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B kopmax HauOONBIIYI0 OMACHOCTh WMEKOT CIICAYIONUE KOHTAMHHAHTBI: TOKCHHEI
MUKPOOPTaHU3MOB (B TOM YHCJIE TPHOORB), TOKCHYHBIC JIEMEHTHI (TSXKEIIbIC SJIEMEHTBI), aHTUOMOTHKH,
MIECTUIIH/IBI, HUTPAThl, HUTPUTHI, TUOKCUHBI U JUOKCUHOIIOOOHBIC COSTUHEHUS, PAJIUOHYKIICHIBI.

ITo skomornyeckoi curyanuu, KaparanmuHckas o0JacTh SBISETCS OJHON W3 IKOJOTHYCCKHIMA
HeOJIaroNoyYHBIX TEPPUTOPHUI HAIEH CTpaHbl. DTO CBSI3aHO C OOJBIION KOHIIEHTPAIIUCH YepHOH U
[[BETHOW METAJUTYPTHH, YHEPTCTUYCCKUX KOMIUIEKCOB M JAPYTUX MPOMBIIUICHHBIX OOBEKTOB, TaKUX
Kak «ApceiaopMurtran Temuptay» u «KazaxmbIcy.

W3 atmMocdeps! S10BUTHIE BEMIECTBA MTOTAIAI0T Ha ITOYBY M MPOHUKAIOT B HEE HETTOCPEACTBEHHO
WM C OCaZKaMH.
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MONITORING OF THE EPIZOOTIC SITUATION ON ANIMAL BRUCELLOSIS IN THE
REPUBLIC OF KAZAKHSTAN

ANNOTATION

Brucellosis is a particularly dangerous zoonotic disease that is widespread in animals and
humans. Despite the fact that more than 120 years have passed since the discovery of the pathogen and
the disease has been well studied by domestic and foreign researchers, the problem of brucellosis
remains relevant in many countries of the world. A number of economically developed countries have
achieved some success in controlling bovine brucellosis caused by Brucella abortus. Results for
control of brucellosis in small ruminants caused by Brucella melitensis are more modest. In some
developing countries, the epizootic situation for bovine brucellosis is worsening. Brucellosis caused by
B. melitensis is also a major public health problem.

According to the World Health Organization (WHO), more than 500 000 cases of newly
diagnosed brucellosis are reported each year in more than 170 countries, more than half of them in the
Eastern Mediterranean and Middle East. In brucellosis-prone regions, the actual incidence can be 10 to
25 times higher than officially reported. In brucellosis-endemic areas, where brucellosis is a deep-
rooted problem, the infection has global, far-reaching negative consequences for the health and
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economy of states. The main objective of the studies was to monitor the epizootological situation of
animal brucellosis in the Republic of Kazakhstan (RK).

Key words: epizootological monitoring, epizootological situation, brucellosis, infection, cattle,
diagnostics.

Introduction. According to the modern classification of microorganisms, Brucella belong to the
Bacteria domain, the Proteobacteria phylum, the Alphaproteobacteria class, the Rhizobiales order, the
Brucellaceae family, and the Brucella genus [4]. The genus Brucella consists of 12 independent
species differing in genetic, biochemical, antigenic and virulent characteristics: B. melitensis is
represented by 3 biovars, the main host is small cattle (goats and sheep) ; B. abortus - 7 biovars, the
main host is cattle; B. suis is represented by 5 biovars, the carriers are pigs (1, 2, 3 biovars), hares -
2 biovars, reindeer - 4 biovars, mouse-like rodents - 5 biovars; B. neotomae (desert bush rats); B. ovis
(sheep); B. canis (dogs); B. ceti (cetaceans); B. pinnipedialis (pinnipeds); B. microti (grey vole); B.
inopinata (primary host not established); B. papionis (baboons Papio spp.); B. vulpis (common red fox
Vulpes vulpes) [5]. Some domesticated and free-living wild animals can be "accidental" hosts of
epidemiologically significant species of Brucella [6]. The causative agent of brucellosis has a
common, typical for non-spore-forming bacteria, resistance to environmental factors, and is able to
persist for a long time in various substrates [7]. In a humid environment at a temperature of 55 ° C, the
brucellosis pathogen dies after 60 minutes, at 60 ° C - after 30 minutes, at 70 ° C - after 10 minutes,
and when boiled - instantly. Dry heat (90-95°C) kills brucella within an hour. Under the action of
sunlight, brucella die within a period of several minutes to 7-8 days, depending on the intensity of
insolation, atmospheric conditions, etc. [8].

