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Abstract. Helminthiasis in farm poultry remains one of the most significant veterinary problems in households in
the central regions of Uzbekistan, where poultry farming plays an important role in food security and sustainable
development of the agricultural sector. The purpose of this study was to determine the prevalence of the main
types of intestinal nematodes in chickens in three key regions of the country - Jizzakh, Syrdarya, and Samarkand
provinces - and to evaluate the effectiveness of antiparasitic therapy using tetramisole-based drugs. Between 2022
and 2024, 747 chickens were examined, with helminthological and coprological analyses of faecal samples showing
that the overall infection rate was 52.07%. The distribution of infected birds by region revealed significant variability:
the lowest level of infestation was recorded in the Jizzakh Region (41.9%) and the Syrdarya Region (50.6%), and
the highest in the Samarkand Region, where 58.57% of birds were infected. The main nematodes identified were
ascaridiosis with an infection rate of 32.8%, heterakidosis with 32.53%, and capillariosis with 37.48%. Such a
high prevalence indicates a wide range and pronounced endemicity of helminthiasis in these regions. Antiparasitic
therapy with a tetramisole-based drug demonstrated high efficacy: 92.86% after the first course of treatment and
100% elimination of parasites after repeated use. The results of the study emphasised the need to adapt veterinary
preventive measures to regional characteristics, which will reduce economic losses in poultry farming and improve
poultry health indicators in households. The practical significance of the study lies in the development of scientifically
based recommendations for optimising helminthiasis control and prevention programmes, which is an important
factor in increasing productivity and biosafety in the agricultural regions of Uzbekistan

Keywords: ascariasis; capillariosis; helminth fauna; Ascaridia galli; Heteraks gallinarum; Capillaria obsignata;
C.bursata

Introduction

Poultry farming is one of the leading sectors in the live-
stock industry, providing the population with valuable
food products - meat and eggs - and supplying light
industry with by-products of processing. In the Repub-
lic of Uzbekistan, the state pays special attention to the
development of this sector, with an emphasis on the
introduction of modern international standards. One

of the priority tasks in this context is the development
and implementation of effective measures to combat
infectious, invasive, and non-contagious poultry diseas-
es, which is of key importance for preventing economic
losses and reducing risks to human health.

A systematic review and meta-analysis by A. Shi-
fawetal.(2021) covered more than 190 studies published
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between 1942 and 2019 to assess the global and re-
gional prevalence of helminthiasis in chickens. Accord-
ing to the summarised data, the most prevalent were
Ascaridia galli (35.9%), Heterakis gallinarum (28.5%),
Capillaria spp. (5.9%), and Raillietina spp. (19.0%). The
overall prevalence rate was 79.4%. It was noted that
birds kept in free-range conditions and on smallhold-
ings were significantly more likely to be infected with
helminths than chickens raised in cage systems, which
highlights the need to strengthen preventive measures
in extensive forms of husbandry.

S. Rabbimov (2024) presented a comprehensive
study of helminthiasis in domestic chickens in the
north-eastern regions of Uzbekistan, including the Tash-
kent, Syrdarya, and Jizzakh regions. The researcher ex-
amined 927 domestic and wild birds and identified about
30 species of helminths, the most dangerous of which
were representatives of the families Davaineidae, As-
carididae, Heterakidae and Capillariidae. The study high-
lighted the high degree of infestation in birds, especially
during warm seasons, and the need to consider the bio-
ecological characteristics of parasites when developing
preventive measures. However, the study did not consid-
er the effectiveness of antiparasitic therapy and does not
address the clinical aspects of the course of infestations,
which will be further investigated in this study with
a focus on anti-nematode drugs in domestic settings.

