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ABSTRACT

Rationale. An important task is to monitor the incidence of tularemia among
the population of Kazakhstan. Natural foci of this infection occupy large areas.
In some regions with large numbers of rodents and ectoparasites and low vaccina-
tion coverage, human cases of tularemia have been reported.

The aim of the study. To carry out retrospective analysis and to study modern
spatiotemporal characteristics of tularemia in the West Kazakhstan and North
Kazakhstan regions in order to improve the effectiveness of preventive measures.
Materials and methods. In our work, we used public records, the results of an epi-
zootological survey of tularemia natural foci and the official data from the De-
partments of Sanitary and Epidemiological Control of two regions on the human
cases of tularemia in 2000-2021. We used descriptive statistics methods, relative
and absolute indicators of the tularemia incidence in the population for the analysis.
The phenotypic and genetic properties of the strains isolated in 2000-2021 were stu-
died according to the guidelines.

Results. A retrospective analysis of the tularemia incidence among the popula-
tion of the North Kazakhstan and West Kazakhstan regions showed an improve-
ment in the epidemic situation. Over the past 20 years, 4 human cases of tularemia
have been registered in the West Kazakhstan region, while the epizootic potential
was quite high; more than 300 strains of the tularemia microbe were isolated during
the studied period. In the North Kazakhstan region from 2000 to 2021, 11 human
cases of tularemia were registered; when studying rodents, mammals and environ-
mental objects, single positive samples for specific tularemia antibodies and antigens
were detected; no strains of tularemia microbe were jsolated.

Conclusion. An analysis of long-term data on the epizootic and epidemic activity
of tularemia natural foci, processed using descriptive statistics and GIS technology,
made it possible to identify places of long-term persistence of the tularemia agent
inthe natural focus of the North Kazakhstan and West Kazakhstan regions and to cre-
ate an electronic map of the territories endemic for tularemia to determine the scope
of preventive measures.
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PE3IOME

O6ocHosaHue. BaxHol 3adayeli A8naemcs ciexeHue 3a 3a6071e8aeMoCMbio
HaceneHusa KazaxcmaHna mynapemued. [IpupooHsle odazu 3mol uHpekyuu 3aHu-
matom 6os1buILe Meppumopuu. B HeKomopeix pe2uoHax ¢ 8bICOKOU YUC/IEHHOCMbIO
2pbI3yHO8 U 3KMOoNapasumoes U HU3KUM 0X8amom 8akyuHayuel peaucmpupyrom
cnyqau 3a6onesaHus odeli mynspemued.

Ljeno uccnedosanusa. PempocnekmusHeil aHaau3 u usydeHue cospemMeHHoU
npocmpaHcmeeHHo-8pemMeHHOU Xxapakmepucmuku mynapemuu 8 3anadHo-Kazax-
cmaHrckoli u Cegepo-KazaxcmaHckol 06/1acmsix 015 No8blweHUs 3hgpeKkmusHocmu
npogunakmuydeckux meponpusmud.

