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Abstract. The development of sheep breeding as one of the leading areas of animal husbandry in Uzbekistan
requires a systematic approach to the prevention of particularly dangerous infectious diseases, including sheep
botulism caused by Clostridium oedematiens. The relevance of this study is due to the need for timely detection and
prevention of outbreaks of this infection, which leads to significant economic losses and the death of productive
animals. The aim of the study was to establish the epizootic situation regarding sheep botulism in the Kashkadarya,
Samarkand and Jizzakh regions, as well as to conduct a comprehensive diagnosis of the disease, followed by the
isolation and study of the biological properties of the pathogen. To achieve this goal, visits were organised to
disadvantaged private and karakul sheep farms, where pathological material was collected from dead animals.
Diagnostics included bacteriological studies using Kitt-Tarozzi medium, Gram staining, microscopy, and biological
testing on laboratory animals. It was established that brucellosis in these regions was mainly recorded during the
cold season - autumn, winter and early spring. The disease mainly affects sedentary and well-fed sheep, especially
when grazing in conditions of high humidity. The isolated strains of Cl. septicum demonstrated characteristic growth
with clouding of the medium and the formation of gas bubbles. Laboratory animals infected with the isolated
culture showed typical clinical and pathological changes, confirming the high pathogenicity of the pathogen.
The diagnosis was based on a combination of epizootological data, laboratory tests and bioassays. The results of
the study are of practical importance for determining vaccination schedules, planning anti-epizootic measures and
preventing economic losses in sheep breeding

Keywords: pathogen; CI septicum; bacillus; spore; anaerobe; Kitt-Tarozzi; sheep breeding

Introduction

Sheep brucellosis remains one of the serious factors
limiting the development of karakul sheep farms and
private households in the Republic of Uzbekistan. In
this regard, the development of resource-efficient and
import-independent preventive measures to combat
infectious animal diseases is particularly relevant. Since
2018, large-scale measures have been implemented in
the republic to prevent and control anaerobic infections

affecting large and small ruminants. Among the key
tasks in the field of animal husbandry, the priorities re-
main increasing livestock numbers, improving produc-
tivity, ensuring full reproduction, proper animal care
and the prevention of dangerous diseases.

In order to ensure the sustainable development of
karakul sheep breeding, increase the number of kara-
kul sheep, expand production and processing, improve
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breeding work and social support for industry special-
ists, a set of regulatory and legal acts regulating state
support for the sector was adopted. In particular, Decree
of the President of the Republic of Uzbekistan No. DP-60
(2022), Resolution of the President of the Republic of
Uzbekistan No. RP-3603 (2018), and Decree of the Pres-
ident of the Republic of Uzbekistan No. PP-224 (2022)
are aimed at addressing the above-mentioned tasks.

However, despite the creation of additional oppor-
tunities and conditions, the problem of developing and
increasing the productivity of sheep breeding remains
widespread. The study by H. Esmaeili et al. (2025) ex-
amines the clinical and laboratory aspects of malig-
nant oedema in sheep caused by Clostridium septicum,
a pathogenic anaerobe similar in characteristics to the
causative agent of brucellosis. Based on the study of
clinical cases in imported sheep breeds (Il-de-France
and Roman) in three farms in Iran, the authors conduct-
ed a comprehensive diagnosis, including bacteriologi-
cal studies, Gram staining and PCR identification of the
pathogen. The high pathogenicity of C. septicum and the
need for early diagnosis of the disease were established,
as its course is rapid and leads to death. It was noted that
despite the availability of vaccines, the disease remains
insufficiently studied and covered in veterinary practice.

A. Mussayeva et al. (2024) analysed outbreaks of
brucellosis and anaerobic enterotoxemia in sheep in
various regions of Kazakhstan in 2021-2022. Patho-
logical material was examined using Kitt-Tarozzi me-
dium, glucose-blood agar, microscopy and bioassays
on guinea pigs. The cultural and morphological prop-
erties of Clostridium perfringens (types A, B, SVT, D),
ClL septicum and Cl oedematiens were characterised.
Over the decade, 15 cases of botulism and 44 cases of
enterotoxemia were identified, with the majority oc-
curring in the Zhambyl region. The authors attribute
the low incidence to systematic vaccination, emphasis-
ing the importance of prevention and its potential as a
model for other countries.