Differential properties of Brucella species. Determination of species and biovars of Brucella
in specific territories and in the foci of infection is of great epidemiological importance in terms of
classifying foci, assessing the state of the epizootic process, and establishing the facts of migration of
Brucella from one animal species to another [9]. To differentiate Brucella, the ("gold standard") is
investigated: - the need for Brucella in an increased content of carbon dioxide (CO2) in the growth
medium; - the ability to form hydrogen sulfide (H2S); - reducing activity in relation to dyes (thionine,
basic fuchsin); - the ability to agglutinate with monospecific brucellosis sera (anti-abortus, anti-
melitensis); - sensitivity to brucellosis diagnostic bacteriophage Thb, as well as Wb, Fi, Bk2 [10]. The
need of Brucella for increased content of carbon dioxide (CO2) in the growth medium. Brucella
cultures of the B. suis and B. melitensis species grow under aerobic conditions, while the first
generations of B.abortus and B. ovis cultures can be isolated only in the presence of an increased
carbon dioxide content (5-10%) [11]. During subsequent reseedings, B. abortus cultures lose their
need for an increased content of carbon dioxide in the cultivation atmosphere and grow under normal
conditions. 33 The ability to form hydrogen sulfide (H2 S). Brucella species B. suis (biovar 1) have
the most pronounced ability to form hydrogen sulfide, and B.abortus (biovars 1-4, 9), B. inopinata and
B. neotomae, to a lesser extent. [12]. Individual strains of B.abortus (biovar 6) are capable of
producing H2 S. Cultures of B. melitensis, B. abortus (biovar 5), B. ovis, B. canis, B. pinnipedialis, B.
ceti, B. form. Reducing activity against dyes. Cultures of B. abortus 1 biovar grow on media with
fuchsin, but there is no growth on media with thionin. Cultures of B. suis 1 biovar grow on media with
thionin in the absence of growth on media with fuchsin. Cultures of the species B. melitensis grow on
media containing both dyes. Agglutination with monospecific (A-, M-, R-) sera. Agglutination of
Brucella cultures with monospecific anti-melitensis (M), anti-abortus (A) sera depends on their biovar
[13]. For cultures of Brucella species B.ovis and B. canis, as well as cultures of other species and
biovars of Brucella in the R-form, monospecific anti-R serum is used for the agglutination reaction.
Sensitivity to brucellosis diagnostic bacteriophage Tb, as well as Wb, Fi, Bk2. Brucella species
B.abortus are lysed by all four bacteriophages; B.melitensis is only bacteriophage Bk2; B.suis - Bk2
and Wh; B.pinnipedialis and B. ceti - Wb, Fi, Bk2; bacteriophage Fi lyses cultures of B. abortus, B.
neotomae, and partially B. suis. Cultures of B. ovis and B. canis are not lysed by phages. The main
differential properties of species and biovars of bacteria of the genus Brucella spp. are presented in the
Table 1.
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Table 1 — Differential

