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RETROSPECTIVE ANALYSIS OF ANTHRAX OUTBREAKS IN THE TURKESTAN REGION

Abstract. The territory of the Republic of Kazakhstan is unfavorable for anthrax, officially registered since
1935. Millions of tenge are spent annually on a complex of anti-epidemic measures aimed at eliminating the
outbreak, including the introduction of quarantine in the village, the establishment of medical supervision of
contact persons, the implementation of preventive measures against people and animals, the organization of
disinfection.

The article presents retrospective data on anthrax outbreaks, the results of a study of 32 strains isolated in
the Turkestan region in the period from 1961 to 2011, using the MLVA - 31. Expansion of economic, trade, and
tourism ties increases the possibility of the introduction and spread of the anthrax pathogen on the territory of
the republic. Purpose of the study retrospective analysis of the properties of anthrax strains in the Turkestan
region from 1961 to 2011, a description and assessment of the epidemiological situation in the region during
the period under study and at the present time, the causes of infection in humans and animals, anti-epidemic
and anti-epizootic measures. Study of the genetic properties of anthrax strains isolated during this period to
establish a possible connection between the identified genotypes of Bacillus anthracis with the geographical
origin and to improve the epidemiological monitoring of anthrax.

During the period from 1961 to 2011, retrospective studies on anthrax in the Turkestan district showed that
at present, as before, there is a very high risk of infection of animals, and, as a result, people with the causative
agent of anthrax in the territory of the region.

Anthrax strains circulating in the territory of the Turkestan region are variable in genotype but, as a rule,
they have either one or a similar genotype if isolated during a single outbreak.

Key words: risk of infection, anthrax strains, multilocus analysis, epizootic index.

Introduction. Anthrax is a constant serious problem for the public health system and agriculture of all
countries. The territory of Kazakhstan is unfavorable for anthrax, officially registered since 1935. The relative
indicator of the incidence of anthrax in Kazakhstan in 1999-2020 is from 0.01 to 0.24 per 100 thousand
population [1].

The Turkestan region is located on the territory of Kazakhstan with the maximum risk of infection with
the causative agent of anthrax, the epizootic index is 0.41 [2]. Almost every year, cases of anthrax disease in
humans and farm animals are recorded.

The article presents data on the study of 32 strains from the Turkestan region using multilocus analysis
(MLVA-31). The expansion of economic, trade, and tourist ties, increases the possibility of the introduction
and spread of the pathogen of anthrax on the territory of the republic. Moreover, the causative agent of anthrax
can be used as a biological weapon.

In this regard, to characterize the properties of anthrax pathogen strains circulating on the territory of
Kazakhstan, to differentiate them from atypical and closely related microorganisms, it is necessary to create
electronic databases with molecular portraits of anthrax strains, to improve the scheme of indication and
identification of culture studies to establish the connection of the identified genotypes of the anthrax pathogen,
with the geographical origin, virulence, and source.
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Materials and Methods. Epidemiological, genetic, and microbiological [3,4]. The study included DNA
from 32 strains of anthrax. DNA isolation was performed using a QIA amp DNA Mini Kit manufactured by
QIAGEN (USA). For molecular typing of the DNA of B. anthracis strains, we used multilocus tandem variable
repeat number analysis (MLVA), which includes 31 loci, as described previously [5,6].

Results. The first cases of human and animal diseases were registered in the Sairam district, in the villages
of Mankent, Sairam, and Karabulak, when several heads of farm animals were infected with anthrax, in 1955,
cases of human diseases were registered in Turkestan. The last three cases of human anthrax were registered in
the Turkestan region in September 2019 in the Tulkubassky district, Aryssky rural district, Maktaly village [1].

Almost every year, from 1935 to 2020, outbreaks of anthrax among humans and farm animals are recorded
in the territory of the Turkestan region, with the release of virulent strains of B. anthracis. To study the cultural
and morphological properties and their genotyping in MLVA-31, the DNA of 32 anthrax strains isolated from
1961 to 2011 was taken for research (Table 1,2,3).