The article by R.M. Uraqova & H.S. Salimov (2021)
presents experimental data on the determination of
50% and 100% lethal doses (LDso and LD1g0) of the
causative agent of brucellosis - Clostridium oedematiens
in guinea pigs. The bacteria were isolated from patho-
logical material from sheep that had died from brucel-
losis and cultured in Kitt-Tarozzi medium. The authors
emphasised that the most important predisposing
factors for the development of the disease are winter
and early spring grazing of sheep in high humidity, hel-
minth infection, and deficiency of proteins, vitamins,
and minerals, which leads to a decrease in the overall
resistance of the organism. It has been established that
Cl. oedematiens is a motile anaerobic microorganism
capable of sporulation in the body of a dead animal.
Infection occurs through feed, water, soil and manure.
The results of laboratory determination of lethal doses
are important for understanding the pathogenesis and

toxicity of isolated local strains, as well as for the de-
velopment of effective preventive and diagnostic meas-
ures against brucellosis in sheep.

P. Thomas et al. (2021) presented the first complete
genomic sequence of the C. septicum DSM 7534T strain
and performed a comparative analysis of five genomes
of this species. The data revealed a stable phyloge-
netic position of C. septicum, significant variability in
prophages, CRISPR elements, and restriction-modifi-
cation systems, as well as the presence of an extensive
pool of virulence genes, including sialidase, collagenase,
haemolysin, and leukocidin homologue genes. These re-
sults shed light for the first time on the genetic plastici-
ty and pathogenicity of C. septicum, expanding under-
standing of its role as a dangerous zoonotic pathogen.

To develop effective measures to combat brucellosis,
it is necessary to study its epizootiology and improve
methods for diagnosing and preventing the disease. Of
particular importance in this regard was the isolation of
local strains of the pathogen from pathological materi-
al taken from sheep in farms affected by brucellosis and
the study of their cultural, morphological and biological
characteristics. The aim of the study was to isolate the
pathogen from pathological material from sick and dead
animals, to study its cultural-morphological, tinctorial,
biochemical and biological properties in order to sub-
stantiate the diagnosis and develop preventive measures.

Materials and Methods
The study was conducted in 12 sheep farms located in
the Kashkadarya, Samarkand and Jizzakh regions of the
Republic of Uzbekistan. The total number of sheep in the
surveyed farms was about 8,000, which corresponds to
the number of sheep in focal flocks with an increased in-
cidence of brucellosis. At the same time, the total num-
ber of sheep in the three regions is about 50-70 thou-
sand. For bacteriological studies, pathological material
(75 samples) was collected from dead animals (Fig. 1):
piecesofliver;heart, kidneys, tubularbonesand muscletis-
sue from the affected areas (Fig. 2). Samples were collect-
ed in accordance with the rules of asepsis and antisepsis.

Figure 1. Sheep dead from brucellosis
Source: photos taken by the authors
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Figure 2. Damaged internal organs
Source: photos taken by the authors

In the immunology and biotechnology laboratory
of the Veterinary Research Institute (Tashkent, Uzbek-
istan), pathological material was subjected to bacteri-
ological examination. For microscopic analysis, smears
were prepared on microscope slides from the organs
under investigation. The smears were air-dried and
fixed over the flame of an alcohol lamp, which ensured
their sterility and prevented bacterial growth during
subsequent staining and microscopy. After fixation, the
smears were stained according to Gram, which allowed
microorganisms to be differentiated into Gram-positive
and Gram-negative. The staining technique included
the sequential application of carbolic acid solution of
gentian violet (1-2 minutes), treatment with Lugol’s
solution (1 minute), decolorisation with alcohol (about
30 seconds), additional staining with an alcohol-wa-
ter solution of fuchsin (1-2 minutes), after which the
preparation was washed with water and dried (Eleu-
sizova, 2018). To isolate bacteria, the surface of the or-
gans was burned with a heated scalpel, then tissue fluid
was collected from the tissues using a Pasteur pipette
and seeded into test tubes with Kitt-Tarozzi medium
(Litusov, 2015). The test tubes were incubated in a ther-
mostat at 37-38 °C for the growth of microorganisms.

To confirm the pathogen and make a diagnosis, bi-
ological tests were carried out on laboratory animals
(guinea pigs), which were infected with a daily culture
of the isolated pathogen, Clostridium septicum. Clinical
signs, pathological changes and the results of bacte-
riological studies were observed. Epizootological data
were collected during business trips to the farms un-
der study, together with local veterinary specialists,
where information on the spread of the disease, the
conditions of keeping and the nature of the affected
animals was recorded.

To prevent and control brucellosis, sheep were vac-
cinated twice 35-40 days before being taken to pasture,
with an interval of 12-14 days. The vaccine doses were:
2 and 3 ml for adult sheep, 1 and 1.5 ml for lambs up
to 6 months old, respectively, administered intramus-
cularly into the inner hairless surface of the hind limb.

Immunity developed 10-12 days after the second dose
(Dunlop & Malbert, 2004). When the disease was de
tected on a farm, restrictions were imposed: a ban on
the import and export of animals, and on the movement
or transport of healthy unvaccinated sheep. Sanitary
measures were carried out - destruction of carcass-
es, manure and feed residues by burning, disinfec-
tion of the territory with solutions of chlorinated lime
(3%), formaldehyde (5%) and caustic soda (5%) with
re-treatment after one hour.