properties species And biovars bacteria kind Brucella

Growth on media

Agglutination with

Lysis by phages in DRT

_ _ _ coz Products containing monospecific sera
Brucella species | biovars || Reference strains requirement H2S : Main hosts
T F A M R Tb Wb Fi Bk2
1 16-M - - + + - + - - “) - +
B. melitensis 2 63/9 - - + + + - - - O] - + Sheep, goats
3 Ether - - + + + + - - “) - +
1 544 +) + - + + - - + + + +
2 86/8/59 (+) + - - + - - + + + +
3 Tulya (+) + + + + - - + + + +
B. abortus 4 292 (+) + - (+) - + - + + + + cattle
5 B-3196 - - + + - + - + + + +
6 870 - (+) + + + - - + + + +
9 C-68 - + + + - + - + + + +
1 1330 - + + ) + - - - + + + pigs
2 Thomsen - - + - + - - - + + + Pigs, rabbits
B. suis 3 686 - - + + + - - - + + + pigs
4 40 - - + ) + + - - + + + reindeer
5 513 - - + - - + - - + + + mouse rodents
B. neotomae 5K33 - + - - + - - + + + + bush rats
B. ovis 63/290 + - + ) - - + - - - - sheep
B. canis RM 6/66 - - + - - - + - - - - dogs
B.pinnipedialis indefined + - + + + + - ) ) + + pinnipeds
B. ceti indefined - - + + + + - ) ) + + cetaceans
B. microti indefined - - + + - + - - + X X gray vole
B. inopinata indefined - + + + - + - P X X X Not installed

+ - the trait is determined in all representatives,

——the trait is absent in all representatives,
+ — the trait is detected in some strains that are not sensitive

to the Th phage (De et al, 2008)

P —incomplete lysis by Th phage at 104xRTD (Scholz et al, 2010) or
(+) - most crops have this feature, X - no information.

(-) - most cultures do not have this trait,
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Materials and research methods. In the Republic of Kazakhstan (RK), one of the
economically and socially significant diseases widespread in the country is brucellosis, which occupies
a dominant place in the general infectious pathology of animals. This disease causes not only
significant economic damage to animal husbandry, but also has great social significance, since it is not
uncommon for a person to get sick [15]. The epizootic situation for brucellosis was studied by
comparing the official data provided by the Ministry of Agriculture of the Republic of Kazakhstan and
the results of their own diagnostic studies of animals obtained as a result of visiting farms of the
republic that are unfavorable for brucellosis. [16]. In the course of the studies, extensive indicators of
the epizootic process in animal brucellosis were also studied, such as the prevalence of brucellosis
infection in the territorial units of the Republic of Kazakhstan and their susceptibility to brucellosis. In
table. 3 shows information on the number of brucellosis-affected rural districts (RD) and
epizootological units (EU) in 14 regions of the Republic of Kazakhstan in 2019 [17].

Research results. Studies were carried out to study the epizootic situation of bovine brucellosis
in 14 regions of the Republic of Kazakhstan. Table 2 shows the number of cattle (cattle), small cattle,
camels, pigs, horses and dogs in the context of districts, rural districts (RD), settlements and each
epizootological unit (EU) (Farms, LLP , IE, etc.) in the regions of the Republic of Kazakhstan in 2019.
As can be seen from Table 2, there are 2383 rural districts in the Republic of Kazakhstan, of which the
largest number is in the Almaty region (255 RD), the smallest indicator is Atyrau region (70 RD).

Table 3 show that out of the total number of RD available (2383), positively reacting animals
were isolated in 1513, which is 63.4%. The largest number of RD affected by brucellosis was noted in
East Kazakhstan region, where out of 152 RD, positively reacting animals were isolated in 140, which
is 92.1%. A similar situation with the widespread spread of brucellosis infection among RD was noted
in Zhambyl region (87.5%), as well as in Atyrau (87.1%), Aktobe (80.8%), Pavlodar (77%), East
Kazakhstan region (73.1%) and Karaganda ( 72.4%) areas.

Among 31929 EU, registered on the territory of the Republic of Kazakhstan, positively reacting
animals were identified in 5360 of them, which is equal to 16.7%. Among the EU of 14 regions of the
Republic of Kazakhstan, most of them are affected by brucellosis in Aktobe (55.5%), Akmola
(36.4%), Atyrau (26.6%), Zhambyl (22.7%) regions, West Kazakhstan region (22.8%) and East
Kazakhstan region (26.46%). These data are qualitative indicators indicating a wide area of territorial
distribution of brucellosis infection in the regions of the Republic of Kazakhstan.

In total, in 2019, 8503,387 heads of cattle (cattle) were examined in the republic, of which
36,755 cattle (0.4%) were registered with brucellosis, 2,0109,557 small ruminants (sheep) were
examined, 10,444 positively responding (0.05%), pigs 189,344 examined of them 9 positively reacting
heads (0.004%), horses 44001 of them 3 positively reacting (0.006%), camels 164650 of them 124
positively reacting (0.07%) and 58940 dogs of them 145 positively reacting (0.2%).

