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Abstract

Brucellosis affects all animals and people. In Kazakhstan, brucellosis is an endemic disease of
animals and humans. Traditional biotyping methods cannot differentiate closely related brucella species
and their biowars or track the outbreak's source. In our study, we carried out genotyping of brucella
circulating in the territory of the West Kazakhstan region using the method of molecular typing - a
multilocus analysis of the variable number of tandem repeats. As a result of the conducted studies, four
genotypes of B. abortus were identified from 13 heads of cattle, and two genotypes of B. melitensis were
identified from 11 heads of small ruminants and two heads of cattle. Cross-infection of brucella has been
observed in secondary host animals; namely, infection in cattle was caused by B. melitensis. The most
common genotype in small ruminants was B. melitensis genotype 3, which belongs to the Eastern
Mediterranean lineage and circulates throughout Asia. Strains of B. abortus differ from global strains.
Studying Brucella genotypes is necessary to track outbreaks in the final stages of a brucellosis eradication
program or to track sources of infection in humans and animals in non-endemic areas of Kazakhstan.
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Brucellosis affecting a wide range of livestock, wild mammals, and humans [1-3]. In
Kazakhstan, brucellosis is an endemic disease of animals and humans and is a priority problem in
veterinary medicine due to the problematic epidemiological situation. Based on biochemical
characteristics [4] and host preferences, 12 genetically closely related species have been identified
[5-12]. Most human infections are caused by two types of brucella: B. melitensis and B. abortus
[3,13,14]. Natural reservoirs are the hosts of B. abortus, including the family Bovidae
[15]. However, cross-infections of Brucella in secondary host animals have also been reported
[3,16-19]. In areas where cattle are kept in close contact with small ruminants, as is often the case
in many mixed livestock populations, infection in cattle can also be caused by B. melitensis, and
in small ruminants by B. abortus [20-27]. As in many countries of the world, B. melitensis is the
most widespread and most virulent Brucella species in Kazakhstan [28-30] since it is most often
isolated from humans and provokes disabling, intractable diseases, sometimes with fatal outcomes
[13,29,31-38]. Even though vaccination is the primary method of preventing infectious diseases
[39], vaccination against brucellosis of ruminants in the territory of the Republic of Kazakhstan is
not officially recommended.

To date, knowledge about molecular epidemiology, phylogeographic origin, distribution,
and genetic diversity of Brucella spp. strains is limited in Kazakhstan. Various typing methods are
used to identify Brucella species and their biovars. Epidemiological studies include both

145


mailto:saule.daugalieva@mail.ru

MICROBIOLOGY AND VIROLOGY ISSN 2304-585X Ne2 (45) 2024  www. imv-journal.kz

traditional biotyping techniques and modern molecular analysis methods. Traditional biotyping
methods recommended by the World Organization for Animal Health are based on host specificity,
crop growth features [40], phagotyping, and biochemical and routine serological characteristics
[41]. These methods are laborious and require the processing of living bacteria. Still, their
resolution needs to be higher [18,19,42], i.e., they cannot differentiate Brucella species and their
biowares to trace the outbreak's source [19,43-48]. The gold standard in diagnosing brucellosis is
isolating a pure culture, but this requires a biosafety level 3 laboratory (BSL - 3) [12,49,50].

Developments in molecular typing have contributed to the current understanding of the
global population structure of Brucella spp. and disease epidemiology [51].

Our study genotyped Brucella circulating in West Kazakhstan using multilocus analysis of
the variable number of tandem repeats (MLVA).

Materials and methods of research

To determine the phenotypic characteristics of the pathogen, traditional methods were used
by the World Health Organization [41].

When performing PCR, we were guided by the instructions of the Federal State Budgetary
Institution "VGNKI". Subsequently, PCR with the primers we developed was used to differentiate
the pathogen to species [52].

From 26 samples of aborted fetuses with breast cancer (15 from cattle and 11 from small
cattle), 13 strains of B. melitensis and 13 B. abortus were isolated. DNA was extracted with
PureLink Genomic DNA Kits (Invitrogen). Fragment analysis was performed using standard
methods with slight modification [53]. 16 gene loci were studied [54].

The master mix 2 x (Thermo Scientific) also contained 10 pmol of primer and 10 ng of matrix.
LIZ 1200 and LIZ 600 were used. Fragment analysis was carried out on an ABI 3500 sequencer
using GeneMapper 4.1 software. Strains B. abortus 544 and B. melitensis 16 M were controls to
test the subjects with Internet data. Bioinformatics processing was carried out using
BioNumerics7.5 software (Applied Maths, Belgium). Pathogens were grouped using the UPGMA
approach. Phylogenetic trees were constructed based on the categorical coefficient data. The
results obtained were compared with the publicly available MLV A database.