S.N. Ritu et al. (2024) investigated the epidemiol-
ogy, pathogenesis, and sensitivity of Ascaridia galli in
semi-domesticated chickens in Bangladesh. The re-
searchers found a high prevalence of infection (45.6%)
and demonstrated the efficacy of levamisole and iver-
mectin, while albendazole, mebendazole, and piperazine
showed no antiparasitic activity. Despite the valuable
data, the study covered only one species of nematode and
did not consider regional distribution patterns, which
requires further study in other climatic conditions.

In a study by D.B. Fayzieva (2020), a systemat-
ic analysis of the helminth fauna of domestic birds -
chickens, ducks, and geese - was conducted. A total of
38 species of helminths were identified: 9 trematodes,
12 cestodes, and 17 nematodes. The greatest diversi-
ty of parasites was found in chickens - 32 species, in-
cluding representatives of the families Echinostomati-
dae, Cyclophyllidae, Trichocephalidae, Ascarididae, etc.
Twelve species of helminths were found in ducks and
four species in geese. The study described the taxo-
nomic composition of the identified helminths by class,
genus, family, and species, but did not consider the clin-
ical manifestations of parasitic diseases or evaluate the
effectiveness of antiparasitic therapy.

The development and evaluation of the action of
anthelmintic drugs in poultry farming is given special
attention, since the choice of an effective treatment
method directly affects the productivity and biosafety of
farms. An experimental study by T. Feyera et al. (2021)
included a comparative evaluation of the effectiveness

of three anthelmintic drugs - levamisole, piperazine,
and fenbendazole - in the treatment of artificial Ascarid-
ia galli infestation in chickens, using both oral admin-
istration and addition to drinking water. It was found
that individual oral administration of drugs provides
higher efficacy than group treatment through water.
Levamisole, piperazine and their combination showed
over 96% reduction in helminths when administered
orally, and fenbendazole in bolus form was significant-
ly more effective than when administered in water.

Thus, the high prevalence of helminthiasis in chick-
ens, its impact on health, productivity, and product
quality, especially in extensive farming, requires regular
monitoring and the use of effective antiparasitic meas-
ures. However, there is still a lack of relevant data on
the structure of helminth fauna and the clinical efficacy
of drugs in the central regions of Uzbekistan. In this re-
gard, the purpose of the study was to identify the preva-
lence of intestinal nematodes in chickens in households
in the Samarkand, Jizzakh, and Syrdarya regions and to
evaluate the effectiveness of therapy using tetramisole.

Materials and Methods
Geography and conditions of the study. The study
was conducted in three central regions of the Repub-
lic of Uzbekistan - Samarkand, Jizzakh, and Syrdarya
provinces - between 2022 and 2024. These regions
are characterised by a continental climate with hot,
dry summers and cold winters. Average temperatures
during the study period ranged from +15°C to +32°C,
with relative humidity of 40-60%. The research was
conducted in households, mainly private farms with
free-range chickens, where sanitary conditions were
assessed as average, with factors contributing to the
spread of parasitic diseases.

Objects of research. The study focused on domes-
tic chickens of various meat and egg breeds and local
breeds. A total of 747 birds were examined: 167 in the
Jizzakh Region, 259 in the Syrdarya Region, and 321 in
the Samarkand Region (Akramov, 2023). The conditions
of keeping included free-range grazing, feeding with
compound feed and grain mixtures, without strict con-
trol of sanitary standards.

Methods for selecting and analysing biomaterial.
The material for the study consisted of faeces and intes-
tinal contents of birds, taken in pure form directly from
farms or after autopsy of dead individuals. Helminths
were diagnosed using the Fulleborn method (Bench
Aids for the diagnosis of intestinal parasites, 1994)
to detect nematode eggs in faeces and the sequential
washing method to isolate adult parasites from intesti-
nal contents (Techniques for parasite assays and identi-
fication in faecal samples, n.d.). In some cases, the Bae-
rman method was also used to detect larvae (Hansen
& Perry, 1994). Microscopic analysis was performed
using a LOMO ML-2200 light microscope (Russia) with
morphological identification of parasites.

<o

Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics. Vol. 4, No. 2



Main helminthiases in chickens and their control...