The study of the cultural and morphological properties of the following B. anthracis strains Ne 5-9, 11-
18, 20,41, 50-59, 62, 96-98, and 130-132 showed that the strains were taken in the studies isolated in the
Turkestan region from 1962 to 2011 are belong to the order Eubacteriales, the family Bacillaceae, the genus
and subgenus Bacillus, the species B. anthracis. All collection strains of the anthrax pathogen have typical
cultural-morphological, biochemical, virulent properties. In a polymerase chain reaction using Pag R1-R5
primers and CAP A, CAP B primers that detect pag and cap genes responsible for toxin synthesis and capsules,
which are virulence factors in B. anthracis, were found in all studied strains. Primers Pag R1 and Pag R4
formed 300-bp amplified fragments, primers Pag R2, R3 and R5-900-bp amplified fragments [7].

MLVA profile for 32 B. anthracis strains was obtained using multilocus tandem variable repeat number
analysis (MLVA - 31) [3]. Of the 31 analyzed loci, the variability was established in the following loci:
BAMS30, pX02, pXO1, CG3, BAMS22, virtA, BAMSO03, BAMSI15, Bavntr23, BAMS28, BAMS23,
BAMSI13, BAMSO05 u virCl.

Cluster analysis by the method of unweighted pairwise mean (UPGMA) made it possible to identify two
lines in the strains isolated in the territory of the Turkestan region: A. Br. 008/009 (30 strains) and A. Br.
Vollum (1 strain). The analyzed strains were grouped into 21 genotypes.