Results and discussion

As a result of the conducted studies, four genotypes of B. abortus (1,2,7,30) were identified
from 13 heads of cattle, two genotypes of B. melitensis (3,16) were identified from 11 heads of
small ruminants and two heads of cattle (Table and Figure).

Table - Strains circulating in the West Kazakhstan region

[¢6)

— o

Ne Key Species g Host Region Distrtict Village Year g
- &

1 2 3 4 5 6 7 8 9 |10

B. abortus

1 | 39123998 | Abortus 3 | Cattle | West Kazakhstan| Kaztalovsky | Kabinsky | 2015 | 1
2 192 Abortus 3 | Cattle | West Kazakhstan | Bokeyordinsky Saykun 2015 | 1
3 |44 Abortus 5 | Cattle | West Kazakhstan| Zhangalinsky | Mashteksay| 2015 | 1
4 |11 Abortus 3 | Cattle | West Kazakhstan| Zhangalinsky | Kyzyloba | 2015 | 1
5 | 1869 Abortus Cattle | West Kazakhstan| Terektinsky | Chapaev 1969 | 1
6 | 134 Abortus 3 | Cattle | West Kazakhstan| Taskalinsky | Merey 2015 | 2
7 | 38572468 | Abortus 3 | Cattle | West Kazakhstan| Baytereksky | Kushum 2015 | 2
8 | 194 Abortus 3 | Cattle | West Kazakhstan| Zhangalinsky | Zhangala | 2015 | 2
9 | 39186845 | Abortus 3 | Cattle | West Kazakhstan| Baytereksky | Kushum 2015 | 2
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Table continued

1 2 3 4 5 6 7 8 9 |10
10| 37 abortus 3 | Cattle | West Kazakhstan| Taskalinsky | Merey 2015 | 2
11113 abortus 3 | Cattle | West Kazakhstan| Taskalinsky | Merey 2015 | 2
12 | 39007031 | abortus 1 | Cattle | West Kazakhstan| Bokeyordinsky Muraksay | 2015 | 7
13| 1813 abortus 3 | Cattle | West Kazakhstan| Terektinsky | Chapaev | 1969 | 30
B. melitensis
14| 55 melitensis | 1 | Sheep | West Kazakhstan | Akzhaiksky | Budalinsk | 2015 | 3
15| 231397270| melitensis | 1 | Sheep | West Kazakhstan| Terektinsky | Dolinny 2015 | 3
16 | 39149027 | melitensis | 1 | Sheep | West Kazakhstan| Kaztalovsky | Bolashak | 2015 | 3
17 | 233655336| melitensis | 1 | Goat | West Kazakhstan| Karatobinsky | Zhusandyk | 2017 | 3
18 | 31527722 | melitensis | 1 | Sheep | West Kazakhstan | Kaztalovsky | Birlik, 2015 | 3
Azhebay
19 | 30712885 | melitensis | 1 | Sheep | West Kazakhstan| Chingirlausky | Belagorsk | 2015 | 3
20 | 30437355 | melitensis | 1 | Sheep | West Kazakhstan| Chingirlausky | Chingirlau, | 2015 | 3
Ulgili
21| 30712832 | melitensis | 1 | Sheep | West Kazakhstan| Chingirlausky | Belagorsk | 2015 | 3
22 | 41 melitensis | 1 | Sheep | West Kazakhstan| Karatobinsky | Koskul 2015 | 3
23 | 233026596| melitensis | 1 | Goat | West Kazakhstan | Karatobinsky | Zhusandyk | 2017 | 3
24 | 39149001 | melitensis | 1 | Cattle | West Kazakhstan| Kaztalovsky | Bolashak | 2015 | 3
25| 231868943| melitensis | 1 | Sheep | West Kazakhstan| Akzhaiksky | Karaultobe | 2017 | 16
26 | 231866736| melitensis | 1 | Sheep | West Kazakhstan| Akzhaiksky | Karaultobe | 2017 | 16
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Figure — Geographical distribution of Brucella spp. Isolates in West Kazakhstan region