During the research, all applicable ethical stand-
ards and requirements governing the use of animals for
scientific purposes were observed. All manipulations
with animals were carried out in strict accordance with
the regulatory documents of the Republic of Uzbekistan
and international standards for the treatment of labo-
ratory and farm animals (International Standards for
the Care..., 2019). Biological tests on guinea pigs were
carried out using the minimum number of animals nec-
essary to achieve reliable results. Before the start of the
research, a positive review (permission) was obtained
from the ethics committee of the Research Institute of
Veterinary Medicine.

Results

The disease was recorded in various pastures, pens
and subsidiary farms, mainly during sudden changes
in weather conditions and violations of sanitary and
hygienic standards for animal husbandry. Among the
sheep examined in individual flocks, a high incidence
of brucellosis was detected - in some cases it reached
about 30%, while the mortality rate among those affect-
ed remained extremely high - 90-100%. The incidence
rate among the total sheep population in the regions
studied was estimated at approximately 1-1.5%. The
highest number of cases was recorded in the Shakhris-
abz district of the Kashkadarya region, the Payaryk dis-
trict of the Samarkand region and the Gallyaaral district
of the Jizzakh region, as shown in Figure 3.

= Kashkadarya Region
m Samarkand Region
® Jizzakh Region

Figure 3. Prevalence of brucellosis by region
(number of sheep affected)
Source: compiled by the authors

Based on the data presented in Figure 3, the highest
epizootic intensity was observed in the Shakhrisabz dis-
trict of the Kashkadarya region, where approximately
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350 sheep were reported to be infected. A significant
number of cases were also detected in the Payaryk dis-
trict of the Samarkand region (approximately 280 an-
imals) and the Gallyaaral district of the Jizzakh region
(approximately 180 animals). This distribution indi-
cates a probable dependence of the spread of brucello-
sis on environmental and economic-organisational fac-
tors. The disease was particularly intense in areas with
a high density of sheep farms and inadequate sanitary
control over housing conditions. Increased susceptibil-
ity of animals was observed during spring and summer
fluctuations in temperature and humidity, which appar-
ently contributed to the activation of the pathogen and
the occurrence of acute outbreaks.

The studies established that sedentary and
well-nourished sheep were highly susceptible to the
disease, becoming infected mainly when grazing on
pastures, whereas lambs contracted the infection in
pens or household conditions. Despite the absence of a
pronounced seasonal dependence, brucellosis in sheep
is more often recorded between October and March.
The main predisposing factors are winter and early
spring grazing in pastures with high air humidity - the
presence of dew, frost and precipitation, which creates
favourable conditions for the contamination of feed and
pastures with the pathogen.

An additional risk factor is a decrease in the over-
all resistance of the body caused by helminthiasis and
disturbances in protein, vitamin and mineral metabo-
lism. Immunodeficiency states contribute to the pene-
tration of Clostridium septicum into the digestive organs
and the accelerated development of the pathological
process. Thus, temperature and humidity conditions,
combined with the physiological weakening of sheep,
create a favourable background for the development of
brucellosis and high mortality among affected animals.

To confirm the diagnosis and clarify the aetiolo-
gy of the disease, laboratory tests were carried out on
pathological material taken from dead and clinically ill
animals in outbreak areas. The material under investi-
gation was sent to the Laboratory of Immunology and
Biotechnology of the Research Institute of Veterinary
Medicine, where bacterioscopic and bacteriological
analyses were performed. Particular attention was paid
to the isolation of a pure culture of the pathogen and
the determination of its morphological and cultural
properties. Figure 4 shows the growth of the causative
agent of brucellosis in anaerobic conditions, accompa-
nied by clouding of the nutrient medium and the for-
mation of gas bubbles under petroleum jelly oil. The
figure shows test tubes with meat-peptone broth inocu-
lated with pathological material taken from dead sheep
in areas suspected of having brucellosis. Incubation was
carried out under anaerobic conditions at a tempera-
ture of 37°C for 24-48 hours. Characteristic signs of ob-
ligate anaerobic growth are visually observed: clouding
of the medium, flaky sediment and the formation of gas

bubbles under a layer of petroleum jelly oil, indicating
active metabolic activity of the pathogen. The change
in the colour of the medium from light yellow to dark
brown may be due to the formation of metabolites and
protein breakdown products accompanying the vital
activity of clostridia and confirms the reproduction of
the pathogen and its interaction with the components of
the culture medium. However, the colour of the medium
is not a specific diagnostic feature. Thus, the results of
bacteriological culture confirm the presence of Clostrid-
ium septicum in the test material and indicate a typical
course of blackleg in sheep, accompanied by massive
intoxication, gas formation and high mortality. A micro-
scopic image of Gram-positive bacteria of the causative
agent of brucellosis is shown in Figure 5.