Thirteen strains isolated from 1961 to 1963 were clustered into 6 genotypes (Table 1). There is no data
on the aforementioned anthrax outbreaks in the archival documents, which makes it difficult to compare the
results of genotyping of the strains and their relationship to specific outbreaks. Nevertheless, the difference in
genotypes at two or more variable loci suggests that each genotype is a separate outbreak. The phylogenetic
analysis shows that genotype 13 combined 6 strains isolated in 1961-1963 in Tulkuba and Kazygurt districts.
Isolation of the same genotypes in different regions indicates a connection between outbreaks, and repeated
outbreaks in 1962-1963 indicate the safety of pathogens and the low efficiency of the sanitary and preventive
measures taken. Analysis of the genotypes of the strains isolated in the village of Kereit in 1961 indicates
the introduction of three independent genotypes or three independent outbreaks with different strains (Figure
1). Isolation of genotype No. 9 in the strain isolated in 1962 and the strain isolated in 2001 is characteristic
of anthrax due to the persistence of spores. It is important to emphasize that the 20th genotype identified in
strain 11 can be tentatively assigned to the A.Br. Vollum. The high genetic diversity of strains isolated in the
60s indicates a more complex epizootic situation, and the isolation of the same genotypes in different periods
indicates the endemicity of the disease.
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22 2, . Gt Lien Strain Year  Country Region  District Village
® A.Br. 008/009 B. anthracis_KZ_53 2000 Kazakhstan Turkistan Baydibek Akbastau
1 & A Br. 008/009 B. anthracis_KZ_54 2000 Kazakhstan Turkistan  Sayram Sayram
® A.Br. 008/009 B. anthracis KZ 98 2006 Kazakhstan Turkistan  Saryagash Enkes
5 ® /A Br. 008/009 B. anthracis_KZ_13 1961 Kazakhstan Turkistan  Tulkibas Kereit
® A Br. 008/009 B. anthracis_KZ_17 1961 Kazakhstan Turkistan  Kazygurt
3 & A Br. 008/009 B. anthracis_KZ_59 2000 Kazakhstan Turkistan  Baydibek Shayan
4 ® A Br. 008/009 B. anthracis_KZ_97 2006 Kazakhstan Turkistan  Saryagash Enkes
5 ® A Br. 008/009 AF440 France
® A Br. 008/009 B. anthracis_KZ_130 2011 Kazakhstan Turkistan Ordabasy  Toxansai
6 & A Br. 008/009 B. anthracis_KZ_131 2011 Kazakhstan Turkistan  Crdabasy Toxansai
& A Br. 008/009 B. anthracis_KZ_132 2011 Kazakhstan Turkistan  OCrdabasy  Toxansai
7 & A Br. 008/009 B. anthracis_KZ_55 2000 Kazakhstan Turkistan Baydibek  Akbastau
& ® A Br. 008/009 B. anthracis_KZ_12 1962 Kazakhstan Turkistan Tulkibas Sastobe
® A Br. 008/009 B. anthracis_KZ_7 1962 Kazakhstan Turkistan  Tulkibas
s ® A.Br. 008/009 B. anthracis_KZ_62 2001 Kazakhstan Turkistan  Sozak Karakur
® A Br. 008/009 B. anthracis_KZ_& 1962 Kazakhstan Turkistan  Tulkibas
1 ® A Br. 008/009 B. anthracis_KZ_14 1961 Kazakhstan Turkistan  Tulkibas Kereit
11 ® A Br. 008/009 B. anthracis_KZ_96 2006 Kazakhstan Turkistan  Saryagash Enkes
& A Br. 008/009 B. anthracis_KZ_41 2001 Kazakhstan Turkistan  Kazygurt Tesiktobe
L 72 ® A Br. 008/009 B. anthracis_KZ_57 2001 Kazakhstan Turkistan  Kazygurt Altintobe
® A Br. 008/009 B. anthracis_KZ_58 2001 Kazakhstan Turkistan  Kazygurt Tesiktobe
& A Br. 008/009 B. anthracis_KZ_8 1962 Kazakhstan Turkistan  Tulkibas
® A Br. 008/009 B. anthracis_KZ_9 1962 Kazakhstan Turkistan  Tulkibas Kershetas
® A Br. 008/009 B. anthracis_KZ_15 1961 Kazakhstan Turkistan  Tulkibas Kereit
3 ® A Br. 008/009 B. anthracis_KZ_16 1961 Kazakhstan Turkistan  Kazygurt Turbat
__| & A Br. 008/009 B. anthracis_KZ_18 1961 Kazakhstan Turkistan  Kazygurt
® A Br. 008/009 B. anthracis_KZ_20 1963 Kazakhstan Turkistan  Kazygurt Kyzyl-Tan
14 ® A Br. 008/009 B. anthracis_KZ_51 2000 Kazakhstan Turkistan  Kazygurt Altintobe
15 ® A .Br. 008/009 B. anthracis_KZ_50 2000 Kazakhstan Turkistan  Kentau Achisay
s 16 & A Br. 008/009 B. anthracis_KZ_52 2000 Kazakhstan Turkistan Shymkent
17 & A Br. 008/009 A169 Germany
| 18 ® ABr. 008/009  A027
19 ® A Br. 008/009 B. anthracis_KZ_56 2000 Kazakhstan Turkistan  Tulkibas Kereit
4 A Br. WA A147 Germany
— A ABr WNA A148 Germany
20 + A.Br. Vollum B. anthracis_KZ_11 1962 Kazakhstan Turkistan  Tulkibas Kershetas
_E + ABr. Vollum A157 Germany
4 ABr. Vollum A059 Germany
W A.Br. 005.008 AF029 MNamibia
SN o A.Br.00s/007 H2401 Germany
_| @ ABr. 001/002 A138 France
“ A.Br. 003/004 A192d Germany
* ABr. Aust 94 AFD09 Namibia
* ABr. Aust 94 AF005 Alstria
* A Br Aust 94 ADB9 Germany
@ A Br. 001/002 Sterne Germany
0 A.Br.0oo1/002 A202 Germany
| A.Br. 005.006 AMNSESH091 Caprivi
& B.Br. CNEVA A131 France
—E © B.Br.CNEVA  A180 France

Figure 1 — Phylogenetic analysis of anthrax strains isolated in the Turkestan region in the period from 1961
to 2011.
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Table 1-Genotypes of anthrax strains isolated during anthrax outbreaks in 1961-1963 in the Turkestan
region

Strain cipher | Information about anthrax strains: district, locality, date of isolation, object of isolation | Genotype(Gt)

Almaty 6 Tulkubassky, collective farm of the XX Party Congress, Kara-Uygur tract. Date of 10
isolation: 15.07.1962, isolated from the spleen of small cattle (sheep).