As seen from Table and Figure , in the Zhangali, Bokeyordinsky, and Terektinsky districts,
two genotypes circulate in cattle (1 and 2; 1 and 7; 1 and 30, respectively). It should be noted that
genotype one has been circulate since 1969. There are also two genotypes circulating among small
ruminants in the Akzhaik district - 3 and 16. In this study, cross-contamination was detected,
namely, the pathogen of the species melitensis was detected in two heads of cattle. The most
common genotype in small ruminants was B. melitensis genotype 3, which circulated in the
Akzhaiksky, Terektinsky, Kaztalov, Karatobinsky, and Chingirlau districts. This genotype belongs
to the Eastern Mediterranean lineage and spreads throughout Asia.
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B.abortus genotypes 1 and 2 are common among cattle. Interestingly, genotype two was also
found in the Zhangali district, which does not border the Bayterek and Taskalinsky districts. The
spread probably occurred due to the mass migration of residents from the Zhangalinsky district to
the ones mentioned above.

The outbreak and spread of Brucella in the West Kazakhstan region occur as a result of the
uncontrolled exchange of livestock between the Russian Federation in the past and the ongoing
cross-border movement of infected animals. The spread of cases of brucellosis of animals from
one neighboring area to another is facilitated by the uncontrolled movement of animals from one
herd to another and the use of common pastures.

Conclusions

Genetic studies determine the origin of the causative agent of the disease, but the problem is
that the Brucella bacteria are genetically conservative. A multilocus analysis of a variable number
of tandem repeats is used to discriminate Brucella isolates by genotypes in epidemiological
studies.

To prevent brucellosis, importing animals from countries that are guaranteed brucellosis-
free is essential. Information and educational work should be carried out regularly. Practical
cooperation between the Ministries of Health, Ministries of Agriculture, Ministries of Ecology,
and Natural Resources is needed to improve the surveillance and control of brucellosis outbreaks
to achieve optimal health for humans, animals, and the environment. Creating favorable conditions
for developing a professional veterinary service and improving cooperation between farmers and
the government is necessary.

The B. melitensis strain circulating in Kazakhstan originated from the Mediterranean region.
B. abortus strains differ from those reported in the global database. Genotyping is necessary to
determine the source of the pathogen and the routes of its spread.
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BATBIC KASAKCTAH OBJIBICBIHBIH AYMAT'BIHJIATBI bPYIEJIJIE3
KO3AbIPFBIIIBIH TEHOTHUIITEY

Tyitin

Bpyuennes — yi#t koHe xabaiibl >kaHyapiapra, COHJal-ak agammapra ocep eterin Brucella
TYKBIMJIACBIHBIH, OaKTEepHsUIaphl TYJIBIPATHIH 300HO3IBIK JKYKMaibl aypy. Kazakcranma Opyiere3
JKaHyapiap MeH aJaMAaplblH SHAEMUSUIBIK aypybl Oombin TaObuiagsl. octypii Ouotuntey omictepi
JKAKBIH TYBIC Opylieanap TyYpJIepiH )aHe oJapAblH OHOBapIaphiH aXbIpaTa AIMai bl )KOHE IHACTTIH KO31H
aHbIKTal anMaiapl. bi3miy 3eprreyimizne 013 MOJIEKYIISPIBIK TUIITEY 9iCi — TAaHAEeM KalTalaHyIapbIHbIH
aybICTIaNbl CAHBIH MYJBTHIOKYCTHI Tajnay apkKeUibl bateic Kazakcran oOnbIChIHIA alfHABIMIA KYPTreH
OpyuemIanapIsIH TeHOTHINH aHBIKTAbIK. 3epTTeY HoTIoKecinae 13 Oac ipi kapagad B.abortus 4 remoruii,
11 6ac ycak mamman sxoHe 2 6ac ipi kapa maamad B. melitensis 2 renorumi aHsIKTaImel. Bpylieansy
eKIHIIIK JKaHyapiap HelepiHe alkacmansl umHbpeknmscsl Oaiikammel, B. melitensis ipi xapa manma
UHQEKIMIHBI TYIBIpabl. ¥ cak MYHi3/i )kaHyapiaapaa e kem Tapanran renorun B. melitensis 3 renorumi
6omnmel, on Ileireic XKepopTa TeHi3i TYKbIMIACTHIFBIHA KATaJbl JKOHE A3HS KYPJIBIFBIHAA TapaiFaH.
B.abortus mramaapsIHBIH TeHOTHIITEPL Oipereii, eiiTkeHi oiap anramr pet KasakcTaH TeppUTOPHSICHIHIA
aHBIKTANIFaH. bpynenne3iH reHeTHKaIbIK SPTYPIUIriH 3epTTey Opyleiuies3i koo OarnapiaMachiHbIH
COHFBl  KE3CHAEpIHIEri OIaKkTapAbl Kadaramay HeMmece Kas3akCTaHHBIH  JHIOEMHSUIBIK — e€Mec
aliMaKTapbIHJIaFbl a1aMIap MEH JKaHyapiapblH HH(EKIUs Ko3/epiH Kaaraiay YiliH KaKeT.