From data table 3 it follows that the largest number of cattle with brucellosis was found in East
Kazakhstan (11112 heads), West Kazakhstan (7481 heads), Pavlodar (3469 heads) and Karaganda
(4453 heads) regions. The lowest quantitative indicator of animals reacting to brucellosis was
positively noted in Zhambyl (414 heads) and Kyzylorda (96 heads) regions.

An analysis of the epizootic situation on a regional scale shows that only the Mangistau region
is clean, Kyzylorda, Zhambyl, Turkestan, North Kazakhstan regions belong to class "A" (zone of low
infection rate) in terms of the incidence of brucellosis in cattle. The class "B" (zone of medium degree
of infection) includes - Kostanay, Atyrau, Akmola, Almaty. All other areas have the status of class "C"
(a zone of high degree of infection).
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Table 2 — The number of cattle, small cattle, camels, pigs, horses and dogs in the context of districts, rural districts, townships and each EU (Farms, LLP, 1U,

etc.) in the regions of the Republic of Kazakhstan in 2019.

Number of animals (unit of heads )
No. Na_me Numper pf rural The n_umber of

regions districts EU in them cattle small cattle pigs horses camels dogs

1 Akmola 222 1405 399236 510251 97276 159865 125 48447
2 Atyrau 70 379 223627 733114 106 500 23310 17400
3 Kostanay 242 1208 412042 406730 136807 119977 241 56384

4 Mangystauskaya 46 268 22333 427066 45 80974 68563 5165
5 Zhambylskaya 160 2390 429620 2953913 14450 123511 6392 88821
6 Almaty 255 5485 1017344 3489479 8472 129507 239836 115355
7 Kyzylorda 147 1822 327153 627590 2764 149051 47766 32054
8 Turkestan 184 2710 993858 4009315 6281 317755 31990 155489
9 INTO 245 2489 1004449 1611596 76897 334535 511 73341
10 Pavlodar 126 2287 396858 475205 69400 153933 67 16855
11 Aktyubinskaya 132 2489 485747 1019541 53543 135526 13764 24708
12 Karaganda 207 4134 567594 969332 75889 314155 1446 19259
13 WKO 152 3512 621647 1223583 17734 179821 1921 32321
14 SKO 195 1351 353747 439761 123948 131213 17 46487
Total for Kazakhstan 2383 31929 7255255 19916017 683612 2330323 435949 732086

Note: LLP - a limited liability partnership, IE - an individual entrepreneur.
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Table 3 — Infection rates of animals and brucellosis in EE and RD by regions in 2019

