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ABSTRACT

In 2012-2021, 2,030 outbreaks of acute infectious animal diseases were registered in the Republic of Kazakhstan. Among all the diseases blackleg accounted for
20.7% (421 outbreaks), which suggests that the nosological unit is of high epizootological significance among other infectious animal diseases in the country.
Analysis of the blackleg outbreaks registered over the recent 10 years demonstrates a significant annual growth in the number of outbreaks (from 19 to 81 outbreaks)
in the Republic of Kazakhstan and the disease persistence in the territory. Within the mentioned period, the average number of blackleg-infected animals per
one outbreak ranged between 1and 3 animals, which proves that blackleg is a non-contagious disease. The research indicates that blackleg is a seasonal disease
in the Republic of Kazakhstan with an incidence rise in autumn. The data analysis for 2012—2022 did not reveal any regular blackleg epizooties. The epizootological
zoning made it possible to conclude that the blackleg situation in 6 oblasts (which account for 42.8% of the total territory) was rather tense; in 5 oblasts (35.7%
of the country’s territory) the epizootic situation was less tense and the remaining 3 (21.5%) oblasts are disease-free. Therefore, blackleg zoning in the Republic
makes it possible to use a differential approach to planning preventive veterinary and control measures, depending on the intensity of the epizootic situation. The re-
search results will help to improve the system of blackleg surveillance, to predict the disease spread in animals and can be used to develop anti-epizootic measures.
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[luHamumKa 3nn300TUUYECKOro NpoLecca
IMPU3EMATO3HOI0 KapOYHKYIa XKUBOTHBIX
Ha Tepputopun Pecnybnukm KasaxcraH

A. A6ytanun’, b. . AiimxxanoB', A. K. Mycaesa’, B. 10. Cywux’, H. H. EropoBa’, E. K. OcnanoB’, M. A. bepaukynos?, K. A. Kanka6aes?, H. MaTuxau®
1700 «Ka3axckiii HayuHo-uccnenoBaTeNbCKiii BeTepuHapHbIA MHCTUTYT (TOO «KasHIBU») r. Anmatbl, Pecny6nnka Kazaxcran

2P «HawuoHanbHblil pedepeHTHBIN LEHTP Mo BeTepuHapum» KomuTeTa BeTepUHapHOro KOHTPOAA 1 Hap3opa MUHICTEPCTBA CeNbCKoro Xo3aiicTBa Pecnybnukin Kazaxctan

(PTN «HPLIB»), 1. AcTaHa, Pecnybnuka Kasaxcra
3 HAO «Ka3axckmil HaumoHanbHbIii arpapHblil ccnepoBatenbekiii yauepcutet» (KasHAWY), . Anmatbl, Pecnybnuka Kazaxcran