KinTTi ce3mep: Opymesmies, ipi Kapa Maj, ycak Majl, MyJIbTHIIOKYCTBI Tajlaay.
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AHHOTALUSA

Bpyuennes nmopaxkaer Bcex KHBOTHBIX U Jrozei. B Kazaxcrane Opyliemes siBISETCS SHIASMUYHBIM
3a00JIcBaHUEM IKMBOTHBIX U Jroaed. TpagunuoHHBIE METOABl OWUOTHUITUPOBAHUS HECIIOCOOHBI
T hepeHInpoBaTh OJIN3KOPOICTBEHHBIC BUIBI OPYIEIUT U UX OMOBAPEI, U OTCIEIUTh UCTOYHUK BCIIBITIKH.
B nameMm wuccrieoBaHWM MBI MPOBENN T€HOTHIIMPOBAHWE OpPYIEN, HUPKYIUPYIOIMINX HAa TEPPUTOPHU
3amagHo-KazaxcTaHckod — 00MacTH, TpPW TOMOIIM  METOJa MOJEKYISPHOTO THUIUPOBAaHUS -
MYJIBTHJIIOKYCHOTO aHaIHM3a BapuaOeNbHOTO YMCIa TaHAEMHBIX TIOBTOPOB. B pesynbTare mpoBeAEHHBIX
WCCIIeIOBaHMH, OT 13 TOIOB KPYITHOTO pOraToro ckora ObLIO BEIABIEHO 4 reHoruma B.abortus, a or 11
TOJIOB MEJIKOTO POraToro CKOTa M 2 TOJIOB KPYHMHOTO POTaToro CKOTa OBUIO BBISABIEHO 2 TeHotwma B.
melitensis. Habironanace nepexpectHast HH(EKIKsA OpyLENT Ha BTOPUYHBIX )KUBOTHBIX-X035€B, 8 UMEHHO,
uH(EKIMS y KPYIMHOTO pOraToro ckora Obiia BbisBana B. melitensis. CameiM pacmpocTpaHeHHBIM
TEHOTHUIIOM Y MEJIKOT'O poraroro ckota sijsiicst B. melitensis renorun 3, kotopslii oTHOCHTCS K BocTowHO-
Cpean3eMHOMOPCKOM JTMHUK U IUPKYJIUPYET TI0 BCEMY a3uaTckoMmy KoHTHHeHTy. [lItammer B. abortus
OTJIINYAIOTCA OT MHUPOBBIX IITAMMOB. I/ICCHC,Z[OBaHI/Ie TCHTUIIOB 6py11€JIJI HCO6XO}Z[I/IMO JJIA OTCIIC)KUBAHUSA
BCIIBIIIEK HAa 3aK/IIOYUTCIIBHBIX J3Talax MNpOorpaMMBI IO JIMKBUAAIWU 6pyuenné3a, WJIn OTCIIC)KUBAHHUA
HMCTOYHUKOB MH(PHUIIMPOBaHUE YEIOBEKA U )KUBOTHBIX B HEOHJIEMUYHBIX palioHax Ka3axcraHa.

KuaroueBrble ciioBa: OpyLei€s, KpymHbIA POraThlii CKOT, MEJIKAN POTaThlii CKOT, MYJIbTUIOKYCHBIH
aHaIN3.

