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Abstract. This review article addresses the etiology, epidemiology, distribution of
Crimean-Congo hemorrhagic fever (CCHF), and its diagnosis and prevention. Crimean-Congo
hemorrhagic fever (CCHF) is one of the deadly hemorrhagic fevers endemic in Africa, Asia, and
Europe. It is a tick-borne zoonotic viral disease caused by the CCHF virus of the genus Nairovirus,
family Bunyaviridae. In Kazakhstan, natural foci of CCHF are located in the Zhambyl, Turkestan,
and Kyzylorda regions, as well as the city of Shymkent. In Kazakhstan, 108 confirmed cases of
CCHF were registered in humans during the period from 2021 to 2023. The virus genome consists
of small (S), medium (M), and large (L) segments, encoding nucleocapsid proteins (N), envelope
glycoproteins (G1 and G2), and polymerase complex proteins, respectively. Most human cases were
associated with agricultural activities such as animal husbandry, haymaking, and livestock
slaughter. Humans are most commonly infected by tick bites. Clinical signs usually indicate the
rapid progression of the disease, which is accompanied by bleeding, muscle pain, and fever. Now,
there is no specific treatment, and the most important measures are preventive safety practices. For
the diagnosis of CCHF, methods such as ELISA, RT-PCR, and real-time RT-PCR are used.
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Introduction

Crimean-Congo hemorrhagic fever (CCHF) is a tick-borne viral disease widely distributed
around the world, belonging to the order Bunyavirales, family Nairoviridae, genus Orthonairovirus.
The disease affects only humans, with its natural cycle involving wild mammals, livestock, birds,
and ticks [1]. More than 30 species of ixodid ticks serve as reservoirs and vectors for the CCHF
virus. Ticks of the genus Hyalomma are recognized as the primary vectors, with H. marginatum
being the most effective carrier. The main hosts for these ticks are domestic livestock. However,
humans can become infected through contact with the blood, biological fluids, and tissues of
infected livestock or through the bite of an infected tick. The infection can also be transmitted from
person to person through direct contact with the blood and biological fluids of infected individuals,
particularly in healthcare settings [2,3].

Viral hemorrhagic fevers today present a significant challenge to both national and
international health systems. The registration of new endemic areas for these dangerous infectious
diseases, active migration processes with a high risk of pathogen introduction into non-endemic
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areas, as well as the potential use of the virus as a biological weapon, underscore the importance of
addressing this issue.

According to the Ministry of Health of the Republic of Kazakhstan, CCHF and its natural foci
hold special significance for the country. To successfully combat this infectious disease, further
research in several areas is necessary.

Kazakhstan’s diverse natural and climatic conditions are home to a wide range of ixodid tick
species, including Hyalomma asiaticum, H. anatolicum, H. scupense, H. marginatum, Dermacentor
niveus, D. marginatus, Haemaphysalis punctata, H. sulcata, and Boophilus calcaratus [4].

The aim of this article is to present information on current knowledge and achievements in the
field of CCHF epidemiology and distribution based on literature data.

The first studies of CCHF as a viral zoonotic disease affecting humans began in 1944-1945.
During this time, cases of infection were recorded in the northwestern part of Crimea among
residents and soldiers assisting in the harvest for collective farms [5]. The number of cases reached
over 200, with a significant number being fatal. A scientific expedition led by M.P. Chumakov and
a group of military doctors proved the pathological nature of the disease [6].

In June 1967, Soviet virologist Mikhail Chumakov registered an isolate from a fatal case in
Samarkand, identifying the virus from arthropods [7].

From 1967-1969, it became known that the Congo virus, which shares antigenic properties
with the CCHF virus, existed. Unlike Crimean hemorrhagic fever, the disease associated with the
Congo virus was rarely observed in humans (fewer than 20 cases), but the virus was frequently
detected in animals [8]. As a result, in 1973, the International Committee on Taxonomy of Viruses
officially named the virus Crimean-Congo hemorrhagic fever [9].