PE3IOME

B 2012-2021 rr. Ha TeppuTopuu Pecnybauki Kasaxctan 6bino 3apeructpupoano 2030 04aroB oCTpbIX MHOEKLMOHHBIX 6one3Helt XUBOTHbIX, oNA IMu3ema-
TO3HOTO KapByHKyNa XUBOTHbIX 3 X Yucna coctaBuna 20,7% (421 ouar), 4To yKa3blBaeT Ha BaXKHOE MN300TONOMMYECKO 3HaueH e JaHHOI HO30eAMHNLIbI B MH-
(eKLMOHHOI NaTONOrMN XMBOTHBIX B CTPaHe. Pe3ynbTaTbl aHann3a KONNUECTBA 3aperncTpUpOBaHHbIX 04aroB IMKapa 3a 10 neT (BUAETENbCTBYIOT 0 eXXEroHOM
(o719 5o 81 ouara) 3HauuTenbHOM pacnpocTpaHeHny 3abonesanus Ha Tepputopun Pecnybanki Kasaxcra v o ero CraLMoHapHOCTY. 32 3T0T Nepyog nokasaTenb
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0YaroBOCTM MO 3MKapy COCTaBUA B CpeHeMm 0T 1 40 3 XUBOTHbIX Ha OfVIH 0Yar, YTO CBUAETENbCTBYET O HEKOHTArMO3HOCTM IMKAPHON UHdeKLMK. PeynbTatbl
MCCNIefoBaHMIA YKa3bIBAOT Ha To, 4To SMKap B Pecnybnuke KasaxcTaH UMeeT ce30HHbIi XapaKTep ¢ oAbeMoM 3a60N1eBaeMOCTY B 0CEHHIE MeCALbI Fofia, aHann3
JaHHbIx 33 2012—-2022 rr. nepuoMYHOCTI 3MU300TUI He BbIABNN. [TpOBEAEHHOE INM300TONOrMYECKoe 30HNPOBaHIE MO3BONNIO0 YCTaHOBUTD, UTO B 6 06NaCTAX,
nnoLazb KOTopbIx cocTaBnAeT 42,8% nnoLuazy Beeii Tepputopum pecnybnikm, Habnioganca BbICOKNIA ypoBEHb HANPAXEHHOCTU ANN300TNYECKON CUTYaLUU MO
3MKapy; B 5 06nacTax, 3aHumaloLLmx 35,7% TeppuTopuy CTpaHbl, 0TMEYeHa Hi3Kas CTeneHb HanpAXKEHHOCTU INN300TYECKOI CUTYaLK; ocTanbHble 3 (21,5%)
ABNAIOTCA bnarononyyHbIMY No 3a6oneBaHuio. Takim 06pa3om, 30HUPOBaHKE TePPUTOPUM PecnybanKI N0 IMKApy AAeT BO3MOXKHOCTL AUddepeHLpoBaHHO
MNaHNPOBaTb NPOGUNAKTUYECKME BETEPUHAPHbIE MEPONPUATUA U Mepbl 60PbObI C HUM N0 OTAEbHBIM TEPPUTOPUAM (30HAM) B 3aBUCUMOCT OT HANPAXEH-
HOCTV 3M1300TIYeCKOIA cUTyaLmu. [onyyeHHble pe3ynbTaTbl MCCIe0BaHI O3BONAT YCOBEPLUEHCTBOBATb CCTEMY IMN300TONOTMYECKOr0 HAA30Pa 33 IMKAPHOIA
UHGeKLMelt, NPOrHO31POBaTb BO3MOXKHOE TepPUTOPUANbHOE pacluupeHUe pacnpocTpaHeHua 3aboneBaemMoCTin XKUBOTHBIX 11 MOTYT 6bITb MCMONb30BaHbI MK
pa3paboTKe NPOTMBO3NM300TUYECKIX MEPONPUATUI.

KnioueBbie cnoBa: JMKap, 3MNM300TUYECKMIA 0Yar, HanpPAXeHHOC(Tb 3NM300TUYECKON cuTyauun

bnaropgapHoctu: lccnefoBaHue BbINoHEHO 3a CyueT CpeAcTB, NpefocTaBeHHbIX MUHUCTEPCTBOM CebCKoro X03aiicTBa Pecnybnuku KazaxcraH B pamkax
HayYHO-TeXHYeCKoi nporpamMMbl «/13yunTb 3n1U300TONOrMYECKYHO XapaKTepUCTUKY TePPUTOPUU CTPaHbI MO 0€060 ONacHbIM GonesHAM 1 pa3paboTaTb Be-
TePUHAPHO-CAHUTaPHbIE MEPONPUATIA MO MOBBILLIEHIID UX IGGEKTUBHOCTU» MO BHOAXKETHOI nporpamme 267 «[ToBbILUEHNE FOCTYNHOCTU 3HAHWI 11 HAYYHbBIX
nccnepoBaHmit» MUHICTEPCTBA CeNbCKoro Xo3aiicTBa Pecnybnukin Kazaxcran.
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INTRODUCTION

Blackleg (Gangraena emphysematosa) is an acute,
non-contagious toxic infection of cattle, characterized
by rapidly increasing crepitate swellings in muscles
and lameness. Cattle, including buffaloes, are suscep-
tible to blackleg. In sheep, blackleg causative agent is
of no particular importance; it is more often isolated
during malignant edema. Cattle of improved breeds,
purebreds and particularly meat cattle (that have more
muscle mass and are thick-fleshed) are more susceptible
to blackleg. Animals brought to the infected area from
other farms, or imported animals often get infected.
Cattle of any age can get diseased, but young animals
aged from 3 months to 3-4 years are the most suscep-
tible [1, 2,3,4,5,6,71.

