is influenced by the species factor [21,22,23,24,25].

Many authors argue that ticks of the Ixodidae family are the main carriers of viral pathogens
due to their virophoricity and at the same time a reservoir of infections [26,27,28].

In recent decades, there have been significant changes in the conditions of agricultural
production in our country, which have led to an increase in biotopes of ixodid ticks suitable for
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their presence and an increase in the number of ixodid ones, which has affected the deterioration
of the epidemic and epizootic situation for tick-borne diseases.

Studies conducted to study blood-sucking insects, their species composition found in western
Kazakhstan and the viral diseases they carry have shown that polymerase-chain reaction is
of great importance for species differentiation of insects, as well as the isolation of DNA/RNA
of virus pathogens from biological material for sequencing and analysis of genomes is very
important.

Monitoring of infectious diseases among sensitive animals allows you to monitor and
develop an anti-epizootic action plan. In addition, it is necessary to take into account the natural
reservoirs of pathogens, which, in turn, affect the spread of infection. To identify and control
such diseases in animals, it is necessary to change the way of determining the source of the
pathogen. The identification of new sources of diseases will allow the introduction of effective
methods and measures to combat vector diseases of farm animals.

Conclusion

Inwestern Kazakhstan, the mainrisk of infection with studied infectionsamong the population
and farm animals is associated with ticks of the genus Hyalomma, which previously revealed
positive reactions to viruses and bacteria that pose a threat to livestock and public health. The
negative results obtained in the course of this study indicate the absence of active circulation of
pathogens of transmission infections during the examination, but do not exclude the possibility
of their subsequent occurrence when the epizootic situation changes. The epizootic situation
in the West Kazakhstan region remains stable and calm, and cases of vector-borne diseases
and arbovirus infections were not recorded in our study. In agriculture, especially in regions
with the activity of ticks of the genus Hyalomma and Dermacentor, it is necessary to regularly
monitor and prevent vector-borne diseases and arbovirus infections.
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AHHOTanus.BcTraTbenpuBeieHbl pe3ynbTaThl UCCIe0BaHUABINAHUA K/eleiHapaclpoCcTpaHeHue
TPAaHCMUCCUBHBIX U apOOBUPYCHBIX 3a00JIeBaHUN CeJIbCKOXO3SIMCTBEHHBIX »KUBOTHBIX B 3amnaHo-
KazaxctaHckoil o6JiacTu. Takke U3yyeHa 3MM300THYeCKasl CUTyalysl C KPOBOCOCYLUIMMHU KJellaMHy
y CeJIbCKOXO3IMCTBEHHBIX >KUBOTHBIX. Pe3ynbTaTel WCCIef0BaHUW, INpPUBEJEHHble B JaHHOH
CTaTbe, NMpPeACTAB/SAIOT CO60M MOTEHLHA/NbHOE pelleHUe JJisi MHOXeCTBa Npo6JieM, CBSI3aHHBIX C
pacnpocTpaHeHHeEM KilellleBbix MHpekuui. [IpoBefieH aHa/M3 3MU300TOJIOIMYECKUX IOKasaTeJseH,
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