Mamepuanel u memoosbl. B pabome ucnosb308aHbl apxugHele 00KyMeHMbl,
pe3ysibmamel 3nU300MoJsI02U4ecKk020 06C1e008aHUSA NPUPOOHbLIX 04A208 MYJis-
pemuu, ogpuyuasbHele ceedeHus JenapmameHmos CaHUMAapHo-3nuoemMuosio2u-
yecko20 KOHMposia 08yx obaacmed o cy4asx 3abonegaHus nodel mynapemuel
8 2000-2021 2. [lns aHanusa ucnosib308dHbl Memoobl onucamesibHoli cmamu-
CMUuKU, OmHocumesibHble U abcoslromHble nokasamesu 3a6osiegaemMocmu Hace-
neHusa mynapemuel. QeHomunu4eckue u eeHemu4eckue cgolicmaa WmamMmos,
sbioesieHHbIx 8 20002021 22., U3y4anu Co2/1acHO MEMOOUYECKUM peKOMeHOauUAaM.
Pe3ynemamel. PempocnekmusHebll aHanus 3abonegaemocmu itooel mysns-
pemueli 8 Cesepo-KazaxcmaHckol (CKO) u 3anaoHo-KazaxcmaHckol (3KO)
obnacmsx nokasas, Ymo 8 nepuod ¢ 2000 no 2021 2. Habooaemcs ysyduweHue
snudemuyeckol cumyayuu. B 3KO 3a nocnedHue 20 iem 6bis10 3ape2ucmpupo-
8aHO 4 cyiy4as 3abonesaHus nodel mynapemueti, Nnpu 3Mom 3nu3oomuyeckuli
nomeHyuas 0080J1bHO BbICOKUL — 8 paccMampueaemslli nepuoo 8vides1eHo bosiee
300 wmammos mynapemuliHo2o Mukpoba. B nepuod c 2000 no 2021 2. 8 CKO 3ape-
eucmpuposato 11 ciyyaes 3abonesaHus irodeli mynapemuel; Npu Ucc1e008aHuU
2pbI3yHO8 U Mylekonumaroujux, 06sekmos 8HelHel cpedbl 8biA8/AI0M eOUHUYHbIE
nosoxumeribHele Npobbl HA cheyuguyeckue mynsapemuliHble aHmumersia u aHmu-
2€Hbl, WMammsl mysispemMutiHo2zo MuKpoba He 8bl0eseHbl.

3aknoyeHue. AHanu3 MHO20/IEMHUX OAHHbIX NO 3NU300MUYecKoU U 3nudemuye-
CKOU akmugHOCMU NpUPOOHbIX 04A208 MyiapemMul, 06pabomaHHbil C NOMOWbIO
onucamesnbHol cmamucmuku u 'MIC-mexHo02uU, NO380J1UJT 8bIABUMb Mecma
0/1umesibHO20 COXpAaHeHUs 803b6youmesia mynspemMuu 8 NpupooHoM oyaze Cegepo-
KazaxcmaHckoU u 3anadHo-KasaxcmaHckol obnacmedi u co30ame 371eKMpPOHHYI0
Kapmy 3HOeMUYHbIX N0 MYJIApeMuUU meppumopuu HacesaéHHbIX NYHKMOo8 0715 onpe-
desleHUs 06BEMO8 NpoUIAKMUYECKUX Meponpusamud.

Kniouesole cnoea: mynsapemus, npupoOHbil o4ae, 3a60s1eeaemocms, 3Kmond-
pasumel, 2pbiyHbl

Ona untnposBaHua: I36aHoBa Y.A., JlyxHoBa J1.10., Meka-MeueHko T.B., MaiikaHos H.C.,
Caposckas B.IN., Meka-MeueHko B.I', lOcynos A.A., Makynosa A.b. PeTpocneKTunBHbI aHa-
JIN3 U COBPEeMeHHas NPOCTPaHCTBEHHO-BPeMeHHas XapaKTepucTrKa TyiaspeMmm Ha Tep-
putopun 3anagHo-KasaxctaHckon n CeBepo-KasaxcTtaHckon obnacteir. Acta biomedica
scientifica. 2023; 8(3): 216-223. doi: 10.29413/ABS.2023-8.3.24

217



Tularemia has been reported among population
in many countries around the world [1]. The tularemia
microbe has taken root in Kazakhstan as a result of nat-
ural conditions favourable for carriers and vectors,
as well as the possibility of Francisella tularensis ex-
istence in their bodies. Mammals spread the infec-
tion widely by vectors. Cases of tularemia among peo-
ple are registered in almost all regions of the Republic
of Kazakhstan.

Focal tularemia territories occupy huge areas in Ka-
zakhstan — more than 550 thousand km?2. In the 1930s-
1950s, there was a high incidence of tularemia among
humans. Specific preventive measures contributed to the
improvement of the epizootic situation. Between 1999
and 2021, 86 cases of tularemia among humans were reg-
istered in Kazakhstan.