Almaty 7 Tulkubasskiy, sub-farm of the lead plant. Date of isolation: 07/17/1962, isolated from the 9
contents of the human carbuncle.

Almaty 8 Tulkubassky, collective farm of the XX party congress. Date of isolation: 18.07.1962, 13
isolated from the skin of small cattle (sheep).

Almaty 9 tulkubassky, Antonovka village. Date of isolation: 30.07.1962, isolated from the skin of 13
small cattle (sheep).

Almaty 11 |Tulkubassky, Antonovka village. Date of isolation: 30.07.1962, isolated from the spleen 20
of small cattle (sheep).

Almaty 12 | Tulkubassky, Sastobe village, St. Abaya 5. Date of separation: 31.07.1962, isolated from 8
the skin of small cattle (sheep).

Almaty 13 | Tulkubassky, Kereit collective farm. Date of isolation: 16.07.1961, isolated from the 2
contents of a human carbuncle.

Almaty 14 | Tulkubassky, Kereit collective farm. Date of isolation: 18.07.1961, isolated from sheep skin. 10

Almaty 15 |Tulkubassky, Kereit collective farm. Date of isolation: 13.07.1961, isolated from the 13
contents of a human carbuncle.

Almaty 16 |Kazygurt district, Turbat village. Date of isolation: 31.07.1961, isolated from sheep skin. 13

Almaty 17 |Kazygurt district, S. Communism. Allocation date: 7.08.1961, isolated from the skin of 2
small cattle (sheep).

Almaty 18 |Kazygurt district. Date of isolation: 7.08.1961, isolated from sheep skin. 13

Almaty 20 |Kazygurt district, the Kyzyl-Tan village. Date of isolation: 06.07.1963, isolated from the 13
contents of a human carbuncle;

In 2000, 33 cases of anthrax were registered in the Turkestan region [8]. 31 people had a cutaneous form of
anthrax, which ended in recovery, two cases of the disease ended in death.

According to official data alone, 17 heads of farm animals died from anthrax in the Turkestan region in
2000, 33 cases of the disease were registered among people. The total number of contacts in anthrax foci
was 273 people, in 2000 17 strains of B. anthracis were isolated. Diseases of people and farm animals were
registered in Tulkubassky, Kazygurt, Baidibek, Tolebiysky, Ordabasinsky districts, and Kentau city (Achisay
village).

In theTulkubassky district (the village of Kereit) in two foci from 03.07.2000 to 25.07.2000, 12 people
who directly participated in the slaughter and processing of two forcedly slaughtered cows with anthrax from
private possessions fell ill with anthrax.

In the Kazygurt region, during the period from 22.07.2000 to 26.07.2000 in the village of Zhana-Bazar,
during the forced slaughter of a cow from an individual farm, three people who were directly involved in the
slaughter of an animal fell ill with a skin form of anthrax. Anthrax carbuncles were on the hands and fingers.
The diseases of people ended in recovery. From a septic form of anthrax in the Kazygurt region in the village
of Altyn-Tobe, a 47-year-old man died, who on August 31, 2000 slaughtered the fell calf.

In the Tolebiysky district, in the Kazygurt village, a man has a case of a cutaneous form of anthrax.

In the area of Baidybek from 26.07.2000 to 06.08.2000. in 2 centers of anthrax (the villages of Turakty and
Akbastau), 10 people directly participated in the cutting of the following forcedly slaughtered farm animals:
six heads of cattle, one horse, four heads of small cattle.

In the vicinity of Kentau (Achisai village), three people (skin form) with localization of anthrax carbuncles on
the fingers, hands, and forearm fell ill with anthrax in one outbreak on 16-17-07.2000. All of them participated
in the slaughter of a cow from private ownership that was of necessity to be slaughtered without a veterinary
examination.