Geographical Distribution of CCHF

The current distribution area of the CCHF pathogen coincides with the distribution of ticks,
such as ixodid ticks of the genus Hyalomma, which covers Africa, Europe, and Asia [10].
European-Asian epidemic foci of this infection have been identified in Kazakhstan, Bulgaria,
Greece, Hungary, Yugoslavia, France, Portugal, Turkey, as well as southern Europe and Russia,
Ukraine, Moldova, Azerbaijan, Armenia, Pakistan, Afghanistan, China, Iran, India, the UAE, most
countries in sub-Saharan Africa (Congo), Iraq [11,12].

Since the mid-1990s, there has been a clear increase in the number of natural disease foci in
Afghanistan, Pakistan, South Africa, Kosovo, and Mauritania [13].

At the beginning of the new millennium, there was also a significant increase in CCHF cases
in southern Russia. For the first time, CCHF was registered in Kalmykia and Ingushetia. During the
same years (1999-2006), it appeared in Albania and Bulgaria [12,14].

According to ProMED-mail, in 2022, outbreaks of CCHF were reported in the UK - 1 case
(imported from Central Asia), Cote d’lvoire - 1 case, Uganda - 2 cases, Spain - 2 cases (1 fatal),
Senegal - 2 cases, South Africa - 3 cases (1 fatal), Pakistan - 4 cases (1 fatal), Mauritania - 6 cases
(2 fatal), Kazakhstan - 33 cases (4 fatal), Georgia - 45 cases (3 fatal), Turkey - 27 cases (1 fatal),
Iran - 78 cases (9 fatal), Afghanistan - 250 cases (14 fatal), Iraq - 299 cases (55 deaths) [15]. Since
January 2023, countries in these regions have been reporting unusually high numbers of cases.

From 1944 to 2022, a total of 13,042 cases of the disease were registered in 37
CCHF-endemic countries worldwide since official records began. Of these, 7,378 cases occurred in
Asia, 5,297 in Europe, and 367 in Africa. As can be seen, a high incidence of CCHF is recorded in
Asia, particularly in Afghanistan, Iraq, Iran, Pakistan, and Turkey [16].
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Due to global climate change (increased average temperatures, changes in hydrological
regimes, and intense anthropogenic landscape transformation), the territory of natural foci is
gradually expanding in various parts of the world.

In Kazakhstan, natural foci of CCHF are found in the Kyzylorda, Turkestan, and Zhambyl
regions, as well as the city of Shymkent. The main vectors of the virus in these areas are the ticks H.
asiaticum, H. anatolicum, H. scupense, H. marginatum, and D. niveus (Figure 1). Each year,
approximately 16 clinical cases are registered in Kazakhstan [17], with an average mortality rate of
14.8% [18].
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Figure 1 - Geographical Distribution of CCHF in Kazakhstan

The first cases of CCHF in Kazakhstan were registered in 1948 in the Maktaaral and Keles
(Saryagash) districts of the Turkestan region, where the disease was known as “Central Asian
fever.” Six cases were recorded [19]. From 1948 to 2022, a total of 357 cases of CCHF were
reported. An analysis of morbidity showed that the highest rate of infections was in the Sozak
district, accounting for 38% of cases. In recent years, cases have been most frequently reported in
the Kazygurt, Ordabasy, Sauran, Otyrar, Tolebi, Keles, Maktaaral, Zhetisay districts, and in the city
of Shymkent [20].

During a study conducted in 2011, 3,495 people were reported to have been bitten by ticks
over the course of the year, with 108 individuals hospitalized with suspected CCHF, 47 of whom
had a fever [21].

H. anatolicum and H. scupense are the most widespread tick species in the Turkestan region,
and representatives of these species are found in almost all districts. H. scupense is the second most
common, but with a low infection rate of 0.136. The highest infection rate was found in H.
anatolicum, with an infection index of 0.542% [20].