Identification and classification of helminths.
The identification of helminth species was based on the
morphological characteristics of adult specimens and
eggs. Ascaridia galli, Heterakis gallinarum, Capillaria
obsignata and other common nematodes were consid-
ered key species. The classification was in accordance
with modern taxonomic guidelines. (Despommier et
al,, 2019).

Investigation of regional and seasonal dynamics.
The studies were conducted systematically, consider-
ing seasonal fluctuations, which allowed identifying
differences in the intensity of invasions depending on
the region and time of year (Akramov, 2024). Sam-
ples were collected in each area during different sea-
sons to compare the level of infestation with climatic
conditions.

Application of control and prevention methods.
For deworming, the drug “Tetramizol 10%” in powder
form was used, which was added to feed or drinking
water (Lavrenova, 2018). The dose was 200 mg per 1
kg of live bird weight. The treatment was repeated af-
ter 14 days. The effectiveness of the drug was assessed
based on the reduction in the level of helminth eggs
in faeces and the decrease in the number of parasites
during autopsy.

Ethical standards. The study was conducted in
accordance with the principles of humane treatment
of animals and veterinary bioethics. All samples were
obtained with the consent of the bird owners, without
causing harm to live specimens. No interventions re-
quiring separate ethical approval were performed.

Results

Analysis of the data obtained showed that the level of
nematode infection in chickens varies significantly de-
pending on the region and district, reflecting differenc-
es in housing conditions, sanitary practices and access
to veterinary care. The results presented below allow
identifying the epizootiological characteristics of the
spread of helminthiasis, and to establish the predom-
inant species of nematodes and the frequency of their
combination.

Regional distribution of nematode infections
in chickens in certain areas of the Jizzakh, Syrd-
arya, and Samarkand regions. In the Jizzakh Region,
167 chickens from three districts - Pakhtakor, Sharof
Rashidov, and Forish - were examined. The overall level
of nematode infection was 41.9% (70 chickens). The dis-
tribution of helminth species and the level of infestation
by district is shown in Table 1.

Table 1. Extent of nematode infections in chickens from different districts of Jizzakh Region

_ Total number Number . . .
District of chickens examined of infected chickens Infection rate (EZ) Types of nematode infections
40.4% ascaridiosis,
Forish District 52 31 59.6% 32.7% heterakidosis,
51.9% capillariasis
3.89% ascaridiosis,
Pakhtakor District 77 34 44.2% 11.7% heterakidosis,
42.9% capillariasis
7.89% ascaridiosis,
Sharof Rashidov District 38 5 13.2% 2.63% heterakidosis,
7.89% capillariasis

Note: the total number of infections by type may exceed the total number of infected chickens, as some hirds have been found to have

mixed infestations with two or more types of nematodes
Source: developed by the authors

The highest level of infection was recorded in the
Forish District (59.6%). High rates of all three types of
nematode infections were observed simultaneously, es-
pecially capillariasis (51.9%), which may be related to
environmental conditions (moisture, constant contact
of birds with the soil) and limited access to veterinary
drugs in remote rural areas. In the Pakhtakor District,
the infection rate was 44.2%, with capillariasis predom-
inating (42.9%), and the proportion of ascariasis being
low - only 3.89%. This distribution may indicate the
chronic presence of capillariasis pathogens in the envi-
ronment, particularly in litter, and inadequate sanitation
of premises. Mixed infestations were detected in 44.2%
of infected chickens, indicating a high intensity of para-
site circulation. The Sharof Rashidov District showed the
lowest infection rates (13.2%), which may be explained
by lower bird density, better sanitary conditions, or the

seasonality of sampling. However, even in this district,
cases of all three types of nematodosis were detected,
indicating the endemicity of the parasitic load.