=g =g
@ = = cattle MRS Pigs Horses camels dogs
£ g5 Z5R
@ 2 2= .- £ 2= .-
3] o ee 8 s ee 8
z £ 22§ Laog 22§
No. S 2 -0z 3o -0z
2 5 SEs | 27w | SEs 22 g2 22 22 22 22
fon =3 =3 (%) ‘__O _—O (%) .__O (%] .__O -__O -__O
- g | sz | ° Es: | I3 gi¢ £z g4¢ g3 | 28% | ¥z |3%%| g3 | 2iz ) ¥z | 3%t
5 z 2% z 28 £5 g8 £5 28 £5 g8 £5 g8 £5 Z=2 £5 Z=2
2 | 23 £3 5% STE 5% °3E 5% STE 52 [58%| =% | S¥E | 22 | S§°%
ER: ER: S g2 e g2 S g2 S g2 £° g2 | £® | g2
£g £g g g £g £g
1 Akmola 222 126/56.7 1405 512/36.4 483000 1186 /0, 2 592370 243 /0, 04 45365 0 1594 0 97 0 625 6/0.9
2 Atyrau 70 61/87,1 379 101/26.6 223627 1241/0.5 733114 1755/0.24 106 0 496 0 23310 98/0.42 174 0
3 Kostanay 242 136/56.1 1208 190/15.7 471998 1936/0.4 438897 70/0.01 40045 0 596 0 213 0 810 0
4 Mangistau 46 268 15885 311894 0 66 0 195 0 47047 0 0 0
5 Zhambyl 160 140/87.5 2390 543/22,7 516412 414/0.1 3041401 1096/0.1 6038 0 1027 0 4373 0 5315 10/0.2
6 Almaty 255 || 149/57.3 5485 284/5,5 1136101 1128/0.09 3339254 2246/0.06 3194 0 19183 0 19610 0 15827 3118
7 Kyzylorda 147 38/25.8 1822 59/3,2 418689 96/0.02 755265 176/0.02 829 0 826 0 42101 0 970 0
8 Turkestan 184 128/69.6 2710 144/5.31 1145367 491/0.04 4316355 722/0.02 3281 0 1628 2/0.1 17044 4110.02 3617 2/0.06
9 East Kazakhstan 245 179/73, 1 2489 652/26.46 1237142 11112/0.88 1856 900 1841/0.11 3082 9/0.3 12353 0 403 8/1.99 23399 || 682/2.9
10 Pavlodar 126 98/77 2287 297/12.9 498720 3469/0.7 591030 53/0.01 29370 0 733 0 88 0 1041 14/1.3
1 Aktobe 132 118/80.8 2489 1383/55.5 542837 3136/0.6 1027821 723/0.07 5068 0/0 710 0/0 7126 12/0.17 653 18/2,7
12 Karaganda 207 150/72.4 4134 357/8,6 684091 4453/0.6 1133192 98/0.008 11395 0 3029 0 1361 0 4973 14/0.2
13 West Kazakstan 152 140/92.1 3512 801/22,8 703509 7481/1.06 1451631 1403/0.09 8177 0 895 1/0.1 in 1874 2/0.1 992 43143
14 North Kazakhstan 195 50/25.6 1351 37127 426009 612/0.14 520433 18/0.003 33328 0 736 0 3 0 544 1/0.18
TOTAL 2383 | 1513/634 | 31929 5360/16.7 8503387 36755/0.4 20109557 10444/0.05 189344 0.004 44001 0.006 164650 124/0.07 | 58940 | 145/0.2
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Table 4 — Results of diagnostic studies of cattle for brucellosis in the Republic of Kazakhstan for

2016-2018
2016 2017 2018

Names

regions % % %
research | react. | .. |research | react.| .. .. research | react | = .

Akmola 513558 (2829 | 0.6 488 309 |1834 0.4 454 041 2066 | 0.5
Aktobe 544275 2932 | 0.5 515035 |3392 0.7 505 701 2595 | 0.5
Almaty 1174988 (1134 | 0.1 |1076200 |1373 0.1 1090788 | 1201 | 0.1
Atyraus 253 315 669 | 0.3 203866 | 680 0.4 180944 | 835 0.5
East 1117141 6000 | 05 [1191451 |9814 | 0.8 1104901 | 8403 | 0.8

Kazakhstan
Zhambyl 436 554 364 | 0.1 350 266 | 355 0.1 382529 | 342 0.1
West 673375 |[7232 1.1 632 121 |7904 1.3 600 443 7703 | 1.3

Kazakstan
Karaganda 660076 (2968 | 0.4 584 309 3774 0.6 570 223 3869 | 0.7
Kyzylordia 359 008 37 0.0 344 990 75 - 345 558 57 -
Kostanay 609698 4513 | 0.7 504 051 |3431 0.7 469 956 3195 | 0.7
Mangistau 23541 - - 19 202 2 - 19 029 - -
Pavlodar 522226 3950 | 0.8 470989 |5 046 11 420 581 2557 | 1.2
North 453142 (1043 | 02 434206 | 745 | 02 387565 |615 03

Kazakhstan
Turkestan 1091 106 633 | 0.1 1040713 | 583 0.1 1065 696 | 356 0.1
TOIt:?:(By 8432 277 33046 0.4 [7855 708 [39072 0.5 7597 955 | 34790 | 0.5

According to the data from Table 4 - Analysis of the results of diagnostic studies showed that in
recent years (2016-2018) the highest number of positively responding individuals among Cattle were
observed in the West Kazakhstan region (WKO). So, in 2016, 1.1% was found, in 2017 and 2018.
1.3% of animals reacted equally to brucellosis.