Blackleg is caused by an anaerobic bacterium Clostri-
dium chauvoei. It is a straight or slightly curved rod with
rounded ends, observed either single or in pairs, less of-
ten in short chains; gram-positive in young cultures. The
pathogen spores are very stable: they remain viable in
soil for several years, in rotting muscles and manure for
up to 6 months and at the bottom of water-bodies for
over 10 years. Under appropriate conditions, the bacteria
can survive and multiply in soil. Many researchers have
studied the blackleg pathogen properties [8,9, 10, 11, 12].
The blackleg agent synthesizes and releases an exotoxin.
Hemotoxic and necrotizing components were found
in the toxin. The ability of the agent to produce aggressins
is another diagnostic criterion [13, 14, 15, 16].

Blackleg is seen in livestock all over the world, re-
gardless of the geographical location and soil and cli-
matic conditions. It causes great economic damage to
the infected farms resulting from the livestock death and

the cost of anti-epizootic measures [17, 18, 19, 20, 21].
In the CIS countries, the disease has been registered in all
regions [22, 23, 24].

Blackleg has been known to herdsmen since ancient
times. Kazakhs have long been able to distinguish this
disease from anthrax and named it “karasan” (black thigh,
black rump).

In Kazakhstan blackleg is an issue of top priority
among other animal infectious diseases. Many regions
of the Republic, regardless of their geographical loca-
tion and soil and climatic conditions, are permanently
infected by the disease [25, 26, 27]. If detected late or
the required measures are taken with delays, the disease
can cause serious damage to the livestock industry of the
Republic resulting from the animal death and the cost
of anti-epizootic measures. Regardless of the scheduled
vaccinations and measures taken to prevent, detect and
eliminate the outbreaks, the disease remains a serious
concern in the infected areas that needs further inves-
tigation.

Due to the urgency of the problem, the purpose of this
research is to implement monitoring activities and to draw
a blackleg map of the Republic of Kazakhstan so that to
depict current epizootic situation based on the epizootic
tension.

The novelty of the research consists in studying common
patterns and epizootic trends of the disease spread and in
obtaining new epizootological data that will be used to
draw an epizootic map of the Republic of Kazakhstan that
will depict blackleg-infected areas, thus, helping to efficient-
ly plan and implement measures to control the disease.

The purpose of the work is to assess the epizootic situ-
ation on blackleg in 2012-2021 and to zone the territory
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of the Republic of Kazakhstan following analysis of the
epizootic tension.

MATERIALS AND METHODS

For the purposes of this research, we used the blackleg
diagnostic methods officially stipulated by GOST 26503-85.
For the purposes of epizootological monitoring, we used
the methods described in relevant guidelines [28, 29].

Tension of the epizootic situation on blackleg was cal-
culated using the formula:

W=n/Nxt/T,

where W - the value of the epizootic tension; n - the num-
ber of blackleg outbreaks in 2012-2021; N - the total
number of outbreaks of acute infectious diseases in 2012-
2021; t - the time when the disease was registered; T - the
observation time (years).

In order to study the blackleg-related epizootic process
and ensure control over the disease, we collected and ana-
lyzed statistics and official reports from the Committee for
Veterinary Control and Supervision of the Ministry of Agri-
culture of the Republic of Kazakhstan and the Republican
Veterinary Laboratory. We used the results obtained by
the veterinary laboratories and project executors during
serological and bacteriological tests, during epizooto-
logical and immunological monitoring and blackleg con-
trol activities. We used the materials collected after clini-
cal and epizootic examination of blackleg outbreaks in
the districts and oblasts.

For the zoning purposes, we used retrospective data
on blackleg outbreaks for some years in oblasts. The data
were analyzed and an epizootic map was drawn to depict
the oblasts with varying risk of infection.

Table 1
Number of outbreaks of acute infectious animal diseases and blackleg in 2012-2021

RESULTS AND DISCUSSION

In order to assess the blackleg situation in the Republic
of Kazakhstan, we analyzed epizootic data for 10 years.