As part of the comprehensive helminthological sur-
vey, additional investigations were carried out in Syrd-
arya Region, where climatic and ecological conditions
differ from those in the previously studied Jizzakh Re-
gion. In Syrdarya Region, a total of 259 chickens were ex-
amined using faecal samples, which were collected in a
clean state and subjected to helminthoscopy. The study
revealed that ascaridiosis, heterakidosis, and capillaria-
sis are also widespread among chickens in Syrdarya Re-
gion. The results showed that 50.58% (131 chickens)
were infected with nematodes. Specifically, 74 chickens
(28.57%) had ascaridiosis, 79 chickens (30.5%) had
heterakidosis, and 79 chickens (30.5%) were infected
with capillariasis eggs (Table 2).
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Table 2. Extent of nematode infections in chickens from different districts of Syrdarya Region

District

Total number of chickens
examined

Number of infected
chickens

Infection rate
(EZ)

Types of nematode infections

Mirzaabad District 54

12.9% ascaridiosis,
7.4% heterakidosis,
20.4% capillariasis

13 241%

Guliston District 55

41.8% ascaridiosis,
38.2% heterakidosis,
29.1% capillariasis

31 56.4%

Boyovut District 47

29.8% ascaridiosis,
34.0% heterakidosis,
55.3% capillariasis

34 72.3%

Xovos District 50

38% ascaridiosis,
32% heterakidosis,
26% capillariasis

27 54%

Sardoba District 53

20.7% ascaridiosis,
41.5% heterakidosis,
30.2% capillariasis

26 49.1%

Note: the total number of infections by type may exceed the total number of infected chickens, as some hirds have been found to have

mixed infestations with two or more types of nematodes
Source: developed by the authors

The level of nematode infection in chickens in the
districts of the Syrdarya Region varied from moderate
to high, which may be related to both the ecological
characteristics of the region and differences in poultry
husbandry conditions and preventive measures. The
highest prevalence of nematode infections was record-
ed in the Boyovut (72.3%) and Guliston (56.4%) dis-
tricts, which probably reflects unfavourable sanitary
conditions, crowded housing of birds and insufficient
frequency of deworming. Particularly high rates of cap-
illariasis were observed in the Boyovut district (55.3%),
which may indicate long-term contamination of the en-
vironment with parasite eggs and the pathogen’s resist-
ance to external influences. In contrast, the Mirzaabad
district had the lowest infection rate (24.1%), which
may be due to either a more favourable epizootologi-
cal situation or lower livestock density on farms. The

widespread combination of three types of nematodes
(Ascaridiosis, Heterakidosis and Capillariasis) indicates
widespread circulation of parasite eggs in the environ-
ment and insufficient biosafety in most farms. The var-
iation in infection rates between districts highlights the
need for a differentiated approach to prevention, con-
sidering local risk factors.

In Bulung’'ur District of Samarkand Region, 51
chickens, in Tayloq district 96 chickens, in Ishtixon
district 82 chickens, in Jomboy district 44 chickens,
and in Pastdarg’om district 48 chickens were exam-
ined, totalling 321 chickens from households raising
egg-laying chickens. Faecal samples were collected
from these chickens and were subjected to helmintho-
logical examination (Table 3). As a result of the study
of chickens in the Samarkand Region, 188 out of 321
were found to be infected.

Table 3. Extent of nematode infections in chickens from different districts of Samarkand Region

District

Total number
of chickens examined

Number
of infected chickens

Infection rate (EZ)