bpyuemies mopaxaer MHUPOKUNA Kpyr AOMAIIHETO CKOTA, JUKUX MIIEKONUTAIONIUX U
yenoseka [1-3]. B Kazaxcrane Opyienies sSBisgeTcss SHIEMHUYHBIM 3a00JI€BAaHUEM KHBOTHBIX H
JONIeH, W TPENCTaBIseT COO0OM MPHOPUTETHYIO MPOOJIEMY BETEPUHAPUM H3-3a CIIOKHOU
AMUJIEMHOIOTHYeCKOl cuTyannu. OCHOBBIBASICh Ha OMOXMMHYECKHUX XapaKTepucTHkax [4] u
MPEOYTEHUAX X03I1HA, ObLIO UAECHTUGUIIUPOBAHO 12 TeHeTHYeCcK OJIN3KOPOICTBEHHBIX BUIOB
[5-12]. bBonpmuHcTBO HMHGpEKIMI YenOBEKa BBI3BIBAIOTCSA  JBYMS BHIaMu Opyuest: B.
melitensis u B. abortus [3,13,14]. EcrectBenHble pe3epByapbl-xo3sicBa B. abortus skirouaror
cemeiictBo Bovidae [15]. Onnako Takxke cooOImaercs 0 MepeKpecTHhIX HHPEKIMIX OpyLe Ha
BTOPUYHBIX JKMBOTHBIX-X03s5ieBax [3,16-19]. B palioHax, rie KpyIHbIA pOTraThlii CKOT COJIEPKUTCS
B TECHOM KOHTAaKTE C MEJIKMM POTaThIM CKOTOM, KaK 3TO 4acTO ObIBAET BO MHOTHX MOIYJISIUSIX
CMEIIaHHOTO >KMBOTHOBOJCTBA, MH(MEKIMSA Yy KPYIMHOTO pOraToro CKOTa TAaKXKE MOXKET ObITh
Bei3BaHa B. melitensis, a y menkoro poraroro ckora — B. abortus [20-27]. Kak u Bo MHOrux
cTpaHax mmpa, B Kazaxcrane B. melitensis sBasiercs caMbIM pacrpOCTpaHCHHBIM U HanOoJjee
BupysieHTHbIM BuoM Brucella [28-30], mockosbky OH Yailiie BCEro BBIACISCTCS OT YeJIOBEKa U
MIPOBOLIMPYET BBIBOJALINE U3 CTPOS, TPYAHOU3IEUMMbIE 3a00JIeBaHUs, MHOT/AA C (haTaibHBIM
ucxomom [13,29,31-38]. HecMmoTpsi Ha TO, YTO BaKIMHAIMS SBJISETCS OCHOBHBIM METOJIOM
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npoMIaKTUKN WHPEKIMOHHBIX 3a0osieBanuil [39], BakuHaLMs TpOTUB Opylenies3a >KBauHbIX
AKHUBOTHBIX Ha Tepputopun PK opunmansHo He pekoMeHayercs.

Ha ceromnsmunuii neHp B Ka3zaxcraHe 3HaHMS O MOJEKYJISPHOW AIUAEMUOJIOIHH,
¢uioreorpau4eckoM IPOMCXOXKAECHUM M paACIpOCTPaHEHHM, a TaKkKe O TeHETUYECKOM
pasHooOpasun mrammoB Brucella spp. Heckonbko orpanmdensl. [{ns uaeHTHQUKAMHE BUIOB
Opyueism M uX OHOBApOB  UCHONB3YIOTCS  pa3jiMyHble METOJAbl TUNHpOBaHUsA. B
AMUJIEMHOJIOTUYECKHE HCCIIEOBAHMUS BKIIIOYAIOT KaK TPAJAULMOHHBIE METO/Ibl OMOTUITUPOBAHHMS,
TaK M COBPEMEHHBbIE METOABl MOJIEKYJSIPHOIO  aHanu3a. [pajMlMOHHBIE  METOJBI
OMOTHNUPOBAaHUS, PEKOMEHJOBaHHbIE BceMupHOil opranuzamueil 1Mo 310pOBBIO >KMBOTHBIX
(MDB), OCHOBBIBAIOTCS Ha CHCHU(PHYHOCTH XO3IMHA, OCOOEHHOCTH pocra KyasTyp [40],
(aroTunupoBaHNH, OMOXUMHUYECKUX U PYTHHHBIX CEPOJIOTHUECKUX XapakTepucTukax [41]. Otu
METOABl TPYIOEMKH W TpeOYIOT OOpabOTKM >KMBBIX OaKTepui, OJHAKO HX pa3peniaromias
crocoOHOCTh ciumkoM Mmana [18,19,42], T.e. oHM He crmocoOHbI IupGEepeHIUPOBaTh BHIbI
Opymemt u ux OMOBapbl, OTCIAEAUTH UCTOUYHUK BCHBIMIKHU [19,43-48]. 3010THIM CTaHAApTOM B
MarHOCTUKE Opyuenné3a sBISeTCS BbLACICHHE YHCTOM KYyJIbTYPHI, OJHAKO JUIsL 3TOTO
HeoOxoauMma tabopatopust 3 ypoBHs 6uobesomacuoctu (BSL - 3) [12,49,50].

Pa3zpaboTku B 007acTH MOJIEKYJISPHOTO THIIMPOBAHUS CIIOCOOCTBOBAIM COBPEMEHHOMY
IOHMMaHUIO MHUPOBOW CTPYKTYpHI MOIyJsinuii oprann3MoB Brucella spp. u smunemuosnoruu
3a0oaeBanuii [51].