Figure 4. Growth of the causative agent
of blight with clouding of the culture medium
and formation of air bubbles under petroleum jelly oil
Source: compiled by the authors

Figure 5. Microscopic image of the causative agent
of brucellosis, stained according to Gram
Source: compiled by the authors

Microscopic examination of stained preparations
prepared from pathological material revealed charac-
teristic morphological features of the pathogen. Figure
5 shows Gram-positive rod-shaped bacteria, located
mainly singly or in pairs, with clear contours and a

o
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characteristic purple colour, indicating the resistance
of the cell wall to the action of alcohol during Gram
staining. The bacteria ranged in size from 10 to 30 pm
in length, with uneven thickness and a moderately pro-
nounced capsule structure (Ferreira Alves et al., 2021).
The microscopic data obtained indicate that the mi-
croorganisms belong to the genus Clostridium, and the
combination of morphological features confirms the
identification as Clostridium septicum, the causative
agent of malignant oedema and brucellosis in sheep.

For final verification of the diagnosis, a biological
test was performed: laboratory guinea pigs were inject-
ed with a daily culture isolated from pathological ma-
terial obtained from dead sheep. Characteristic clinical
manifestations, pathological changes, and the results of
subsequent bacteriological examination of infected ani-
mals confirmed the presence of CI. septicum and served
as the basis for the final diagnosis. After laboratory
confirmation of the diagnosis, measures were promptly
taken to treat and prevent the disease in the focus of
infection. Sheep are vaccinated 35-40 days before the
flock is put out to pasture. Immunisation is carried out
twice at intervals of 12-14 days using a specific vaccine
against brucellosis. Recommended dosages: adult ani-
mals - 2 ml for the first injection and 3 ml for the sec-
ond; lambs up to 6 months of age - 1 ml and 1.5 ml,
respectively. The vaccine is administered intramuscu-
larly into the inner hairless surface of the hind limb. Im-
munity develops 10-12 days after the second injection.

If a case of brucellosis is confirmed on a farm, quar-
antine restrictions are imposed: the import and export
of animals, as well as the movement and transport of
unvaccinated sheep on the farm, are prohibited. All
dead animals, feed residues and manure must be de-
stroyed by burning. The territory is subjected to sani-
tary cleaning, and then disinfected twice, at intervals of
one hour, with a 3% solution of bleach, a 5% solution of
formaldehyde or a 5% solution of caustic soda.

Thus, comprehensive epizootological, laboratory
and pathological studies have reliably established that
Clostridium septicum is the causative agent of the re-
ported cases of disease in sheep in a number of regions
of Uzbekistan. Microscopic, bacteriological and biolog-
ical methods, used in combination, ensured a high de-
gree of diagnostic accuracy. The established seasonal
patterns, clinical and anatomical picture and laboratory
test results made it possible to formulate scientifically
sound recommendations for the prevention, localisa-
tion and elimination of infection foci.

Discussion
The presence of Clostridium septicum in abomasal sam-
ples, despite its low detection rate, was confirmed by
data from H. Kalender et al. (2023), who identified
C. septicum among a number of clostridia in Turkey,
albeit with a low prevalence rate, which was associat-
ed with mass vaccination of cows. In the conditions of

the study in Uzbekistan, clinical foci were characterised
by a high density of infection and the absence of large-
scale prevention, which, apparently, led to a higher pro-
portion of infected animals. Thus, the results showed
that vaccination significantly reduced the frequency of
C.septicum detectioninthe abomasum, which correlated
with observations on the need for preventive measures.

The textbook by A.A. Shevchenko et al. (2013)
was devoted to the study of anaerobic enterotoxemia
in sheep and goats caused by Clostridium perfringens
types C and D. The authors summarised a large amount
of data on the pathogenesis, prevalence and methods of
combating the disease. The work examined the histori-
cal development of the study of the disease, its econom-
ic damage, the resistance of the pathogen, as well as
clinical and pathological signs. Particular attention was
paid to diagnostic methods, including bacteriological
studies, differential diagnosis, and laboratory confir-
mation. Based on the data obtained, recommendations
were made for treatment, vaccination, and sanitary and
preventive measures in affected farms.

A study by S. Moustafa et al. (2022) in Egypt showed
that typical toxin-producing strains of C. perfringens
were more prevalent in haemorrhagic abomasitis,
while C. septicum was significantly less common. These
data allowed a clear distinction to be made between
brucellosis and abomasal enteritis, emphasising that
the toxigenicity of C. septicum was mainly manifested
in other clinical forms, such as malignant oedema and
brucellosis, which was confirmed by observations in
Uzbekistan. The results obtained complemented the
understanding of the pathogenetic differences between
clostridia and clarified the specificity of C. septicum in
various forms of the disease.