In the Ordabasyn district, on 11.09.2000, a 70-year-old woman fell ill with anthrax (skin form) in the
village of Kok-Bulak. In the Shymkent city on 16.09.2000, a cleaning woman of the meat pavilion located in
the market died of anthrax in septic form. The anthrax carbuncles were located on the cheeks, the patient was
self-medicated for a long time.

The improvement of the epizootic and epidemic situation was noted in 2001, 10 cases of anthrax were
registered in the region. In 2001, 6 people fell ill with anthrax in two foci in the Kazygurt district. In the first
foci in the village of Tesik-Tobe (Zhanabazar rural district), five cases of anthrax were registered in people, in
the second — one case was detected.
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In the Sairam district, the infection of a resident of the village of Kyzyl-Kyshlak occurred as a result of
the slaughter of a cow with anthrax on 03.07.2001. In Shymbkent, two residents bought beef and lamb meat
and liver at the market on 03.07.2001. Both became infected with anthrax while cutting meat, the disease
proceeded in a skin form and ended in recovery. Two more people were infected with anthrax while cutting
meat bought at the market in Shymkent on 09.07.2001.

In the Sozak district, during the forced slaughter of a cow on 23.08.2001, one person fell ill. The causative
agent B. anthracis was isolated from the contents of the patient’s carbuncle on 06.09.2001.

Phylogenetic analysis using MLVA-31 clustered eight anthrax strains isolated in 2000 into seven genotypes
(Table 2). The first genotype combined strain 53 isolated from the contents of the carbuncle of a person
living in the village of Akbastau and strain 54 isolated from a weigher wash out. It is tempting to assume that
the source of human infection and the contamination of the weigher is identical; additional epidemiological
information has made it possible to refine this hypothesis.

The remaining strains represent separate genotypes and are not related to each other geographically or by a
time interval, so each strain is considered as a separate outbreak. Three strains (41, 57, and 58) isolated in the
Kazygurt district in 2001 have an identical genotype. Epidemiological analysis and genotyping results allow
us to link strain No. 57 isolated from a patient engaged in meat resale with an outbreak that occurred in the
village of Tesik-Tobe.

Table 2-Genotypes of anthrax strains isolated in 2000-2001 during anthrax outbreaks in the Turkestan
region
Strain cipher | Information on the strains of anthrax: region, locality, date of isolation, source of isolation Genotype
Almaty 50 |Kentau city, Achisay village. Date of isolation: 07/20/2000, isolated from the soil from the 15
place of slaughter of a sick cow
Almaty 51 |Kazygurt district, Altyn-Tobe village. Date of isolation: 09/08/2000, isolated from the contents 14
of the human carbuncle.
Almaty 52 |Shymkent city. Date of isolation: 09/19/2000, isolated from the contents of the human 16
carbuncle.
Almaty 53 |Baidybek district, Akbastau village. Date of isolation: 08/20/2000, isolated from the contents 1
of the human carbuncle.
Almaty 54 |Sairam district, Sairam village. Separation date: 08/20/2000, isolated from the washout from 1
the weigher.
Almaty 55 |Baidybek district, Akbastau village. Date of isolation: 04.28.2000, isolated from the soil from 7
the place of slaughter of cattle sick with anthrax.
Almaty 56 |Tulkibassky district, with. Kereitis. Date of isolation: 07/27/2000, isolated from the contents 19
of the human carbuncle.

Almaty 59 |Baidybek district. Isolation date: 08/09/2000 3
Source: isolated from the contents of a human carbuncle.

Almaty 41 |Kazygurt district, Abay village. Isolation date: 28.07.2001 ,: isolated from horse meat. 12

Almaty 57 |Kazygurt district, Altyntobe village. Date of isolation: 22.07.2001, isolated from grass from 12
the place of slaughter of a cattle patient with anthrax.

Almaty 58 |Kazygurt district, the Abay village. Date of isolation: 20.08.2000, isolated from horse meat. 12

Almaty 62 |Sozaksky district. Date of isolation: 20.09.2001, isolated from the contents of the human 9
carbuncle.