Table 1 shows the number of outbreaks of acute infec-
tious animal diseases and blackleg registered in the Re-
public of Kazakhstan in 2012-2021.

During the analyzed period 2,030 outbreaks of acute
infectious animal diseases were registered in the Repub-
lic, 421 of them were blackleg outbreaks, that is, the dis-
ease share in the total number of outbreaks of acute
infectious diseases was 20.7%. Outbreaks of rabies and
blackleg were most often recorded in 2012-2021. Next
in descending order are pasteurellosis, avian influenza,
bovine viral diarrhea and rhinotracheitis, etc. In some
years, in some oblasts, the share of blackleg in the total
number of infectious diseases ranged from 68.8% (2021,
Aktobe Oblast) to 86.2% (2019, West Kazakhstan Oblast).
These data demonstrate epizootological importance
of blackleg among other animal pathogens in the Re-
public of Kazakhstan.

The number of registered outbreaks over a certain
period can also add to the country’s epizootic landscape.
Thus, the average annual number of blackleg outbreaks
per oblast in the Republic can be calculated by dividing
the total number of blackleg outbreaks over a ten-year
period by the number of territorial units of Kazakhstan:
421/14=30.

Therefore, the oblasts, where the number of blackleg
outbreaks is above 30, can be regarded as territories with
a high blackleg prevalence: West Kazakhstan Oblast -
176 outbreaks, East Kazakhstan Oblast - 83, Zhambyl
Oblast - 52, Almaty Oblast — 36, Aktobe Oblast — 33, and
below 30 - with medium and low prevalence: Pavlodar

Oblast For the whole period

West Kazakhstan 14/7 4515 | 64/23 | 57/31 23/8 10/3 3110 | 29725 | 61/47 14/7 348/176
East Kazakhstan 47/5 28/0 32/8 55/5 18/3 2412 | 29/13 25/13 | 38/12 | 24/12 320/83
Zhambyl 57/4 32/3 21/4 29/2 25/4 34/15 15/7 24/10 8/1 302 275/52
Almaty 2/0 18/0 10/0 1411 151 | 2414 | 13/5 20/7 8/4 11/4 155/36
Aktobe 8/2 15/0 8/1 10/2 1N 9/2 12/3 93 15/8 16/11 113/33
Pavlodar 0/0 4/0 6/1 143 6/2 3N 2/0 6/2 26/5 14/3 81117
Kostanay 713 18/0 2/0 171 10/2 4/0 7/0 4411 19/1 171 145/9
Karaganda 2/0 10/1 8/2 19/0 8/0 7/0 1n 51 151 8/2 93/8
Atyrau 4/0 6/0 9/0 9/0 16/0 7/0 141 6/1 n 0/0 78/3
Akmola 91 15/0 12/0 23/0 2/0 1/0 7/0 4/0 25/1 23/1 12173
North Kazakhstan 1/0 8/0 3/0 3/0 2/0 2/0 2/0 2/0 56/0 471 126/1
Kyzylorda 0/0 0/0 0/0 6/0 0/0 0/0 0/0 0/0 4/0 0/0 10/0
Mangystau 4/0 4/0 4/0 3/0 0/0 0/0 15/0 1/0 6/0 0/0 37/0
Turkistan 5/0 9/0 15/0 18/0 13/0 17/0 5/0 8/0 38/0 0/0 128/0

Total 180/22 | 212/19 | 194/39 | 277/45 | 149/21 | 142/47 | 163/40 | 183/63 | 326/81 | 204/44 2,030/421

*In the numerator — total number of outbreaks of acute infectious diseases; in the denominator — number of blackleg outbreaks.
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Fig. 1. Registration of blackleg outbreaks and its share in the total number
of acute infectious animal diseases in the Republic of Kazakhstan (2012-2021)

Oblast - 17, Kostanay Oblast - 9, Karaganda Oblast - 8, As you can see, the curve reflecting the share of black-
Atyrau Oblast — 3, Akmola Oblast — 3, North Kazakh- leg in the total number of infectious animal diseases
stan Oblast — 1. The remaining three oblasts (Kyzylorda, has been running almost parallel to the curve showing
Mangystau, Turkistan) are considered free from this infec-  the annual number of the disease outbreaks all these
tion. years. The only exception is 2020, when the largest