Types of nematode infections

Bulung'ur District

51

35

68.6%

68.6% ascaridiosis,
54.9% heterakidosis,
431% capillariasis

Tayloq District

96

44

45.8%

36.5% ascaridiosis,
22.9% heterakidosis,
39.6% capillariasis

Ishtixon District

82

63

76.8%

39.0% ascaridiosis,
64.6% heterakidosis,
41.5% capillariasis

Jomboy District

44

21

47.7%

43.2% ascaridiosis,
38.6% heterakidosis,
47.7% capillariasis

Pastdarg’om District

48

25

521%

47.9% ascaridiosis,
37.5% heterakidosis,
43.8% capillariasis

Note: the total number of infections by type may exceed the total number of infected chickens, as some hirds have been found to have

mixed infestations with two or more types of nematodes

Source: developed by the authors
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In the Samarkand Region, the results of the study
indicate a significant prevalence of nematode infections
in chickens, especially in densely populated areas and
areas where poultry is traditionally kept on private
farms. The highest infection rates were recorded in the
Ishtixon and Bulung'ur districts, which is probably due
to a combination of high poultry density, inadequate
sanitary control and possible resistance of parasites
to the drugs used. The proportion of heterakidosis is
particularly high in the Ishtixon District, which may in-
dicate a long-term presence of the infestation and un-
timely preventive measures.

In districts with less pronounced indicators, such
as Tayloq and Jomboy, the infection rate also remains
significant, indicating widespread circulation of nem-
atode eggs in the environment and potentially insuf-
ficient awareness of biosafety measures among farm
owners. The widespread combination of three types
of nematodes in the samples - Ascaris, Heterakis and
Capillaria - indicates the simultaneous presence of
several parasite development cycles, which compli-
cates diagnosis and treatment. The absence of singa-
mosis in all districts of the Samarkand Region is

consistent with data from other regions and may be
due to both climatic characteristics and the biology
of the parasite itself, which is less resistant to current
poultry farming conditions. The cumulative infection
rate (58.6%) in the region highlights the need for a
systematic approach to helminthiasis control, includ-
ing routine testing, educational work among owners,
and regular deworming, considering regional epizoot-
ic characteristics.

Comparative assessment of nematode infec-
tion in chickens across three regions. For a com-
prehensive assessment of the epizootic situation
regarding nematode infections in chickens in the cen-
tral climatic zone of Uzbekistan, data from studies
conducted in three administrative regions were sum-
marized: Jizzakh, Syrdarya, and Samarkand regions.
A total of 747 chickens kept on private subsidiary and
small farms were examined between 2022 and 2024.
Diagnosis was carried out using the Fulleborn method
and sequential washing. The results are presented in
Table 4, which shows the levels of infection and preva-
lence of the main types of intestinal nematodes: ascari-
asis, heterakidosis, and capillariasis.

Table 4. Extent of nematode infections in chickens in Jizzakh, Sirdarya,
and Samarkand Regions based on helminthological and coprological examinations

Region ofchicl?:r?;l;?(;mined ofinfeI:!cj:ibcehrickens Infection rate (%) | Ascaridiosis (%) | Heterakidosis (%) | Capillariosis (%)
Jizzakh 167 70 4192 16.17 15.57 3713
Sirdarya 259 131 50.6 28.57 30.5 31.66
Samarkand 321 188 58.57 44.86 42.99 42.37
Total 747 389 52.07 32.80 32.53 3748

Source: developed by the authors

The comparative analysis of nematode infections
in chickens across the Jizzakh, Syrdarya, and Samar-
kand regions, based on the summarised data in Table
4, demonstrates noticeable regional differences in both
the prevalence and structure of parasitic infestations.
Among the three regions, Samarkand recorded the high-
est overall infection rate, with 188 out of 321 chickens
(58.57%) infected. This elevated prevalence is closely
associated with the dominant presence of ascaridiosis
(44.86%), heterakidosis (42.99%), and capillariosis
(42.37%), all showing nearly equal distribution. The
high co-occurrence of these three types of nematodes
suggests that complex mixed infections are widespread
in this region. This pattern aligns with field observa-
tions indicating that backyard poultry in Samarkand
is often raised in semi-extensive systems with limited
biosecurity measures, promoting continuous exposure
to contaminated environments.