We typed six more strains using multilocus analysis of the number of variable tandem repeats, which
includes 31 locus of anthrax strains.

Three strains were isolated in the period from 10 to 29.09.2006 in the Saryagash region, where 5 foci of
anthrax were registered, in which 9 people and 5 heads of cattle fell ill. The first outbreak was registered in
the Kurkule rural district, the Yenkes village. Three cases of human infection with the anthrax pathogen were
recorded in the outbreak. On 10.09.20006, two residents of the village of Yenkes carried out a forced slaughter
without a veterinary examination of cattle at home. Another human case of anthrax was registered in the
village of Yenkes on 26.09.2006. Infection of people occurred during the slaughter of cattle. Anthrax strains
were isolated in the village of Yenkes (Table 3). MLVA-31 typing of strains revealed three genotypes.

Three more anthrax strains taken for typing were isolated in the Ordabasyn district during the anthrax
outbreak in 2011, it was determined that all strains belong to genotype 14 (Table 3).
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Table 3-Genotypes of anthrax strains isolated in 2001 and 2011 in the Turkestan region
Strain cipher | Information about anthrax strains: district, locality, date of isolation, source of isolation Genotype
Almaty 96 |Saryagash district, Enkes village. Date of isolation: 22.09.2006, isolated from the contents of 11
the patient's ulcer.
Almaty 97 |Saryagash district, Enkes village. Date of isolation: 22.09.2006, isolated from the contents of 4
the patient's ulcer.

Almaty 98 |Saryagashsky district, Enkes village; Date of isolation: 27.09.2006, isolated from manure 1
from the slaughter site.

Almaty 130 |Ordabasyn district, Toksansai, Kazhymukan street, b/n. Date of isolation: 24.06.2011, 6
isolated from patient B., born in 1949.;

Almaty 131 |Ordabasyn district, Toksansai, Kazhymukan street, b/n. Date of isolation: 22.06.2011, 6
isolated from the carbuncle of the patient R., born in 1967.

Almaty 132 | OOrdabasyn district, Toksansai, Kazhymukan street, b/n. Date of isolation: 24.06.2011, 6

isolated from the spleen of forcedly killed cattle.

Discussion. The results of phylogenetic analysis indicate that strains of 20 genotypes circulate in the
territory of the Turkestan region, of which 13, 1, 6, and 12 are most represented. The identification of identical
genotypes from the territory of settlements with an interval from 2 to 37 years is noted. At the same time, there
are cases of isolation of two genotypes in one outbreak with a difference of 1-2 tandem repeats at hypervariable
loci.

The last outbreak among people and farm animals in the Turkestan region was registered in September
2019 in the Tyulkubas district, Aryssky rural district, the village of Maktaly.

Conclusion. The results of a retrospective study indicate that the Turkestan region is the most unfavorable
for anthrax in Kazakhstan.

Natural and climatic factors contribute to the preservation of the pathogen of anthrax in the soil. 222 SNPs,
403 epizootic and epidemic foci of anthrax, 48 soil foci were registered in the region. There are 475 cases
of human diseases and 2695 cases of farm animal diseases were registered in the period from 1935 to 2019.
Almost every year, anthrax outbreaks among farm animals and people occur on the territory of the Turkestan
region.

The anthrax surveillance system should include monitoring the dynamics of the biological properties of the
pathogen, the molecular and genetic characteristics of circulating strains, and their variability.

The results of the phylogenetic analysis of anthrax strains isolated on the territory of the Turkestan region
indicate that the anthrax strains isolated in the period from 1961 to 2011 are characterized by significant
variability, as well as the circulation of the same genotypes and clusters in different areas.
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TYPKICTAH OBJBICBIHJIAFBI KYWIIPTTHIH OPIITYIH PETPOCIIEKTUBTI TAJIJIAY

Annorauus. Kazakcran PecrmyOnukaceibiH aymarsl 1935 sxpuiman Oepi pecMM TIpKeNreH KyHIipri
OOMBIHINIA KOJIAKCHI3.