B Hamem uccienoBaHMM Mbl IPOBEJIN F€HOTUIIMPOBAHUE OpyLell, HUPKYIUPYIOIUX Ha
Tepputopun 3amagHo-Ka3zaxcraHCkoi 005acTH, MpH TOMOIIM MYJIbTHJIOKYCHOTO aHalIH3a
BapuadeIpbHOTO YKciia TaHAEMHBIX TOBTOpoB (MLVA).

Martepuanbl M1 MeTOABI HCCJIETOBAHUS

Jns  onpeneneHuss (PEHOTUNMUYECKOW XapaKTEPUCTUKUA BO3OYAWTENS HCIOIH30BAIN
TpaauLIMOHHBIE METOAbI BceMupHOii opranuzanuen 3apaBooxpanenus [41].

I[Ipu mnocranoBke IILIP pykoBoactBoBamuce wuHcTpykuuen @PI'bY «BI'HKU». B
MOCJEAYIOLIEM ucrionszoBanu  [IIIP ¢ pa3paboTaHHBIMH HaMH TpaliMepaMu, s
muddepeHIpoBaHUs MaTorena a0 Buaa [52].

N3 26 ipo6 adoptupoBannoro mwioga ¢ 3KO (15 ot KPC u 11 or MPC) u3omuposanu 13
mrammoB B. melitensis u 13 B. abortus. THK skcrparuposamu «PureLink Genomic DNA Kits»
(Invitrogen). ®parMeHTHBIM aHAIW3 TPOBOJWIM TPHU TOMOIIM CTAaHAAPTHOH METOJMKH C
HeOobIIol Mogudukanuei [53]. beuto uccnenoBano 16 10kycoB TeHOB [54].

B mactep —muxc 2 x (Thermo Scientific) comepxan Taxxke 10 mmonb npaiimepa u 10 HT
matpuubl. Hcnone3oBamu LIZ 1200 m LIZ 600. ®parMeHTHbI aHaIW3 OCYIIECTBUIM Ha
cekBeHatope ABI 3500, ¢ ucnonb3oBanueM mnporpammHoro ooecrneuenuss GeneMapper 4.1.
[ITammer B. abortus 544 u B. melitensis 16 M Obuti KOHTPOJIEM JIJIS1 TPOBEPKH MCCIICTYEMBIX C
JAHHBIMU HWHTEpHETa. buomHdopmaTuyeckyro 00pabOTKy OCYIIECTBWIM IPOTrPaAMMHBIM
obecrieuenneM BioNumerics7.5 (Applied Maths, benbrus). Bo3Oynureneit crpynmnupoBanu ¢
noMouipto noaxoga UPGMA. ®unoreHeTudeckue AEpeBbs MOCTPOWIA Ha OCHOBE JAHHBIX
Kateropuueckoro ko3dduuuenra. IlomydeHHble pe3yabTaTbl CpaBHUBAIM C OOIIEAOCTYIMHON
nyonuyHOM 6a3oii manHbIX MLVA.

Pe3yabTaThl M 00Cy:KI€HUE

B pesynbTaTe npoBeAEHHBIX UCCIEIOBaHMM, OT 13 TOJOB KPYITHOTO POraToro CKoTa ObLIO
BoIsIBIICHO 4 renotumna B. abortus (1,2,7,30), ot 11 rosioB MEIKOro poratoro ckora M 2 rojoB
KPYITHOT'O pOraToro ckoTa ObLI0 BhIsiBIIeHO 2 reHoTHa B. melitensis (3,16) (Tabmuma u pucyHoOK).
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Tabmuua — lltamwmer Brucella, mupkxynupyronmue B 3ananHo-Kazaxcranckoi odnactu