W.-X. Tan et al. (2025) reported a high prevalence
of C. perfringens among sheep in the Asian region
(~38.8%) and demonstrated the effectiveness of vac-
cination in reducing morbidity. This was consistent
with the idea of the key role of preventive measures
in enterotoxemia. Despite the difference in the aetio-
logical agent - C. perfringens versus C. septicum - both
pathogens were activated under the influence of stress
factors associated with feeding and climatic changes.
Consequently, the conclusion about seasonal outbreaks
caused by humidity and temperature was confirmed in
a broader regional context.

The review by Y.K. Prabhakar et al. (2025) pre-
sented modern molecular biological aspects of the ep-
idemiology, pathogenesis, immunobiology, genomics,
and proteomics of brucellosis pathogens in cattle. The
authors described in detail the mechanism of severe
inflammatory changes in the reproductive organs of
animals, confirmed by the detection of vasculitis, fi-
brosis, and necrosis. Of particular importance was the
consideration of the immune mechanisms by which the
pathogen evades the host response, as well as the use
of proteomics to search for biomarkers and potential
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therapeutic targets. Unlike the present study, which fo-
cused on sheep brucellosis, this review demonstrated a
more comprehensive molecular approach to character-
ising the infection, including genomic sequencing and
drug resistance analysis.

A detailed analysis of the clinical and patholog-
ical course of brucellosis in sheep was presented by
J.E. Prescott et al. (2017), who considered the disease
to be a form of clostridial abomasitis caused by Clos-
tridium septicum. Characteristic macroscopic and mi-
croscopic changes were described, including oedema,
gas formation in the abomasal wall, pronounced ne-
crosis and vascular thrombosis, which fully coincided
with the results recorded during outbreaks in Uzbeki-
stan. The role of cold climate and damage to the mucous
membrane as factors contributing to the development
of infection was also emphasised. Particular attention
was paid to rapid mortality, diagnostic difficulties in
post-mortem isolation of the pathogen, and the limited
effectiveness of antibiotic therapy, which coincided with
conclusions about the need for vaccination and strict
sanitary control. Unlike the present study, the present-
ed work focused on experimental data on modelling the
pathogenesis and international spread of the disease.

A study by S. Ting et al. (2025) conducted in
Timor-Leste revealed low levels of awareness among
farmers about brucellosis, but high willingness to vac-
cinate and use personal protective equipment. The au-
thors pointed out that domestic and traditional prac-
tices, such as grazing on common pastures and leaving
the placenta in the field, significantly increased the risk
of spreading the infection to both animals and humans.
These data correlated with the findings of the present
study on the role of sanitary violations and pasture con-
ditions in the spread of brucellosis. Despite the differ-
ence in aetiology - Brucella spp. in Timor and Clostridi-
um septicum in this study - both works emphasised the
key role of animal hygiene and epizootiological literacy
in disease prevention.

R.M. Ortiz Flores et al. (2024) demonstrated that
partially purified protein fractions secreted by Clos-
tridium septicum induced macrophage death through
the activation of autophagy and apoptosis. It was found
that proteins with a molecular weight 2100 kDa caused
pronounced inflammation, morphological changes in
cells, and increased levels of IL-10 and TNF-a, indicat-
ing an attempt by the pathogen to evade the immune
response at the site of infection. The data obtained con-
firmed the pathogenic potential of C. septicum as a high-
ly virulent pathogen, which was fully consistent with
the high mortality and rapid progression of brachitis in
sheep observed in the present study. In contrast to the
clinical focus of the current work, the article by R.M. Or-
tiz Flores et al. provided a molecular explanation for the
pathogen’s ability to cause massive tissue damage and
immune dysfunction, expanding the understanding of
the mechanisms of C. septicum virulence.

Scientists Z. Kirimbayeva et al. (2023) conducted
epizootic monitoring of bacterial infections in animals in
the southern regions of Kazakhstan, with a particular fo-
cus on clostridiosis, including emphysematous carbun-
cle. The study noted that these diseases mainly occurred
during the grazing period, which correlated with the
findings of the present study on outbreaks of brucellosis
in sheep under similar conditions. In both cases, the role
of weather factors, pasture structure and stocking densi-
ty in the spread of infection was emphasised. Despite the
low level of positive soil samples for clostridia (less than
1%), the authors pointed to the need for further research
into the influence of the environment on morbidity.
The difference was in the broader coverage of pathogens
(including Listeria spp.) and the use of government mon-
itoring data, whereas the present study relied on labora-
tory and field epizootiological methods.