TypkicTaH 00MBICBIHBIH ayMaFbIH/1a XKbUT CalbIH ACPITiK aJaMIap MEH ay bl IapyallbUIBIF bl )KaHyapJIapbIHBIH
KYHIIpriMeH aybIpy Karaaiinapsl TipKeJei.

3eprreyain  Makcarel  1961-2011 keimap apaibiFbiHAarel  TypKicTaH —OONBICBIHAAFBI  KYWIIpri
LITaMM/IapPBIHBIH KaCUETTePiH PETPOCIEKTHBTI Taljiay, 3epTTeICTiH Ke3CHICT] KoHEe Ka3ipri yaKbITTa 00JIbIC
ayMaFbIHJIaFbl AMUACMHUOJIOTHSIIBIK JKaFIalpl cUTaTTay j>KoHe Oaranay, OChbl Ke3eHje OeJiHreH KyWmipri
LITaMM/IapBIHBIH TCHETHKAJIBIK KACHETTEPIH 3epPTTEYy.
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JKyMbIcTa 51T IEMHOJIOTHSIIBIK, TEHETUKAIBIK, MUKPOOHOIOTHSJIBIK 9/1iCTEP KOIJAHBUIIBI.

Maxkanana KyWHmipridig epuryi OOWBIHINIA peTpocreKTUBTI aepekrtep, 1961-2011 xpurmap apaibIFbIHIA
Typkicran oOnbickinaa Oeminren 32 mrammiasl MJIBA - 31 maiiganaHa OTBIPBINT 3epTTey HOTHIKENEpi
YCBHIHBUIFaH. DKOHOMMKAJIBIK, cayJa »OHE TYpPHUCTIK OalaHbICTapAbl KEHEHTy peciyOnuKa aymarblHIA
KYHAIPTi KO3ABIPFBIIIBIHBIH OKENTIHY jKOHE Tapaily MYMKIHAITIH apTTeipaasl. Tanganrad 31 TOKYCTHIH imIiHae
©3reprilTiKk MbIHA JOKycTapaa opHanackad: BUMS 30, pX02, pXO1, CG3, BAMS 22, vra, BEAMS 03,
BAMSIS5, Bavntr23, BAMS28, BAMS23, BAMS13, BAMSO05 xone virCl. ©Ommen0Oerer >KynTheIK opTa
(UPGMA) apnicimen knactepiik Tangay TypkicTan oOIbICBIHBIH ayMarblHa OOTIHIeH IITaMMIap/ia eKi KOJIFa
coiikecTeHaipyre MymKiHaik 6epai: A. Br. 008/009 (30 mtamm) skone A. Br. Volume (1 mrramm). Tanganran
mramMmap 21 TeHOTHUITKE TONTACTHIPBUIIBI.

Typkicran OOJBICHIHBIH ayMaFblHAa OeJIiHreH KYWAIpri MITaMMIApbIHBIH (UIOTCHETHUKANBIK Tajaay
HOTIDKENIEpl OpTYpl aymaHmapaa IITaMMIApABIH OipAed TEHOTHNTEp MEH KIAacTeplIepAiH aiHaIbIMBIMEH
CUINAaTTaJaThIHBIH KepceTedi. TypkicTaH OONBICHIHBIH ayMarblHAa aWHaIbIMAAFbl KYWAIPTi IMITaMMIIaphl
TeHOTHIT OOHBIHIIIA Bapuadenbai, Oipak, omeTTe, erep Oip epury kesiHme OeriHce, ojap Oip Hemece ykcac
TEHOTUIIKE Ue 00aIbl.