Bun, . =
Ne Hazpanne Bun § X03511 § Paiion ITocenox lon | B
pOOBI g H S %
m o) —
B. abortus
1 39123998 abortus 3 | KPC 3KO | KasranoBckuii Kabunck 2015 |1
2 192 abortus 3 | KPC 3KO | Bokeopmunckuii | Caiixun 2015 | 1
3 44 abortus 5 | KPC 3KO | XKanranuuckuii | Mamrekcain | 2015 | 1
4 11 abortus 3 | KPC 3KO | XKanramunckuii | Kei3puioba 2015 |1
5 1869 abortus KPC 3KO | Tepektunckuii | YamaeBo 1969 |1
6 134 abortus 3 | KPC 3KO | Tackamunckuii | Mepeit 2015 | 2
7 38572468 | abortus 3 | KPC 3KO | Baiitepexckmuii Kymym 2015 | 2
8 194 abortus 3 | KPC 3KO | Kanramuuckuii | XKanrama 2015 | 2
9 39186845 abortus 3 | KPC 3KO | Baiitepekckuii Kymym 2015 | 2
10 |37 abortus 3 | KPC 3KO | Tackanuuckuii | Mepeit 2015 | 2
11 |13 abortus 3 | KPC 3KO | Tackanuuckuii | Mepeit 2015 | 2
12 | 39007031 | abortus 1 | KPC 3KO | Bokeopmunckuii | Mypakcaii 2015 | 7
13 | 1813 abortus 3 | KPC 3KO | Tepextunckuii | YamaeBo 1969 | 30
B. melitensis
14 |55 melitensis | 1 | oBubI 3KO | AxXaukckuil Bynanuuck 2015 | 3
15 | 231397270 | melitensis | 1 | oBusr | 3KO | Tepexkrtunckuit | JlonmuHbIi 2015 | 3
16 | 39149027 | melitensis | 1 | KPC 3KO | Kasranmosckuit | bonamiak 2015 | 3
17 | 233655336 | melitensis | 1 | ko3er | 3KO | Kapatobunckuii | XXycanmasik 2017 | 3
18 | 31527722 melitensis | 1 | oBuer | 3KO | Ka3ranoBckuit Bupnux, 2015 | 3
Adxebait
19 | 30712885 melitensis | 1 | opust | 3KO | YUnnrupnayckumii | bemaropck 2015 | 3
20 | 30437355 melitensis | 1 | oust | 3KO | Uunrupmayckmii | Yenrupmay, | 2015 | 3
VYnrene
21 | 30712832 melitensis | 1 | oupl | 3KO | Yunrupnayckuit | Bexaropck 2015 | 3
22 |41 melitensis | 1 | ousr | 3KO | Kapatobunckuii | Kockynb 2015 | 3
23 | 233026596 | melitensis | 1 | xko3er | 3KO | Kaparobunckuii | JKycaHmbik 2017 | 3
24 | 39149001 melitensis | 1 | KPC 3KO | KasranoBckwii Bonamaxk 2015 | 3
25 | 231868943 | melitensis | 1 | oBubl | 3KO | AxkKauKCKuid Kapayntobe | 2017 | 16
26 | 231866736 | melitensis | 1 | oBubl | 3KO | AxkKauKCKuid Kapayntobe | 2017 | 16

Kak BugHO M3 Tabmumsl u pucyHka, B XKanrammackoM, bokeopauuckom, TepekTuHCKOM
palioHax y KpPYIHOTO pOraTroro ckota Iupkymupytor 2 reHoruna (1 u 2; 1 u 7; 1 u 30,
COOTBETCTBEHHO). CllelyeT OTMETUTD, UTO reHoTuI | nupkyaupyet ¢ 1969 rona. Cpenu menkoro
poraToro ckota B AKXXauKCKOM paillOHE Tak)Xe HUPKYJIUpYyIoT 2 reHotuna - 3 u 16. B nanHom
WCCJICIOBAaHNH ObLIIA BISBIICHA TIEPEKPECTHAS KOHTAMUHAIIMSA, @ HMEHHO Y JIBYX T'OJIOB KPYITHOTO
poraroro ckora Obl1 OOHapy:keH Bo30yauTenab Buaa B.melitensis. CambiM pacmpocTpaHEHHBIM
TEHOTHUIIOM Y MEIIKOTO poraTroro ckota siBisiics B. melitensis renorumn 3, KOTOpbIi HUPKYINPOBAI
B ArokamkckoMm, TepexktuHckoMm, KasramoBckom, KaparoOmuckom, UuHrHpiayckoMm paiioHax.
Janublii renoTun oTHocuTcs K Boctouno-Cpean3eMHOMOPCKOM JIMHUU U LIUPKYIUPYET MO BCEMY
a3MaTCKOMY KOHTHHEHTY.