Thus, a summary of the results of various indepen-
dent studies conducted in Turkey, Kazakhstan, Brazil,
and Egypt confirmed the key findings of this study: cli-
matic conditions (humidity, temperature), poor sanita-
tion, immunodeficiency, and lack of vaccination were
the main predisposing factors for the development of
brucellosis in sheep. The similarity of the data obtained
with the results of other studies strengthened the evi-
dence base, confirming the key factors in the develop-
ment of the disease. At the same time, geographical and
pathogenetic differences only emphasised the region-
al specificity of the pathology and the need to develop
adapted prevention strategies.

Conclusions

The study found that brucellosis was recorded among
sheep mainly in farms with foci of infection in certain
areas of the Kashkadarya, Samarkand and Jizzakh re-
gions of the Republic of Uzbekistan. In some of the
flocks examined, the proportion of infected animals
reached 30%, indicating the high intensity and focal na-
ture of the disease. The mortality rate among infected
sheep was 90-100%, reflecting the severity and acute
course of the disease.

The overall prevalence of brucellosis in the region-
al sheep population, taking into account all the farms
surveyed, is estimated at 1-1.5%. These figures are
based on epizootological monitoring and a compre-
hensive analysis of clinical and laboratory studies. The
difference between the high incidence in foci and the
relatively low prevalence overall is explained by the lo-
calisation of infection foci and the effectiveness of pre-
ventive measures in most farms.

The highest number of cases was registered in
areas with a high density of sheep farms and insuffi-
cient sanitary and hygienic control, which indicates
the significant role of economic, organisational and
environmental factors in the pathogenesis and spread
of brucellosis. Sudden changes in climatic conditions,
in particular temperature fluctuations and increased
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humidity in the spring and summer, contributed to
the activation of the pathogen and the development of
outbreaks of the disease. Additional risk factors were
a decrease in the immune status of animals due to hel-
minthiasis and metabolic disorders.

The results of the study substantiated the need for
a comprehensive approach to the diagnosis and pre-

characteristics of the pathogen and the factors affecting
its virulence, as well as to monitor the effectiveness of
existing vaccines in different climatic zones. Particular
attention should be paid to the development of inte-
grated epizootic control systems and improving farm-
ers’ knowledge of animal hygiene, which will help to re-
duce morbidity and economic losses in sheep breeding.

vention of brucellosis, including timely laboratory con-
firmation of the diagnosis, differentiation from similar
diseases, and the implementation of vaccination pro-
grammes taking into account the specifics of regional
epizootic conditions. An important element of anti-epi-
zootic measures is also the sanitary treatment of infec-
tion foci and the introduction of quarantine restrictions
to prevent the spread of the disease. In the future, it is
advisable to deepen the study of the molecular-genetic
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Study of the epizootology of sheep brucellosis in some regions of Uzbekistan...

O306eKCcTaHAbIH Al PbIM AMMAKTAPbIHIA KOWIOP/YH OPa/I30TYHYH
HMU300TOJTOTHSICHIH N3WIL00 sRaHA JUATHOCTHRAIBIK
H3WI/106/160D/IYH Kbl BIHTBIKTAPbI

P.M. YpakoBa
BeTepuHapoblK MnMMoepaovH KaHoMAaThbl
B36eKCTaHObiH BeTepUHapAbIK UMMUA-U3UNAE6 UHCTUTYTY
123140, Munp3o Vnykbek keu., 77, CamapkaHg w., 836ekcTtaH Pecnybnukacsl
O.A. /I:xypaeB
BeTepuHapablK UnMMOepAnH KaHAMAATbI
B36ekcTaHObiH BeTepMHapablK UNMUMUN-U3UNLE8 UHCTUTYTY
123140, Mupso Ynykbek keu., 77, CamapkaHp, ., 836exkcTaH Pecnybnmkacol