Ty#inai ce3mep: )KYKThIPY KayIi, KYWIipri, MyJIbTHIOKYCTBI Tallfay, ITU300TUSIIBIK HHICKC.
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PETPOCIIEKTUBHBIN AHAJIN3 BCIIBIIIIEK CUBUPCKOM A3BbI B TYPKECTAHCKOM
OBJIACTH

Annoramusi. Tepputopusi PecniyOnukn Kazaxcran siisieTcsi HeOIaromodxy4HOW Mo CHOMpPCKOW si3Be,
odunmanbHo perucrpupyemoit ¢ 1935 roma. Ha teppuropuu TypkecTaHCKoi 0OJIACTH ITOYTH E€XKETOIHO
PETUCTPUPYIOT cITydan 3a00JIeBaHUSI JTIOACH U CeTCKOX03MCTBEHHBIX JKUBOTHBIX CHOMPCKOH SI3BOT.

Lenpro uccienoBaHusl SIBJISICTCS PETPOCICKTUBHBIN aHAIW3 CBOWCTB IITAMMOB CHOMPCKOM S3BBI B
Typkecranckoit o61actu B iepuoz ¢ 1961 o 2011 rossl, onvicaHne U OIEHKA ATHIEMHOIOTHUECKON CUTYaIluu
Ha TEPPUTOPUHU OOJIACTH B M3y4YaeMbIil MEPUOJ W B HACTOAIICEC BPEMs, M3YUYCHUE T'CHETHUYECKHX CBOWCTB
IITAMMOB CHOMPCKOH SI3BBI, BBIZICIIEHHBIX B 3TOT Meprol. B paboTe ObLIHM NCTIONB30BaHbI ATIHIEMUOJIOT HUECKHE,
TeHETUYECKUE, MUKPOOHOIOTHIECKIE METOIBI.

B crarbe npecTaBiieHbl pETPOCIICKTUBHBIC JAHHBIE 10 BCIBIIITKAM CUOUPCKOM S13BbI, pe3y/IbTaTaM U3y4YCHHUs
32 mrramMmMoB, BbIIETIeHHBIX B TypkecraHckol obmactu B mepuon ¢ 1961 mo 2011 roasl, ¢ UCTIONB30BaHUEM
MyIbTIIIOKycHOTO aHanmu3a (MLVA — 31). M3 31 ananu3upyeMoro JIOKyca BaprHabeIbHOCTh YCTAHOBIICHA B
nokycax: BAMS30, pXO02, pXO1, CG3, BAMS22, virA, BAMS03, BAMSI15, Bavntr23, BAMS28, BAMS23,
BAMS13, BAMSOS u vrrC1. KnactepHbiif aHaim3 MeTOIoM HeB3BelIleHHOTO norapHoro cpenuero (UPGMA)
TO3BOJIWIT UICHTU(UIIMPOBATH JIBE TMHHUHU B IITAMMAX, BBIJICIICHHBIX Ha TePPUTOPUH TypKecTaHCKOH 001acTu:
A.Br. 008/009 (30 mrrammoB) 1 A.Br. Vollum (1 mtamm). AHanu3UpyeMble ITaMMBI CTPYTIITAPOBAINCH B 21
TCHOTHIL.

PesynbraThl (QUIOTEHETUYECKOTO aHAM3a IITAMMOB CHOWPCKOHN S3BBI, BBIJICIICHHBIX HA TEPPUTOPUU
TypkecTaHCKoH 00JaCTH CBUIETEIBCTBYIOT O TOM, YTO IIITAMMbI XapaKTePU3YIOTCS IIUPKYJISIIUCH OJHUX U TEX
YK€ TCHOTHIIOB M KJIACTEPOB B pa3HbIX paiioHax. llITamMMbl CHOUPCKOI SI3BBIL, IIUPKYIUPYIOIINE HA TEPPUTOPUN
Typkecranckoil o0macT BapwaOeNbHBI 10 TEHOTHITY, HO, KaK MPaBWJIO, UMEIOT WM OIWH WU CXOIHBIN
TEHOTHII, €CJIH BBIJICICHBI BO BPEMsI OHON BCIIBIIIKH.

KuaroueBbie ci10Ba: prCK 3apaskeHUs, CHOMPCKas S3Ba, MyJIbTUIIOKYCHBIN aHAIN3, AITH300THYECKUH HHJIEKC.
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