In Kazakhstan, the landscape complex of tularemia fo-
cality is represented by foothill brook, floodplain swamp,
tugai and steppe types of foci. Floodplain swamp foci
are located in Pavlodar, Kostanay Akmola, Aktobe, Al-
maty, Atyrau, East Kazakhstan, West Kazakhstan and Kara-
ganda regions. Foothill-brook foci are located on the ter-
ritory of Almaty and East Kazakhstan regions. Tugai foci
were registered in Jambyl (or Zhambyl) and Kyzylorda
regions. Steppe foci are present in the West Kazakhstan
and Pavlodar regions.

Different routes of transmission have been recorded
in floodplain swamp areas [2]. The highest percentage
of cases is recorded with vector-borne infection.

During a focus inspection in the West Kazakhstan
and North Kazakhstan regions we have found high infec-
tion rate among rodents and vectors. In Kostanay, Jamb-
yl, Karaganda, East Kazakhstan, Akmola, Aktobe and Pav-
lodar regions, focal tularemia territories are currently inac-
tive. There are no foci of tularemia on the territory of Man-
gystau and Turkistan regions [3].

THE AIM OF THE STUDY

To carry out retrospective analysis and to study
modern spatiotemporal characteristics of tularemia
in the West Kazakhstan and North Kazakhstan regions
in order to improve the effectiveness of preventive
measures.

MATERIALS AND METHODS

In our work, we used public records, the results
of an epizootological survey of tularemia natural foci
and the official data from the Departments of Sanitary
and Epidemiological Control of two regions on the human
cases of tularemia in 2000-2021. We used descriptive sta-
tistics methods, relative and absolute indicators of the tu-
laremiaincidence in the population for the analysis. Anal-
yses of human cases of tularemia included the study
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of sources, factors, routes of transmission of the F. tu-
larensis and clinical forms. The phenotypic and genetic
properties of the strains isolated in 2000-2021 were stud-
ied according to the methodological recommendations
“On approval of methodological recommendations
on strengthening measures to prevent human diseas-
es with tularemia in the Republic of Kazakhstan” (Order
of the Ministry of Health of the Republic of Kazakhstan
No. 88 dated 14.12.2005).

RESULTS AND DISCUSSION

The risk of human infection with tularemia varies in Ka-
zakhstan. This article presents a retrospective analysis and
modern characteristics of tularemia in the West Kazakh-
stan and North Kazakhstan regions.

In the West Kazakhstan region there are foci of flood-
plain swamp and steppe types, which are included
in zone A —active natural foci of tularemia [4]. The floodplain
swamp focus covers an area of more than 100,000 km?Z. F. tu-
larensis strains are detected annually in the foci, and spo-
radic infection cases among humans are registered [5]. The
floodplain swamp focus occupies 37881.8 km? and is lo-
cated in the floodplain of the Ural River with its tributar-
ies (Kaztalovsky, Zhangalinsky, Akzhaiksky, Terektinsky,
Burlinsky districts) [6]. The steppe focus occupies an area
of 91081.1 km? and covers the territories of seven districts
of the region (Akzhaiksky, Bokeyordinsky, Zhangalinsky, Ka-
ztalovsky, Baitereksky (formerly Zelenovsky), Taskalinsky,
Chingirlausky). In the steppe focus the causative agent cir-
culates among hamsters, hares, field and house mice, wa-
ter voles; its main vectors are ixodes ticks of the Derma-
centor genus.

The main carrier of the tularemia causative agent
in floodplain swamp foci is the water vole. In the West Ka-
zakhstan region, 22 species of wild mammals are carri-
ers of F. tularensis . The ecological and faunal list of mam-
mals susceptible to Francisella tularensis was expanded
by four species over the twenty years from 1994 to 2021
(stoat, grey dwarf hamster, isabelline wheatear and com-
mon shrew) and increased to 26 species. In the period
2015-2021, winter epizootics with involvement of all com-
mon rodent species were registered in eight districts of
the West Kazakhstan region. The main vectors are ixodes
ticks of the genera Dermacentor, Rhipicephalus, Ixodes.
In 2020, the tick population was 47.8 specimens per 1 flag-
km. The most active foci are located in the middle reach-
es of the Ural River, along the Bolshoy and Maly Uzen riv-
ers, and in the Ural-Kushum interfluve (Fig. 1).