In the Kyzylorda region, 215 cases of CCHF were registered among people from 1964 to
2022. An analysis of morbidity by district showed that the highest number of cases occurred in the
Shieli district, accounting for 49% of all CCHF cases. Recently, cases have been reported in the
Syrdarya, Zhalagash, Zhanakorgan, and Karmakshy districts. The main tick vectors in the region
are H. asiaticum (32%), H. scupense (11%), and Dermacentor niveus (32%) [22]. It is worth noting
that Ixodes ricinus ticks, which are not typical for this area, were identified in the Kyzylorda region.
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Ixodes ricinus is a new species for the Kyzylorda region and for Kazakhstan. It is most likely
introduced by migratory birds and mammals and requires more detailed study. Due to their small
population, the role of this species in the epidemiology of natural epidemics is insufficiently
understood [23].

In 1974, signs of CCHF circulation were detected during the monitoring of animals in the
Zhambyl region [24]. The first case of the disease in humans was not reported for the next eight
years. From 1982 to 2022, a total of 300 cases of CCHF were registered, 73% of which were in the
Sarysu district, and the remaining 27% in the Moyynkum district. Recently, cases have been
reported in the Talas, Zhambyl, Shu, and Baizak districts of the region. According to monitoring
data, the vectors of ticks in the Zhambyl region are H. asiaticum and H. scupense, along with a
significant number of Dermacentor species [22].

The most recent data on registered cases of CCHF in the republic from 2021 to 2023 was
obtained from the National Center for Public Health under the Ministry of Health of the Republic of
Kazakhstan, as well as from online resources [25-28]. This data is shown in the diagram (Figure 2).
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Figure 2 - Cases of CCHF Registered in Kazakhstan from 2021 to 2023

As seen in the diagram (Figure 2), 19 cases of CCHF were registered among the population of
the republic in 2021. Among them, 1 case occurred in the Zhambyl region (1 fatal), 12 in the
Kyzylorda region, 4 in the Turkestan region (1 fatal), and 2 in the city of Shymkent.

The incidence of CCHF across the republic doubled in 2023 compared to 2022. In 2022, 36
cases of CCHF were registered, including 20 cases in the Kyzylorda region (5 fatal), 12 cases in the
Turkestan region (1 fatal), 2 cases in the Zhambyl region (1 fatal), and 6 cases in the city of
Shymkent (6 fatal). One fatality each was recorded in the Zhambyl and Turkestan regions.

In 2023, the highest number of outbreaks occurred in the Turkestan region, where the number
of cases reached 53, with 1 fatality. Over the past year, 12 cases were registered in the Zhambyl
region, with 1 fatality, and 6 cases in the Kyzylorda region, with 3 fatalities.
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Based on the above data, it can be noted that the incidence of CCHF is increasing annually
across our republic. Therefore, it is necessary to improve the following preventive measures:
provide training to healthcare workers on the diagnosis, treatment, and prevention of CCHF.

CCHF Virus Genome. CCHF virions have a spherical or oval shape, measuring 80-120 nm.
They possess a single-layer lipoprotein envelope, 5-7 nm thick, covered with spikes 5-10 nm high,
composed of two glycoproteins, Gn and Gc. The viral glycoproteins Gn and Gc are responsible for
binding to receptors and enabling the virus to enter the host cell (Figure 3). These glycoproteins are
mainly localized in the cytoplasm. The most susceptible cell cultures include porcine embryonic
kidney, Syrian hamster kidney, and monkey kidney cells [29]. The RNA genome consists of three
segments: small (S), medium (M), and large (L). Upon entry, these proteins produce positive-sense
viral RNA using negative-sense genomic viral RNA as a template to initiate the production and
replication of viral proteins (Figure 3) [30]. The virus genome is shown in Figure 3 [31].

Glycoprotein (Gn and Ge)

? Genomic RNA

.....