Persistent trouble for brucellosis of cattle in recent years has been observed in Pavlodar and
Kostanay regions. In Pavlodar region, the incidence rate in 2016 was 0.8%; in 2017 - 1.1%; in 2018 -
1.2%, and in 2019 it decreased to 0.7%. In the Kostanay region, the relative incidence of brucellosis in
cattle was stably 0.7% in 2016-2018, and in 2019 the incidence rate significantly decreased to 0.4%.
A fairly high number of animals infected with brucellosis among cattle from 2016 to 2019. it was also
noted in the East Kazakhstan Region (EKR), and in increasing dynamics, which amounted to 0.5; 0.8;
0.8 and 0.9%, respectively.

Persistent well-being for bovine brucellosis is observed in the Mangistau region, where for a
number of years no positively reacting animals have been identified. Isolated cases of reacting cattle
were noted in the Turkestan and Zhambyl regions, in which, according to the results of annual
diagnostic routine studies, the incidence rate of cattle does not exceed 0.1% [18].

Conclusion. Despite the complex of ongoing veterinary and sanitary measures in these regions
of the republic, animal brucellosis is widespread. When studying epizootic monitoring for brucellosis
of farm animals in the context from 2016 to 2019. it was found that in all regions of the republic the
problem of combating brucellosis remains relevant.
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The greatest brucellosis infection of cattle was observed in East Kazakhstan (0.88%), West
Kazakhstan (1.06%) and North Kazakhstan (0.14%) regions.

The prognosis for the future in general for animal brucellosis is unfavorable, it will depend on
the quality of diagnostic measures and the timely adoption of measures for the immediate elimination
of diseased livestock. Outbreaks of the disease will continue to be recorded in the eastern, western and
northern regions of Kazakhstan - among cattle.

Thus, it can be concluded that timely monitoring of animal brucellosis, analysis of the degree of
animal morbidity and the territorial prevalence of brucellosis allows epizootological control over the
dynamics of the development of brucellosis infection in areas with different epizootological status,
methodically correct planning of health and preventive measures, and a complex organizational -
economic and veterinary and sanitary measures[19]. And also, in a safe zone, scheduled diagnostic
serological studies should be carried out annually in order to timely identify animals that respond
positively to brucellosis and veterinary and sanitary measures aimed at protecting the economy from
the introduction of the pathogen from outside and maintaining the status of well-being [20].
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PE3IOME

Bpyuennes — ocobo onacHast 300HO3Hasi 00JI€3Hb, IIMPOKO PACTIPOCTPaHEHHAs CPEIH KUBOTHBIX
u mojeil. HecMoTpst Ha To, YTO ¢ MOMEHTa OTKPBITHA BO30yAnTeNs mpouuio yxe 6onee 120 ner u ato
3a00JIeBaHNE XOPOIIO H3Y4YEHO OTECYECTBEHHBIMH M 3apyOEKHBIMH HCCIEIOBATEISIMH, INpodiema
Opylene3a ocTaeTcsl akTyalbHOW BO MHOTHX CTpaHax MHpa. B psie SKOHOMHYECKH Pa3BUTHIX CTpaH
JOCTUTHYTHI OTIpeJIeNIeHHbBIE YCTIeXH B 00phOe ¢ OpyIesie30M KPyIHOTO POraToro CKOTa, BHI3BAHHBIM
Brucella abortus. Pe3ynbraTsr 60ps0OBI ¢ OpyLIeIe30M MEITKOTO POraToro ckora, Bei3BaHHOTO Brucella
melitensis, 6osee ckpoMHbIe. B HEKOTOPBIX Pa3BUBAIOLIMXCS CTPAHAX AMU300THYECKAs CHTYaLHs MO
Opyl1eIe3y MEJIKOr0 poraToro CKoTa yxymiraercs. bpyuemies, Bei3biBacMblil B. melitensis, sBisercs
cepbe3Hoi mpobiaeMoit u i 3apaBooxpaneHus [1].