In the Syrdarya Region, 50.58% of the examined
chickens were infected, with heterakidosis (30.50%)
slightly more prevalent than capillariosis (31.66%), and
ascaridiosis (28.57%). These figures indicate a relatively
even distribution of nematode species and a moderate

level of infection compared to Samarkand. The presence
of all three helminth types also points to polyparasitism,
though not as intense as in Samarkand. Factors such as
climatic conditions and similar management practices,
including the lack of regular deworming and outdoor ac-
cess to contaminated feed and soil, likely contribute to
maintaining persistent parasitic circulation.

In Jizzakh, the overall infection rate was the lowest,
at 41.92%, with a notably high proportion of capillario-
sis cases (37.13%) compared to ascaridiosis (16.17%),
and heterakidosis (15.57%). This may reflect the ecolog-
ical specificity of the area and the resilience of Capillaria
eggs in the local environment, particularly in moist soil
and litter where these nematodes are known to thrive.
While the total infestation level is lower, the high rate of
Capillaria infection still poses a significant health risk
due to the pathogenic nature of these parasites, especial-
ly in young or immunocompromised birds.

In total, across all three regions and 747 chickens,
the study found 389 infected birds, representing an
overall infection rate of 52.07%. The dominant nem-
atode infections were capillariosis (37.48%), followed
by ascaridiosis (32.80%) and heterakidosis (32.53%).
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This relatively even distribution confirms the complex
parasitological landscape in the central climatic zone
of Uzbekistan and underscores the importance of re-
gional epidemiological monitoring and targeted hel-
minth control strategies.

The climate of central Uzbekistan is characterised
as continental, with hot, dry summers and mild win-
ters, which, according to literature data, creates opti-
mal conditions for the survival of intestinal nematode
eggs and larvae in the environment due to moderate
humidity and temperatures favourable for their encrus-
tation and development (Shifaw et al, 2021). Factors
related to the bird’s environment in free-range systems
(backyard and free-range systems) play a key role, as
they provide constant contact with soil, infected feces,
intermediate hosts (such as earthworms, beetles), and
plant biomass, which significantly increases the risk of
nematode infection.

A separate study by F. Sadeghi et al. (2024) con-
firmed that in free-range conditions, the prevalence of
Ascaridia galli, Heterakis gallinarum, and Capillaria spp.
reaches 80-90% in chicken populations, regardless of
organic or conventional farming methods. Moreover,
the link between housing conditions (overcrowding,
lack of pasture rotation, contaminated litter) and high
intensity of helminthiasis has been repeatedly con-
firmed by survey data in different climatic zones, in-
cluding similar climatic zones (Sherwin et al,, 2013).

Thus, the continental climate of the region, free-
range poultry farming, contact with a contaminated
environment, and the lack of regular preventive meas-
ures have been confirmed as contributing factors to the
widespread distribution of three key species of intesti-
nal nematodes in the central zone of Uzbekistan.

Investigation of the effectiveness of an antihe-
Iminthic drug in farm conditions. In the final stage
of the study, a therapeutic intervention was carried
out using the anthelmintic agent Tetramizol 10%, a
broad-spectrum nematodicidal preparation widely rec-
ognised in veterinary parasitology. The drug was ad-
ministered in powdered form, mixed either with feed
or diluted in drinking water, at a standardised dosage of
200 mg per 1 kg of live body weight, in accordance with
veterinary pharmacological guidelines.

The choice of Tetramizol 10% was based on prior
clinical evidence of its efficacy against the most preva-
lent nematode species affecting poultry, including As-
caridia galli, Heterakis gallinarum, and Capillaria spp. -
all of which were identified during the present research.
The active substance, levamisole hydrochloride, acts by
inducing spastic paralysis in nematodes via nicotinic
acetylcholine receptor stimulation, which facilitates ex-
pulsion of parasites from the host’s digestive tract.

To quantitatively assess the therapeutic effica-
cy, faecal egg count reduction (FECR) was monitored
post-treatment using standardised flotation and sed-
imentation techniques. Results showed that after the

first administration, the prevalence of helminth eggs
dropped by 92.86%, and complete elimination (100%)
was achieved following a second application, adminis-
tered 7 days after the initial dose. No adverse reactions
were observed in the treated chickens, supporting the
safety profile of the drug.