- / 2 P
PRGN Y & P
\B\\G) .
% P~ Ribonucleocapsid  Nucleoprotein (N)
l, g (RNP)

S segment (1.7kb) M segment (4.5kb)
Nss VRNA 3 )
= b MLP _"NSm
e, B S GPmRNA  #] lx“ Gn H\ Gc |
NMRNA oy
— L segment (12.2kb)
VRNA 3¢ 5

L mRNA
«

l L |-»

Figure 3 — Molecular Structure of the CCHF Virus

S-Segment. The small genome segment (S~1700 bp) encodes the viral nucleocapsid (N) along
with a small non-structural protein (NSs) in the opposite reading frame (Fig. 3). In addition to
interacting with viral RNA to form ribonucleoprotein complexes, NP has endonuclease activity,
interacts with host heat shock proteins during viral intracellular replication, and in infectious
particles, facilitates translation of viral MRNA, demonstrating NP protein’s multifactorial role in the
life cycle of CCHFV [32].

M-Segment. The M segment (~4500 bp) of the CCHFV genome encodes a viral glycoprotein
precursor (GP). Compared to the M segment of other Bunyavirales, the M segment of CCHFV is
more complex as the viral glycoprotein GP undergoes proteolytic processing, forming separate viral
glycoproteins Gn and Gc¢28, the GP160/85 protein, which is further processed into a highly
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glycosylated mucin-like domain (MLD), the GP38 protein, and a medium non-structural protein
(NSm), which assists in glycoprotein processing and virion assembly (Fig. 3) [33].

L-Segment. Consisting of more than ~12,000 bp, the large (L) segments of CCHFV and its
related orthonairoviruses are unusually large for the Bunyavirales order (Fig. 3). The encoded L
protein contains an RNA-dependent RNA polymerase with cap-snatching functions [34-36].

The virus is unstable in the environment, dying instantly when boiled, after 20 hours at 37°C,
and after 2 hours at 45°C. In a lyophilized state, it can persist for over two years. The RNA
polymerase has a mass of 200 kDa [37].

Transmission Routes. The primary transmission route of CCHFV is via tick bites, either by
sucking blood or biting an infected tick. Contact transmission is also possible when a tick is
crushed, or through damaged skin when in contact with infected animals or humans, and aerosol
transmission when the virus is present in the air. Additionally, there is a risk of nosocomial
transmission, i.e., when medical instruments and equipment are insufficiently processed or
sterilized, and needles are reused.

Humans have a high natural susceptibility to CCHFV. Transmission to humans through tick
bites can occur in open fields, hay-fields, animal enclosures, during nature trips, on farms, and
especially in rookeries of rooks. Moreover, other birds such as crows and magpies can also carry
ticks [38].

The highest risk group includes rural residents who have large and small livestock, livestock
workers, and shepherds who come into contact with ticks when tending to livestock. The first
contact between ticks and livestock grazing on pastures occurs in the spring, after the livestock
leaves its winter quarters. In the spring, when the average daily temperature exceeds 10°C, ticks
become active, emerging from the soil and seeking food (warm-blooded animals). While caring for
animals, people may unintentionally come into contact with ticks. Some rural residents remove
ticks from animals with unprotected hands or crush them, which is most dangerous for transmitting
CCHFV. Slaughtering or butchering livestock infected with ticks, and handling skins without
protection can also lead to CCHFV transmission. Human infection cases are most frequently
reported in the spring-summer period (May-June). During this time, the people most affected are
those engaged in agricultural work, nature outings, and those in forested or green areas [39].