High level of epidemic activity before mass tularemia
vaccination in the West Kazakhstan region was not-
ed in the early twentieth century. In 1928, the first hu-
man cases of tularemia were registered in the Ural River
floodplain, which were associated with mass harvesting
of water vole skins [7]. Prior to 1960, large epidemic out-
breaks associated with water vole hunting were recorded



FIG. 1.
Tularemia foci in the territory of the West Kazakhstan region

in the West Kazakhstan region [8]. In 2002, a case of hu-
man tularemia in Kaztalovsky district of the West Kazakh-
stan region was registered. In 2007, a 26-year-old Uralsk
resident fell ill with weakness, sweating, malaise, and a fe-
ver of up to 39 °C. A 4-fold increase of antibody titer in in-
direct hemagglutination reaction from 1:80 to 1:320, en-
largement of lymph nodes was revealed, and on 18 May,
2007 the patient was admitted to the City Clinical Hospital
of Infectious Diseases with the diagnosis: Tularemia, bu-
bonic form, moderate form. An epidemiological investiga-
tion determined that there may have been contact with
rodents that were in the house [9]. In 2018, 1 case of hu-
man tularemia was registered in the region, which result-
ed in recovery.

Analysis of human tularemia cases from 1928 to 1960
in the West Kazakhstan region showed that about
900 cases were registered in these years. 3 cases of tu-
laremia were detected between 2000 and 2001. Since
1960, in the following 37 years the epidemiological
situation in the region was favourable. The incidence
of human disease in the West Kazakhstan region has de-
creased 200 times in the last 20 years compared to 1928-
1960. At the same time, the epizootic potential is rather

high: more than 300 strains of F. tularensis were isolat-
ed during the period. The comparative study of molec-
ular biological properties of F. tularensis strains allowed
to conclude both intraspecific variability and interspe-
cific similarities. The range of genetic variability of tu-
laremia microbe strains was determined using 25 VNTR
markers; the strains were found to belong to the sec-
ond cluster. Outbreack of foodplain swamp foci most-
ly assosiated by hunting of wild animals and by vec-
tor-borne transmission. The source of human infection
was rodents, and the vectors were ticks of the Dermacen-
tor genus. The patients had a cutaneous bubonic form
of tularemia with moderate and mild severity of the in-
fection course [10]. The incubation period averaged
3-7 days. Diagnosis was confirmed on the basis of ep-
idemiological history, clinical manifestation and sero-
logical confirmation.

Thus, the study of the current spatial and temporal
characterization of tularemia from 2000 to 2021 in the West
Kazakhstan region showed that the epidemic potential
of tularemia has significantly decreased.

On the territory of the North Kazakhstan region there
are active natural foci of tularemia; endemic territories
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are Mamlyutsky, Kyzylzhar, Magzhan Zhumabaev, Gabit
Musrepov, Ayyrtau, Shal Akyn, Akkayynsky districts (Fig. 2).
Tularemia epizootics were registered in the floodplain
of the Ishim River, which crosses the region from south-
west to north-east, and its tributaries [11]. The main carri-
er of the tularemia microbe in the floodplain swamp foci
is the water vole (50 specimens per 1 km of coastline, 0.4-
2.8 % infection rate). The epizootic process involves ro-
dents and vectors - ticks of the Dermacentor genus. Peri-
ods of high water vole population were recorded in 1927-
1929, 1937-1939, 1947-1949, 1952-1953, 1957-1958.

For the first time in 1958, a culture of the F. tularensis
was isolated from a muskrat. In 1972, a spillover epizootic
was registered in Akkayynsky, Zhambyl, and Mamlyutsky
districts. In 1972, 12 strains of the tularemia agent were
isolated from a field mouse and a water vole; in 1973 a
strain was isolated from D. marginatus ticks. In the follow-
ing years, serological confirmation of the epizootic pro-
cess was obtained almost annually.