These findings affirm the suitability of Tetramizol
10% for the control of nematode infections in backyard
poultry systems under the agroecological conditions of
Uzbekistan’s central climatic regions. The successful
reduction in parasite load highlights its potential role
in regional helminthiasis prevention programmes, es-
pecially in private farming settings where uncontrolled
infections remain prevalent.

Discussion

The lack of systematic deworming, low levels of veter-
inary education among owners of smallholdings, and a
tendency to independently use ineffective antiparasitic
agents create favourable conditions for the preserva-
tion of parasitic cycles and stable species associations
of helminths. These factors are confirmed by a study
conducted by M.H. Radfar et al. (2012) conducted in
the Sistan Region of eastern Iran, where 93.2% of free-
range chickens were found to have mixed infestations
involving Ascaridia galli, Heterakis gallinarum, Subulu-
ra brumpti, and several species of tapeworms and ec-
toparasites. A similar epizootic situation was observed
in a number of farms in Central Uzbekistan, which in-
dicates the need to introduce educational programmes
and regular preventive treatments to break the epide-
miological chains.

K. Wongrak et al. (2014) conducted a long-term
study on free-range farms in Germany, observing the
dynamics of nematode infection in chickens over two
production cycles. By the end of the second period, the
prevalence of Heterakis gallinarum reached 98.5%,
Ascaridia galli - 96.2%, and Capillaria spp. reached
86.1%. In contrast to the data obtained (maximum
prevalence of 58.6% in Samarkand), K. Wongrak et
al. noted almost universal infestation with high par-
asitic pressure. This difference is conditioned by
more intensive monitoring, post-mortem diagnosis
and climatic conditions conducive to egg accumula-
tion. However, both studies emphasised the key role
of free-range systems in maintaining infectious cycles.
F. Kaufmann et al. (2011) also took an interest in Ger-
man farms. A study of 55 organic farmsrecorded a prev-
alence of Ascaridia galli at 88%, Heterakis gallinarum
at 98%, and Capillaria spp. at 75.3%, with an average
parasite burden of 218 worms per bird. Despite more
favourable housing conditions and modern infrastruc-
ture, prevalence remains extremely high. This is con-
sistent with the high resistance of helminths and the
importance of seasonality and sanitation. In Uzbeki-
stan, prevalence is lower, but the environmental risks
are similar, especially with weak veterinary control.
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The study by ].T. da Silva et al. (2022) on chickens in
the Brazilian semi-arid region recorded a prevalence of
endoparasites of 62.6%, with nematodes accounting for
40.5%. The key risk factors were unsanitary conditions,
feeding from the ground, and heat, which inhibits the
development of immunity. The result was subclinical
infections, increased susceptibility to other pathogens,
and a drop in productivity, which was fully consistent
with the identified effects of reduced egg production
and weight gain in infected birds in the central regions
of Uzbekistan.

In a cross-sectional study by K. Wuthijaree et
al. (2017) of free-range chickens in South Tyrol (Italy),
the prevalence was almost 99.3%; Heterakis gallinarum
(95.7%), Capillaria spp. (66.8%), and Ascaridia galli
(63.6%) predominated. The intensity of infestation was
significantly higher in organic farms compared to tradi-
tional ones (318.9 vs 112.0 worms/animal). The results
correlate with data on mixed infections in the central
regions of Uzbekistan, but chickens in Italia had a much
higher infection rate, especially in winter, pointing to
the strategic need for regional monitoring and individ-
ual preventive measures.