Clinical Features. The incubation period lasts from 1 to 14 days, with most cases between 2
and 9 days. Following infection, there are various clinical manifestations, and not all patients
develop the classic CCHF syndrome. The prodromal phase is absent, with the disease onset being
acute. In the first phase, there is a rapid rise in temperature, reaching 39-40°C or higher, along with
headaches, chills (sometimes severe), facial and mucosal redness. Symptoms of systemic poisoning
(severe weakness, myalgia, arthralgia, nausea, and vomiting) appear. The hemorrhagic second stage
occurs after 2-4 days, and the patient’s condition rapidly deteriorates. Hemorrhages manifest as
rashes, spots, and hematomas on the skin and mucous membranes. Gum and injection site bleeding
intensifies. Epistaxis, gastric, and uterine bleeding may occur. Abdominal pain, liver discomfort,
diarrhea, vomiting, and jaundice are possible. The illness lasts 10-12 days, but patients may remain
severely weakened for 1-2 months. Complications may include septicemia, pulmonary edema, focal
pneumonia, acute renal failure, otitis media, and thrombophlebitis. Fatality rates range between
2-50% [40-42]. Other symptoms may include sweating, nausea, dry mouth, headaches, dizziness,
loss of appetite, polyneuritis, and memory loss. Some patients temporarily lose all their hair.
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Recovery is typically complete but slow, taking up to a year. Mild fever without hemorrhages has
also been reported in some cases [43].

As mentioned earlier, red blood cell and hemoglobin counts in peripheral blood increase.
Signs of hypochloremic anemia appear during the hemorrhagic phase of infection.

The most common clinical manifestations of CCHF in Kazakhstan are fever, general
weakness, appetite loss, somatic pain, nosebleeds, hemorrhagic rash, headache, hepatomegaly, and
facial and neck hyperemia. Laboratory tests on patients with CCHF often reveal thrombocytopenia,
anemia, leukocytosis, elevated ALT, ESR, hyperbilirubinemia, and proteinuria. Bleeding, primarily
epistaxis and gum bleeding, occurs on days 2-6 of the illness.

A notable feature of the CCHF clinical presentation in the region is the delayed onset of
hemorrhagic syndrome, especially internal organ bleeding, occurring on days 8-11 of the disease
onset [44].

Diagnosis. Laboratory diagnosis of CCHF is based on detecting the virus, its structural
components, and virus-specific antibodies. There are three main groups of methods: virological,
immunological, and molecular-genetic [45].

The primary virological method involves isolating the CCHF virus from clinical material.
Researchers use methods such as intracerebral infection of newborn white mice and rats with
biological material or virus adaptation to several animal-derived cell cultures. These methods are
undoubtedly the most reliable but also the most expensive and labor-intensive, making them less
competitive with faster analytical methods required for monitoring naturally infected nests [45-47].

Immunological methods in CCHF laboratory diagnostics are used to detect antibodies and
antigens in biological samples such as human and animal serum, tissues, and organs, and to
characterize the obtained CCHF virus strain. Most often, methods like electron microscopy and
enzyme-linked immunosorbent assay (ELISA) are used for this purpose. It should be noted that
comparative analysis of modern and classical serological methods has shown that ELISA
significantly outperforms classical serological methods in terms of sensitivity [48].

Recently, molecular-genetic methods based on reverse transcription and polymerase chain
reaction (RT-PCR) have been used for diagnosing CCHF and genetic characterization of isolates
and obtained viruses. This method allows the detection of viral RNA in the early stages of the
disease when serological methods do not yield positive results, as the immune response has not yet
fully developed [49]. Additionally, this method allows the preliminary genotyping of the virus by
directly determining the nucleotide sequence of PCR fragments from the genome if the selected
region permits it. However, traditional RT-PCR methods are time-consuming, slow, and prone to
amplicon contamination. Real-time RT-PCR (RT-PCR RV) addresses these issues, providing rapid,
simultaneous amplification, detection, and quantification of target nucleic acids using specific
probes labeled with fluorophores or nonspecific DNA-binding dyes [50].

In Kazakhstan, the main focus of development is ultra-fast test kits and tests that accelerate
diagnosis and, consequently, ensure timely treatment, reduce the frequency of secondary infections,
and prevent complications. Therefore, it is highly relevant to improve and develop new methods for
diagnosing CCHF, including ELISA diagnostics, methods based on RT-PCR, and restriction
analysis methods.