In 1945, 8 cases of human tularemia were registered
in the North Kazakhstan region for the first time. In 1949,
200 human cases were reported. In 1972, there was a ma-
jor outbreak of tularemia, affecting more than 40 people.

FIG. 2.
Tularemia foci in the North Kazakhstan region
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The outbreak was transmissible and occurred in the vi-
cinity of Petropavlovsk, Sokolovsky and Mamlyutsky
districts.

As a result of retrospective analysis, it was determined
that from 1945 to 1999 in the North Kazakhstan region
441 cases of tularemia among people were registered. Hu-
man infections were observed in summer, during the period
of activity of blood-sucking two-winged insects, and clini-
cally manifested in ulcerative and bubonic form [12].

Between 2000 and 2021, 11 human cases of tu-
laremia have been reported. Infection of people oc-
curred in the territory endemic for tularemia (Akkayyn-
sky, Kyzylzhar, Magzhan Zhumabaev districts). The source
was rodents, the transmission factors were arthropods,
and the routes of transmission were contact and vector-
borne.

A study of the contemporary spatial and temporal
characterization of tularemia showed that the intensi-
ty of epizootics from 1945 to 1999 was high. Fr. tula-
rensis strains were isolated during rodent and arthro-
pod surveys. In recent years (2000-2021), single positive
samples for specific tularemia antibodies and antigens
have been detected in rodents, mammals and environ-



TABLE 1

RELATIVE INCIDENCE RATE OF THE POPULATION FROM 2000 TO 2021 IN THE WEST KAZAKHSTAN AND NORTH

KAZAKHSTAN REGIONS

Years of human cases of tularemia (relative indicator)

Regions of Kazakhstan

2002 2003
West Kazakhstan Region 0.17 0
North Kazakhstan Region 0.15 0.59

mental objects; Fr. tularensis strains have not been iso-
lated.

A study of the current spatial and temporal charac-
terization of tularemia (2000-2021) in the North Kazakh-
stan region showed that the epidemic potential has signif-
icantly decreased. The incidence among humans between
2000 and 2021 decreased 39-fold compared to the peri-
od between 1945 and 1999. The relative incidence of hu-
man tularemia in the period 2000-2021 is shown in Ta-
ble 1, which presents the years when human tularemia
cases were registered.

Contact of the population with rodents infected
with tularemia, consumption of water and food con-
taminated with F. tularensis causative agent and tick
bites are the main causes of infection and disease
among humans. Before 2000, the source of infection
and factors of causative agent transmission were musk-
rat hunting, water and blood-sucking two-winged in-
sects; after 2000, the main type of transmission was al-
imentary.

CONCLUSION

An analysis of long-term data on the epizootic and ep-
idemic activity of tularemia natural foci, processed using
descriptive statistics and GIS technology, made it possi-
ble to identify places of long-term persistence of the tu-
laremia agentin the natural focus of the North Kazakhstan
and West Kazakhstan regions and to create an electronic
map of the territories endemic for tularemia to determine
the scope of preventive measures.

A study of the current spatial and temporal character-
ization of tularemia (2000-2021) in the West Kazakhstan
and North Kazakhstan regions showed that the epidemic
potential has significantly decreased.

Characteristic epidemiological features of this period
are single cases of the disease with infection in floodplain
swamp natural foci; predominantly alimentary route of in-
fection through consumption of food or water contaminat-
ed with tularemia.

2004 2006 2007 2016 2018
0 0 0.16 0.2 0.16
0 0.3 0 0.2 0.18
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In the West Kazakhstan and North Kazakhstan regions,
no significant changes in the epizootic situation are cur-
rently expected, but there is a risk of sporadic cases of mor-
bidity among the population. Under favorable conditions
for increasing numbers of rodents, ticks and blood-suck-
ing insects, the epizootic process may intensify to local
and spillover epizootics.

It is necessary to continue monitoring studies
and to carry out timely preventive measures, including
vaccination of the population.
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