AHHOTANUsA. O36eKkcTaHjarbl MaJjl 4apO6ayblIbITBIHBIH HErusrd OarbITTapblHbIH OWPH OOJITOH KOH
4yap06aubl/IbITBIHBIH OHYTYILY 637646 KOPKYHYUYTYY HHPEKIMIBIK 00pyJIap/bIH aJl/ibIH ajyy 6010HYA CUCTEMAJIYY
MaMWJIEHUH 3apbUIABITBIH TyyAypaT. AusapabiH KaTapbiHzaa Clostridium oedematiens GaKTepHsiChIHbIH
TYPTKY 60JIFOH KOWJIOPAYH 6paz30Ty 6ap. YuypAarbl U3UJIJIO6HYH aKTYaIAYyyJayTry — aTajJraH UHQEeKIHUsIHbIH
KbIp/laa/iiapblH 63 y6arbIiH/ja aHbIKTOO »KaHa aJlI/[bIH aJIyy 3apbl/IAbITbIH/1a, aHTKEHU 6YyJ1 00pYJIyy 9KOHOMHUKAJIBIK
YBITBIMAAPABl KeO06UTyN, NpPOAYKTHUBAYY MaJJapAblH 6JYMYHe aJblll KeseT. W3UN/e6HYH MakcaTbl -
Kamkagapus, CamapkaHn/ xaHa /[pku3ak 06yycTapbIiHJa KOWIOPAYH 6pai30TyHYH 3THM300TOJIOTUAJIBIK abaiblH
aHBIKTOO, 0OPYHY KOMILJIEKCTYY JAUArHOCTHKAJI00, OOPYHYH KO3roTy4yH 66eJyl ajyy »KaHa aHbIH GHMOJIOTHUSIJIBIK
KacueTTepUH U3uJZee 60Jy. MakcaTKa KeTYyy YUyH KeUrenyy »KeKe »aHa KapakyJ1 4ap6asapbliHa GaphlIIlblI,
Kaza 0OJITOH MaJiJlapfilaH MaToJIOTMKAJbIK MaTepuas ajblHAbl. JuarHoctuka Kutt-Tapouuu uedpecyH/e
6aKTEepHOJIOTUSJIBIK U3UJlees1epAy, [paMra 60€0Hy, MUKPOCKONHUSHBI KaHa JIabopaTOPHUsJIbIK KaHbIbapiapa
OGUOJIOTUSIJIBIK CbIHOOHY KaMThl/ibl. AlMaKTap/ia 6paZi30T HETM3UHEH CYYK Me3THJI — Ky3, KbIII XKaHa 3pTe ka3
allapblHZia KaTTaarad. Oopyyra Heru3MHeH a3 KbIMMbUIZLYY 2aHa KaKIIbl CaJIMaK aJiraH KOMJIOP Ce3TeHTHJITEH,
alpbIK4ya >KOTOPKY HBIMJAYYIYKTarbl »aWblTTapfa. besyHyn aneiHran Clostridium septicum mrramMMaapsl
©3reue O©CYy MeHEeH, YeHpeHYH Oy/aHyycy KaHa ra3 keOyKueJepyHYH NaiJa 6o/ylly MeHeH MYHOe3/eJJy.
JlabopaTopusbIK KaHbl6apJiapAa 66JYHIeH KYJbTypa MEHEH »KyTry3y/raH yuyyp/a TUNTYY KJIWHUKAJIBIK KaHa
[aTOJIOr0AHATOMUSJIBIK ©3repyyJiep 6aikairaH, Oy/J KO3TOry4YTYyH >KOIOPKY MaTOTeHJWIHH TaCTbIKTa/bl.
JlMarHo3 snM300TOJIOTUAJIBIK MaaIbIMaTTaP/bIH, 1a60paTOPUSJIbIK TECTTEPAHH KaHa OUOJIOTUSIBIK CBIHOOHYH
KOMIIJIEKCHHUH HETU3uH/le KOIJIAY. M3W/eeHYH >KbIMBIHTBIKTAPbl 3M/IO6HYH MEOHeTTepyH OeJrujies/s,
3MM300THUsATA Kapllbl 4YapajapAbl IUJIAHJALITBIPYYZa >KaHa KOW 4ap6avyblIbITbIHAATbl 3KOHOMUKAJBIK
YKOTOTYY/Iap/blH aJI/IbIH a/Iyy/a NPaKTUKAJIbIK MaaHUTe 33

Herusru cesaep: kosroryy; Cl septicum; 6anuiia; cnopa; aHasapo6; Kurt-Tapouuu; ko yap6achl
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H3yueHune 531HU300TOJ0IHH GPA/I30Ta OBell B HEKOTOPBIX permoHax
Y30€KHCTAHA U Pe3y/1bTaTbl JHATHOCTHYCCKHX HCC/IET0OBAHUIA

P.M. YpakoBa
KaHgoupoat BeTepuHapHbIX HayK
BeTepunHapHbIA HayuHO-MCCNef0BaTeNbCKMUIM MHCTUTYT Y3BekncTaHa
123140, yn. Mupso Ynyrbeka, 77, r. CamapkaHpg, Pecnybnunka Y3bekncTaH
O.A. /IsxypaeB
KaHgupoat BeTepuHapHbIX HayK
BeTepuHapHbIA HayuHO-MCCNef0BaTeNbCKMUI UHCTUTYT Y3BeKkncTaHa
123140, yn. Mupso Vnyr6eka, 77, r. CamapkaHpg, Pecnybnuka Y3bekucTtaH