Prevention. Since there is no specific treatment for CCHF, preventive measures are the most
important. Preventive measures include avoiding tick bites by using repellents, avoiding
tick-infested areas, and systematically inspecting clothing and skin. To prevent tick attachment,
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wearing long pants, boots, and long-sleeved shirts is recommended [51-54]. Large and small
livestock should be treated with acaricides to control ticks, especially before slaughter and export to
other regions. Viruses in meat are usually inactivated by acidification after slaughter. They also die
when cooked (at 56°C for 30 minutes). Unpasteurized milk should not be consumed [51,52].
Laboratory workers should strictly adhere to biosafety measures, especially when performing
procedures that generate large droplet aerosols, such as coughing or vomiting, and respiratory
isolation should be used when negative pressure is present. Strict universal precautions are
necessary to prevent nosocomial infections [51-53]. People entering a patient’s room should wear
gloves and gowns, while those approaching within one meter should wear protective masks or
surgical masks and eye protection to prevent contact with blood and other bodily fluids [53].

Currently, no antiviral drug has passed clinical trials for treating patients with viral
hemorrhagic fever. Therefore, for a long time, treatment for patients has been limited to
symptomatic therapy aimed at relieving the main clinical symptoms. Ribavirin, a drug with direct
antiviral activity, has been shown to be effective against CCHFV in vivo and in vitro [55].

There is no globally recognized vaccine against CCHF. However, a vaccine has been used in
Bulgaria since 1974. The Bulgarian vaccine originated in the Union of Soviet Socialist Republics
(USSR). Data on the immunogenicity of vaccines derived from mouse brain tissue are limited; a
2012 study showed that re-vaccination of healthy volunteers resulted in the production of a high
level of antibodies against CCHF [56].

However, the vaccine is approved for use only in Bulgaria and not in other countries.

International approval is unlikely due to the potential for allergic and autoimmune reactions.

Given the limited medical measures for prevention and treatment, supportive therapy remains
the standard of care for CCHF.

Conclusion

One of the important tools in combating this infection is epidemiological surveillance.
Despite a timely surveillance system in Kazakhstan, more efforts are needed to expand the
surveillance system not only within the country but also across all cross-border endemic regions, as
identifying the origin of an outbreak generally facilitates the fight against it.

Farmers and private livestock owners should be informed about an outbreak of the disease,
especially if it is related to hemorrhagic fever.

Environmental protection workers should raise public awareness of hygiene, sanitation, and
tick control, as controlling ticks in the environment is the best way to fight CCHF. Additionally,
information about the CCHF virus should be shared on social media, television, radio, billboards,
magazines, and newspapers.

Health, environmental protection, and agricultural authorities should cooperate in combating
this infection, especially when it involves human-animal interaction.

Given that CCHF is a disease with pandemic potential, it is essential to conduct a risk
assessment for the population living in the area where the case occurred. Such data would be useful
for determining the level of CCHF exposure in the population and the prevalence of tick-borne
infections. Additionally, we propose developing cross-border cooperation between countries to
standardize diagnostic procedures and increase awareness among professionals. This includes
building diagnostic capacity and networks for sharing case information.
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Due to the lack of specific treatments or approved vaccines for CCHF infection, accurate and
early detection, reliable epidemiological surveillance, and quantitative virus assessment are needed
to improve health outcomes and patient management. To address these challenges, the development
of test systems based on the multiplex polymerase chain reaction (PCR) method in real-time
(RT-PCR) is necessary.

Furthermore, digital PCR could serve as a valuable complement to the modern quantitative
PCR used for the diagnosis of the CCHF virus.