Figure 1 shows dynamics of blackleg registrationinthe ~ number of blackleg outbreaks (81) was recorded over
Republic of Kazakhstan and its share in the total numberof ~ a 10-year period, and its share in the total number
acute infectious animal diseases in 2012-2021. of acute infectious animal diseases decreased by almost

Table 2
Indicators of the epizootic process in case of blackleg in the Republic of Kazakhstan for 2012-2021

Indicators of the epizootic process
Oblast

Blackleg share Epizooty index

West Kazakhstan 176 348 50.5 10 10 1.0 0.51
East Kazakhstan 83 320 25.9 9 10 0.9 0.23
Aktobe 33 113 29.2 9 10 0.9 0.26
Zhambyl 52 275 18.9 10 10 1.0 0.19
Almaty 36 155 232 7 10 0.7 0.16
Pavlodar 17 81 20.9 7 10 0.7 0.15
Kostanay 9 145 6.2 6 10 0.6 0.04
Karaganda 8 93 8.6 6 10 0.6 0.05
Atyrau 3 78 38 3 10 03 0.01
Akmola 3 121 25 3 10 03 0.01
North Kazakhstan 1 126 0.8 1 10 0,1 0.001
Kyzylorda 0 10 0 0 10 0 0
Mangystau 0 37 0 0 10 0 0
Turkistan 0 128 0 0 10 0 0

Total an 2030 20.7 7. 10 0.71 0.15

n — number of blackleg outbreaks; N — total number of outbreaks of acute infectious animal diseases in 2012-2021;
blackleg share — blackleg share in the total number of outbreaks of acute infectious animal diseases;
t— number of years when the disease was reported; T — time of observation; W — intensity of epizootic situation.
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one and a half times (24.8%) compared to the previous
year (34.4%).

Thus, the number of outbreaks registered over 10 years
(2012-2021) was analyzed and the analysis showed there
had been a significant annual increase in blackleg out-
breaks in the Republic of Kazakhstan (from 19 to 81) and
the infection was persistent.

To characterize the epizootic process, we apply an
outbreak criterion, i.e. the average number of animals
that have got diseased within one infected settlement.
In 2012-2021, based on the criterion, when the average
number of diseased animals in one outbreak in the Re-
public of Kazakhstan ranged between 1 to 3 animals per
outbreak, we confirmed that blackleg is not a contagious
disease. These data are consistent with the data of other
researchers [30].

We earlier studied blackleg seasons in the Repub-
lic of Kazakhstan within 2016-2020. It was found that
the maximum number of registered outbreaks was ob-
served in November. Sixty nine outbreaks were recorded
in November, which accounted for 27.4% of the total num-
ber (252) of registered blackleg outbreaks. This indicator
was, in descending order: 25.4% in October, 11.9% in Sep-
tember, 10.3% in August, 7.9% in July, 4.7% in June,
2.7% in March, 2.4% in December; 1.9% were reported
both in January and in February; and 1.6% in April and
May of the total number of registered blackleg outbreaks
over a 5-year period [31].

These data suggest seasonal manifestation of blackleg
in the Republic of Kazakhstan (August, September, Octo-
ber and November), which makes it possible for resear-
chers and veterinarians to specify the causes and factors
of this pattern and adjust the ongoing preventive and
anti-epizootic measures.

During epizootological observation, it is important
to establish the frequency of epizooties — ups and downs

repeated at certain intervals, usually lasting for several

years. The regular time intervals are especially typical for

epizooties of such infectious diseases that, due to the high

contagiousness of their causative agents, affect most sus-
ceptible animals, as well as for spontaneously developing

epizooties when effective anti-epizootic measures are not

carried out. The blackleg process monitoring in the Repub-
lic of Kazakhstan in 2012-2021 did not help to determine

the frequency of epizooties.

Based on the major criteria of the blackleg epizootic
process over the past 10 years, the Republic of Kazakhstan
was zoned according to the epizootic tension.

The tension of the epizootic situation is a comparative
feature of particular territories, which implies intensive
disease manifestation assessed according to some epizoo-
tological indicators.