Ilo manHBEIM BcemupHoit opranuzanuu 3npaBooxpanenus (BO3), exerogno 6onee wem B 170
cTpaHax mupa peructpupyercst cBoiie 500 000 ciydaeB BrepBble BBISBICHHOTO Opylemiésa, u3
KOTOPBIX OOJIbIlle TIOJIOBUHBI — CPEAH HaceleHus cTpaH Boctounoro CpennzeMHOMOpbs U bimkaero
Bocroka [2]. B Hebmaronoay4HpIx o Opyneniésy pernoHax peaibHas 3a001eBaeMOCTh MOXKET OBITh
or 10 mo 25 pa3 Oomblie oduIUaTbHO peructpupyemoi . Ha sHAEMHYHBIX 1O OpyHemwésy
TEPPUTOPUSIX, TAe Opyleié3 — rryOoKO YKOpEeHHUBILIAsCs MpodiemMa, HHPEKIus UMeeT TI00aIbHbIe,
JIaJIieKo MIyIIWe HEeraTHBHBIC IIOCICIACTBUS Ui 3APAaBOOXPAHEHHS M SKOHOMHUKH T'OCYIapCTB.
OCHOBHOM LENbI0 MPOBEACHHBIX WCCIENOBAaHUM SABISUICS MOHUTOPHHT 3MU300TOJIOTHYECKON
CUTYyaluu 1o Opyuesie3y KuBoTHbIX B Pecriyonuke Kazaxcran (PK) [3].

TYUIH

Bpyuennes — sxaHyapiap MeH ajiamaap apachblHJa KeH TapajifaH aca KayilTi 300HO3JBIK aypy.
Ko3apIpreInThiH ambiuiFadbiHa 120 sKbUIAaH acTaM yaKbIT ©TKEHIHE KoHE Oy aypy/Ibl OTaHIBIK KoHE
HIeTeTTIK 3epTTEYIIIep JKaKChl 3epTTereHiHe KapaMacTaH, OpyIeiuie3 Maceseci dSJeMHIH KeINTereH
ennepinne e3ekti Oonbim Kama Oepeni. bipkarap 3KOHOMHKANBIK JaMblFaH enjepie Opyneuie30eH
KO3JBIpaThIH ipl Kapa MaJJblH Opyle/uie3iMeH Kypecyae Oipiiama TaObICTapFa KOJI KETKI3iJi.
Brucella melitensis Ko3apIpaThiH ycak MYHi3[i MajigapiblH Opyleie3iMeH KYpPEeCTiH HOTHKeIepi
Oipmama KapanaiibiM. Keiibip mamymisl engepze ycak MayIbIH Opyieruie3i OONBIHIIA STTU300THSIIBIK
Karmal Hamapiayaa. B. melitensis Ko3apIpaThiH Opyleiiie3 /i€ XaiblK JCHCAYJIBIFBIHBIH 0acThl
po0JIeMachl OOJIBIT TaObLIA b,

Jynuexysinik nencaynslk cakray yibIMbiHBIH (JACY) MomiMerTepi OoMbIHIIA KbUT CailbIH
anemHuiH 170-TeH acTtaM eiHIE KaHAJaH aHbIKTaaraH Opyuemiesaid 500 MbIHHAH acTaM KarJaibl
Tipkeneni, OHbIH apThickiHaH ke0i IIwirbic XKepopra Tenizi men Tasy [eirbic engepiHin
TYPFBIHJAPbIHA THECiTI. . bpylenesre OeiiiM aiiMakTap/ia HAKThl aypyHMIaHBIK PECMHU TipKEITEHHEH
10-nan 25 ecere neiiiH >xorapbl 00Mybl MYMKiH. bpynemiesaiH TaMbIpsl TepeH nmpobiaeMachl OOJIbII
TaOBLIATBIH OpyLE/UIe3IiH SHACMUKAIBIK aiMakTapbiHIa MHOEKIHS XaJbIKThIH JEHCAYJIBIFBl MEH
MEMJICKETTEpIiH 3KOHOMHUKACHl YIIiH ahaHIbIK, ayKbIMIBl XKarbIMCBI3 cajljapra ue. 3epTTeyliH
Herisri makcaTtbl Kazakcran PecnyOnukaceinna (KP) xanyapnapasiH OpynenuiesiHiH SHH300THSIIBIK
YKarIalbIH 0aKbpUIay OOJIIIEL.
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