Cpenu KpyImHOT'O PoraTtoro ckota pacrpocrpanensl B.abortus renotumnst 1 u 2. MHTEpecHO
OTMETHUTH, UYTO TEHOTHUI 2 Tak)Ke oOHapyxeH B JKaHTAIMHCKOM pailoHe, KOTOPBIM HE TPAHUYHUT C
baiitepekckum u TackaiuHCKUM pailoHaMu. BeposTHO, pacnpoCTpaHEHHE MPOU3OLLIO B
pe3yJibTaTe MacCOBOM MUTpaIU KuTeliel ¢ JKaHralTMHCKOro pailoHa B BbIILICYKa3aHHBIE.
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Pucynok —I'eorpaduueckoe pactnpocrpaneHue n3onstos Brucella spp. B 3ananxo-KaszaxcraHnckoii
oOmactu

Bcenpimika u pacipoctpanenue Opyment B 3anagHo-KazaxcraHckoi 001acT IpOUCXOANT B
pe3yabpTaTe HEKOHTPOJIUPYEMOTro 0OMEHa TOMalTHUM CKOTOM Mexay Poccuiickoit denepariueii B
MPOILJIOM U MTPOJIOJIKAIOIIEECS B HACTOSIIEE BPEMSI TPAHCTPAHUYHOE MepEMEIICHUE 3apakEHHBIX
KUBOTHBIX. PacmipocTpaneHue ciydyaeB Opylenie3a >KUBOTHBIX M3 OJHOTO COCEIHEro paiioHa B
JIPYTOH CIIOCOOCTBYET HEKOHTPOJIUPYEMOE MepeMeIleHUe )KUBOTHBIX U3 OJTHOTO CTaja B APYroe u
HCIIOIBb30BaHKE OOIIMX ITaCTOMIII.

3ak/roueHue

I'eneTnueckue HCCIEIOBAHUS ONPENEISIOT MPOUCXOXKICHUNA BO30yAUTENs OOJE3HH, HO
npoOiemMa 3aKi04aeTcs B TOM, 4YTO OakTepuy OpyIeiul TeHEeTHYeCKH KOHCEpBaTHBHBL Jliis
JTUCKPUMHUHALIMM  U30JIATOB OpYIIEJUI MO0 FeHOTUIAaM B SIMUIAEMUOJIOTHYECKUX HCCIEIO0BAHUAX
HNPUMEHSIOT MYJIbTHIOKYCHBIN aHAIN3 TIEPEMEHHOTO KOJIMYECTBA TaHAEMHBIX TOBTOPOB.

Jns mpenorBpamieHust Opyneiui€3a BakKHO HMMIIOPTUPOBATh JKUBOTHBIX TOJBKO W3
TapaHTHUPOBAHHO CBOOOJHBIX CTpaH Mo Opynemwiély. HeoOXomuMo perysisipHO TPOBOJIUTH
UH(OPMALIMOHHBIE U MPOCBETHTENbCKHE paboThl. Heobxonumo s¢ddekTuBHOE COTPYTHHUECTBO
Mexa1y MuHUCTEpCTBaMH 3ApPaBOOXPAHEHUS, CEIbCKOTO XO3SHCTBA, SKOJOTUH U IMPUPOIHBIX
PECYpPCOB [T yAyUIIEHUS SMUAHAA30pa U KOHTPOJIS BCIBIIIEK OpyLesiésa ¢ HeNblo JOCTHKEHHS
ONTUMAIBFHOTO COCTOSIHUS 3/IOPOBbsI JIIOJICH, )KHBOTHBIX M OKpY»Karomei cpeapl. HeoOxomumo
co3/laHue OJIArONpPUATHBIX YCIOBHH ISl pa3BUTUS MPO(ECCHOHATBHON BETEPUHAPHOM CIYyXOBI,
yIAy4IIeHNs COTpYIHUYECTBA MeKay pepmepamu u [IpaBuTenscTBOM.

Hitamm B. melitensis uupkymupyrommii Ha Tteppuropun KazaxcraH mpousomen co
cpenu3eMHOMOpckoro — peruona. Illrammer  B. abortus omimmuyaroTcss OT — ITaMMOB,
3aperUCTPUPOBAHHBIX B MHPOBOH 0a3e naHHbIX.  ['eHOTHpHpOBaHHE HEOOXOAUMO IS
OIpeZieTICHNEe NCTOYHUKA BO30YANTENS U IIyTEH ero pacrpoCTpaHEHHsL.
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DUHAHCHPOBaHUE

HccnenoBanue BINOIHEHO NP pUHAHCOBOM nojepkke Komurera Hayku MuHHCTEpCTBa
HayKu H BeIciIero oOpa3zoBanus Pecryonuku Kazaxcran (rpant Ne AII19676357 «BreisiBnenue
¢akropoB BUpyieHTHOCTH H30isiTOB Brucella or nmomammero ckora B Kazaxcrane meromom
MOJIHOTEHOMHOT'O CEKBEHUPOBAHMUSI).
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