Table 2 shows the main indicators of blackleg epizootic
process in the Republic of Kazakhstan for 2012-2021, that
are used to assess epizootic tension.

It was established that the mean tension indicator
for the blackleg situation in the Republic of Kazakhstan
in 2012-2021, was 0.15. Based on this, oblasts with the
indicators of 0.15 and above were classified as territories
with an increased epizootic tension, and below 0.15 - as
territories with a low epizootic tension. Oblasts with W =0
(Kyzylorda, Mangystau, Turkistan) were free from the dis-
ease during the period.

Based on the results obtained, a map of the Repub-
lic of Kazakhstan was drawn to depict zones according
to the tension of the epizootic situation on blackleg
in 2012-2021.

Figure 2 shows that during these years, 6 oblasts (i.e.
West Kazakhstan, East Kazakhstan, Aktobe, Zhambyl, Al-
maty, Pavlodar) accounting for 42.8% of the Republic
territory demonstrated an increased epizootic tension;
5 oblasts (Kostanay, Karaganda, Atyrau, Akmola, North

Symbols:

- - areas with a high degree of infection
- areas with a low degree of infection

. - prosperous

Fig. 2. Zoning the Republic of Kazakhstan according to the intensity

of the blackleg epizootic situation in 2012-2021

VETERINARY SCIENCE TODAY. 2023; 12 (4): 337-344 | BETEPUHAPUA CETOZIHA. 2023; 12 (4): 337-344

341



ORIGINAL ARTICLES | VETERINARY MICROBIOLOGY OPUTMHATNBHBIE CTATbY | BETEPUHAPHAA MUUKPOBWONOT A

Kazakhstan) accounting for 35.7% of the country’s territory,
demonstrated lower degree of epizootic tension.

Thus, 78.5% of the Republic of Kazakhstan turned out to
be blackleg - infected from 2012 to 2021. The remaining
three oblasts (21.5%): Kyzylorda, Mangystau, Turkistan —
were free from the disease.

The epizootic zoning provides data that can be used
to take a differentiated approach to planning preventive
veterinary measures and measures to control blackleg
in particular territories (zones), depending on the epizoo-
tic tension.

In the oblasts with an increased epizootic tension, pre-
ventive measures shall be applied on all the farms for all
the susceptible farm animals of all the age groups.

In the oblasts with a low epizootic tension, preven-
tive vaccination of susceptible livestock in the disease-
infected settlements shall be provided. In the territories
where the disease has not been registered during the
entire research, general veterinary and sanitary measures
shall be taken.

The obtained results make it possible to improve
the system of blackleg surveillance, to predict the disease
spread in animals and these results can be used to develop
anti-epizootic measures.

CONCLUSION

The research results show that the ultimate goal has
been achieved: the epizootic situation in 2012-2021 was
assessed and the Republic of Kazakhstan was zoned ac-
cording to the epizootic tension.

It was found, that 2,030 outbreaks of acute infectious
animal diseases were registered in the Republic of Ka-
zakhstan from 2012 to 2021 (10 years), 421 out of them
were blackleg outbreaks, that is, the share of this disease
in the total number of acute infectious diseases was 20.7%,
which suggests epizootological significance of blackleg
in the infectious pathology of animals.

The analysis of the registered outbreaks during this
period indicates that every year blackleg easily spreads in
the Republic of Kazakhstan (from 19 to 81 outbreaks) and
remains persistent.

In order to characterize the blackleg epizootic process,
we calculated the average number of blackleg-infected
animals per one outbreak (outbreak criterion) as rang-
ing between 1 and 3 animals. It proves that blackleg is
a non-contagious disease.

The research indicates that blackleg in the Republic
of Kazakhstan is seasonal (August, September, October
and November) and the frequency of epizooties was not
established during observation of the epizootic processes
in 2012-2021.

Based on the main indicators of the epizootic process
over the past 10 years, territory of the Republic of Kazakh-
stan was zoned according to the tension of the epizootic
situation on blackleg in 2012-2021. The zoning makes
it possible to use a differential approach to planning
anti-epizootic measures, depending on the tension of
the epizootic situation.
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