Thus, the implementation of molecular-genetic identification methods for the CCHF virus in
laboratory practice and the use of modern bioinformatics analytical approaches in epidemiological
studies will improve the effectiveness of CCHF epidemiological surveillance, ensure the quality of
epidemiological decryption of disease cases, study virus evolution, and provide a basis for further
research.
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KOHTI'O-KBIPBIM 'EMOPPATUAJIBIK KbI3BACHI: SITMJIEMHUOJIOT UAJIBIK
KAFJAUFA LIOJTY, TAPAJITY AUMAFBI, BAUPYCTBIH CUITATTAMACHI, AYPYJIBIH
JAUATHOCTHUKACHI )KOHE AJIJIBIH AJTY
T.M.TaenuneBa™ =", B.IH.MLIp3aXMeTOBa@, r .A.)KannapOBa@a, K.B.Bnceﬂﬁaesa@f,

A.C.TowitanoBa -, JL.b. KyTyMGeTOB@
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KP ICM «bronorusislK Kayirnci3aik npodsieMalapbiHbIH FhIIBIMU-3€PTTEY HHCTUTYTHI»,
I'Bapaerick KTk, Kazakcran
*t.m.tlenchieva@mail.ru

Annorauus. Ilony makanana Konro-KeipsiM reMopparusiiblK KbI30aChIHBIH 3THOJIOTHSCHI,
AMHUIEMHUOJIOTHACHL, Tapalybl, HAKTHl aypyAbIH TUArHOCTUKACHI JKOHE AalJbIH ally Macelnenepi
KapacTblpbl1ibl. Konro-Keipeim remopparusiisik Keizdacsl (KKIT'K) Adpukana, Asusga xoHe
eirpic Eypomaga TapanraH, eiiMre OKeJeTIH TIeMOpparusjblK Kbl30anapabiH Oipi  OOJbII
tabbutanpl. byn Bunyaviridae TykeimaaceinbiH Nairovirus tekrec KKI'K BupycbiHaH TybIHIaFaH
KEeHE apKbUIbl TapajaTblH 300HO37bI BUPYCTHIK aypy. Kasakcranga KKI'K Taburu omrakrapb
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KamoObu1, Typkicran, Kpi3pimopaa oOmbicTapbiHBIH koHE IIIBIMKEHT KalachlHBIH ayMaKTapblHIa
opHanackaH. Kazakcranga 2021-2023 xok. anamnapaa KKI'K 108 pacranran xarmaidbl TipKEITEH.
Bupyctsik reHom colikeciniie Hykieokarncua (N) akybl3IapblH, KOHBEPTTIK TJIMKONPOTEHUHIEPI]
(G1 xone G2) xoHE MOIMMEpa3Nbl KEIICH]I aKybI3AapAbl KOATAWTHIH IIarbiH (S), oprama (M)
xoHe ynkeH (L) cermentrepneH Typanbl. AlamaapIblH aypyJapblHBIH KOMNIILIiri Maia Oary, men
TalbIHIAy JKOHE Mall COI CHSKTHI aybll MIApYyallbUIBIFBI OHIIpICIMEH OalIaHbICTBI OOJIBI.
Kebinece amam KeHe IIaFybl apKbUIbl KYKTbIpaabl. KIMHUKanbIK Oenriiep oferre aypylblH
KbUIIAM AaMyblH Kepceteai. On KaH KeTyMeH, OYJIIIBIKET aybIpChIHYBIMEH JKoHE Oe3reriMen Oipre
XKypeni. ByriHri kyHi apHaiibl eMmzey >KOK, €H MaHBI3Jbl OJIC MpO(HUIAKTHKAIBIK Kayilci3IiK
mapanapsl 6osbin Tadbbi1aabpl. KKI'K quarnoctukace! yuria MDA, KT-ITTP xoHe HaKThl yaKbITTaFbI
KT-IITP onicrepi KoagaHbLIA b,
Tyiiin ce3nep: KKI'K; apboBupycrap; nHpEKIUS; MI0Ty; AMATHOCTHKA; aJ/IbIH aly.