AHHOTAMA. Pa3BuTHe 0BIEBO/CTBA KaK OJHOr0 M3 BeJYIIUX HalpaBJeHUN KUBOTHOBOACTBA Y36eKHUCTaHA
TpebyeT CUCTEMHOTO MOAX0/ia K MPOPUIAKTHKE 0C060 OMACHBIX NHPEKIIMOHHBIX 3a60JIeBAHUMN, B UK CJIE KOTOPBIX
O6paZ30T oBell, BbI3biBaeMbl Clostridium oedematiens. AKTyaJIbHOCTb HACTOSIIET0 UCCIE0BaHUS 00yCI0BIEHA
HeoO6X0UMOCTbI0 CBOEBPEMEHHOTO BbISIBJIEHUS U PeIyNpeXx/IeHUs BCIbILIIEeK JaHHOU HHPEKIUY, TPUBOASILEeH
K 3HAYUTEJIbHBIM 3KOHOMUYECKUM IMOTEepAM W NagexKy NPOAYKTHBHbBIX XUBOTHBIX. ]_leJIb}O pa6OTbI ABJISAJIOCH
YCTAHOBJIEHHE 3MU300THUYECKOM OOCTAHOBKH MO 6paj30Ty oBel] B KamkagapbuHcKod, CaMapKaHACKOH U
JbKU3aKcKoM 06J1acTsAX, a TaKXe MpPOBeJleHHe KOMIJIEKCHOW [AMAarHOCTHUKU 3a00JieBaHUS C TOCJAeAYIIUM
BbIJIeJIEHUEM U U3YYEHUEM OHMOJIOTMYECKUX CBOMCTB B036YAI/ITeJIH. AIIH AOCTHXEeHHUA LieJIU ObLIU OpraHMW30BaHbI
BbI€3bl B He6JIaI‘Ol'[OJIy‘-IHI)Ie YaCTHbIe U KapaKyJieBOoA4YeCKHe XOBHﬁCTBa, rae OT IMaBIIHUX »XHWBOTHBIX
OTOHMpaJICl MATOJOTMYecKUM MaTepuas. [JMarHOCTHKA BKJIOYasa OaKTEpPHOJIOTHYECKHe HCCAeJOBaHUS C
HCIoJib30BaHUeM cpefibl KutTa-Tapo1iy, okpacky Ma3kKoB 1o ['paMy, MUKPOCKOIHIO, a TaKXKe GHOJIOTHYeCKyIo
npo6y Ha J1abOpPaTOPHBIX KMBOTHBIX. YCTAaHOBJIEHO, YTO 6GpaJiI30T B YKa3aHHBIX PerMOHaX PerucTpUpOBasICs
MPEeUMyIeCTBEHHO B XOJI0JJHOE BpeMs roZila — OCEeHb0, 3MMOW U paHHel BeCHOW. 3a60JieBaHUIO TO/[BEPXKEHBDI,
TJIaBHbIM 06pa30M, MaJIOIIOABUXHbBIE W XOPOWIO YINUTAHHbIE OBIHI, 0COOEHHO npru rnactobe B YyCJIOBHUAX
MOBBIIIEHHOW BJIAXXKHOCTU. BhiZiesieHHble mTaMMbl Cl septicum TpoJAeMOHCTPUPOBANIHN XapaKTePHBIA POCT C
MIOMYTHEHHUEM Cpe/ibl U 06pa30BaHUEM T'a30BbIX MYy3bIPHKOB. Y JIaG0PATOPHBIX }KUBOTHbBIX, UHOUIIUPOBAHHBIX
BbIAEJIeHHOﬁ KyanypOﬁ, HHGJHO,E[aJII/ICb TUIIU4YHbIE KJIMHHUYECKHEe W I1aTOJIOTOaHAaTOMHYEeCKHe HU3MEHEHMHHd,
MOATBEPK/IalolIMe BbICOKYI0 MaTOT€HHOCTh BO36yauTeis. /luarHo3 ycTaHABJUBAJICI HA OCHOBE COBOKYIMHOCTH
3MHU300TOJIOTHYECKHUX [OaHHBIX, na6opaToprlx TeCTOB U 6I/IOHpO6I)I. PEBYJH)TaTI)I HccjenoBaHud HWMET
MpaKTHU4YeCKOoe 3Ha4YeHHe AJid 060CHOBaHUA CPOKOB BaKIHWHALMH, MJIAHUPOBAHUA MNPOTHBO3NMHN300THUYECKUX
MepONPUATUH U IPeJ0TBpaleH!s 3KOHOMUYECKUX IIOTePh B OBLEBO/CTBE

RioueBbie ¢/10Ba: Bo36yauTesnb; Cl. septicum; 6anuiia; cnopa; aHaspo6; Kutt-Tapouuu; oBueBoYecKoe
X035IUCTBO
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