KOHI'O-KPBIMCKASA TEMOPPAI'MYECKAS JIMXOPAJIKA: OB30P
SMUJTEMUOJIOT TUECKOMN CUTYAILIUHA, APEAJI PACIPOCTPAHEHMSI,
XAPAKTEPUCTUKA BUPYCA, IUATHOCTUKA U TPOPUIIAKTUKA BOJIE3HU
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AHHoOTauus. B 0030pHO# cTaThe OBIIM PacCMOTPEHBI BOIPOCH! ATHOJIOTUH, 3MTUIEMHUOJIOTHH,
pacnipoctpanenusi  KoHro-KpeIMCKOil ~ reMoppariyeckod  JIMXOpPaaKH, JHArHOCTUKA U
npodunakTuku akTyanbHou Oosie3Hu. KoHro-kpbeimckas remopparudeckas nauxopanka (KKIJI) -
OJIHAa U3 CMEpTENIbHBIX I€MOpPPArndecKux JUXOpagoK, SHAEMHYHbIX B Adpuke, Asuu u Epore.
OTO KJeLeBOe 300HO3HOE BUpYCHOE 3aboseBanue, Bei3biBaeMoe Bupycom KKI'JI pona Nairovirus,
cemeiictBo Bunyaviridae. B Kazaxcrane npupoansie ouarun KKI'JI pacnonoxeHsl Ha TepPUTOPHSIX
XKamorsnckoit, Typkecranckoii, Kei3pimopaunckoit odmnacteit u ropone lIsiMkent. B Kazaxcrane 3a
nepuog 2021-2023 rr. 3apeructpupoBano 108 noarsepxneHubix ciaydyas KKIJI y moneit. I'enom
BHUpyca cocTouT u3 Manbix (S), cpennux (M) u Gompmux (L) cerMeHTOB, KOAMPYIOMIUX OENKH
nykineokarncuaa (N), rimukonporennsl obonouku (Gl u G2) u Genku MoIMMepasHOro KOMILIEKCa,
COOTBETCTBEHHO.  bBONBIIMHCTBO  ciyyaeB  3aboieBaHMi  4enoBeka ObUIM  CBSI3aHBI €
CEJIbCKOXO03SIICTBEHHBIM ITPOU3BOJICTBOM, TaKHE KaK yXOJ 3a KHUBOTHBIMH, 3aTOTOBKOM CeH, 3a00emM
ckoTa. Yaiie Bcero yenoBeK 3apaxkaercs IpH yKyce kiemoM. KinHudeckue nmpu3HaKu OOBIYHO
CBUJCTEIBCTBYIOT O OBICTpOM mporpeccupoBaHuM 3a0osieBaHus. OHO  CONPOBOXKIAETCS
KpOBOTE€UYEHHEM, OOJIbI0 B MBIIIIAX U JuXopaakodl. Ha ceronHsmHuil AeHb HE CYIIECTBYET
OTIpEICNIEHHOTO JIeUueHUusl, Hanbojiee BaXKHBIMH CIOCOOAMM SIBISIOTCS MPO(UIAKTUYECKHE MEepbl
6e3omacuoctu. Jns gumarnoctuku KKIJI ucnomesytorcss meronsr MDA, OT-TIIHP u OT-IILP
pEaIbHOTO BPEMEHU.

Kurouesnbie cioBa: KKI'JI; ap6oBupycer; nHbEKIHs; 0030p; TMarHOCTHKA, TPO(PUITAKTHKA.

Buokayincizoix scane Buomexnonoeus
Buobezonacnocmo u buomexnonozus 22 2024, Nel7
Biosafety and Biotechnology


https://orcid.org/0009-0006-7831-4212
https://orcid.org/0000-0002-4141-7174
https://orcid.org/0000-0001-5382-831X
https://orcid.org/0000-0001-5788-6074
https://orcid.org/0009-0004-9526-3539
https://orcid.org/0000-0001-8481-0673