According to summary data on helminthiasis in
poultry, the greatest threat to chickens is posed by nem-
atodes of the genera Ascaridia, Heterakis and Capillar-
ia, which are highly resistant and widespread in floor-
based and especially free-range housing systems. It
was noted that these housing systems contribute to an
increased risk of infection due to contact with contami-
nated soil, faeces and intermediate hosts - earthworms
and insects (Poultry Diseases, n.d.). This information
is fully consistent with the results of the present study;,
where an increase in infection was observed in all re-
gions where birds had free access to outdoor areas.

The epidemiological study conducted by T. Ferdu-
shy et al. (2016) in Narsingdi District (Bangladesh) re-
vealed a high prevalence of gastrointestinal helminths
in free-range chickens, highlighting the high risk of
parasitic infestations in free-range conditions. The
study, which covered 150 individuals from three villag-
es, found that the most common cestode was Raillieti-
na spp. (86-92%), while Ascaridia galli (70-86%) and
Heterakis gallinarum (70-76%) were the most common
nematodes. Some individuals showed characteristic
pathological changes, such as petechial haemorrhages
on the walls of the small intestine in cases of A. galli in-
fection and small white nodules in the caecum in cases
of H. gallinarum infestation. It is noteworthy that most
chickens were infected with several species of parasites
at once, which indicates favourable conditions for the
preservation and transmission of helminths in rural
environments, and the insufficient effectiveness of cur-
rent preventive measures in such housing systems.

Thus, the results obtained are generally consistent
with data presented in studies conducted in various
countries, including Germany, Iran, Italy, Bangladesh,

and Brazil, despite varying levels of infection. Every-
where, the high prevalence of nematodes among free-
range chickens and the stable circulation of the main
helminth species, primarily Ascaridia galli, Heterakis
gallinarum and Capillaria spp. Differences in infection
levels are conditioned by both climatic conditions and
the intensity of monitoring, veterinary services and the
sanitary conditions of farms. Nevertheless, the overall
epidemiological picture confirms the significance of
helminthiasis as a constant threat to poultry farming in
extensive farming systems. These data form the basis
for the development of effective preventive strategies.

Conclusions

The study established the epizootological situation re-
garding intestinal nematodes in chickens kept on indi-
vidual farms in three key regions of central Uzbekistan:
Samarkand, Jizzakh, and Kashkadarya regions. Of the
747 biomaterial samples examined, 386 were found
to be infected, accounting for 52.07% of the total, con-
firming the high prevalence of helminthiasis in farm
poultry. Among the identified pathogens, the most sig-
nificant were nematodes of the species Ascaridia galli,
Heterakis gallinarum and representatives of the genus
Capillaria, which dominated in all regions surveyed.
Their presence, and the frequent combination of sever-
al species in one sample, indicate the active circulation
of parasitic agents in conditions of free range and limit-
ed veterinary control.

The results obtained are fully consistent with data
from epizootic observations conducted in other coun-
tries, such as Iran, Italy, Germany, Bangladesh, and Bra-
zil. Despite differences in climate, veterinary care, and
diagnostic methods, a high degree of vulnerability of
poultry to nematode infestations was observed in sys-
tems close to extensive farming. This highlights the uni-
versality of the problem and the need for transnational
exchange of knowledge and control methods. Particu-
lar attention was paid to evaluating the effectiveness of
antiparasitic therapy. It was found that the use of Te-
tramizol 10% provided a pronounced antiparasitic ef-
fect in mixed infestations, achieving an effectiveness of
92.86% to 100%. This makes the drug a reliable tool in
the fight against helminthiasis in poultry and allows it
to be recommended for use in private and farm house-
holds. The high effectiveness of the drug is especially
significant in conditions of limited access to laboratory
diagnostics and professional veterinary services.

The study identified the leading types of helminths,
determined the level of infection in chickens, and con-
firmed the effectiveness of the therapeutic approach,
which indicates that the set goals have been achieved.
The practical significance of the study lies in the possi-
bility of using the data obtained to plan regional strat-
egies for the prevention and control of helminthiasis,
adapted to the conditions of the private sector. In the
future, further research should focus on investigating
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AHHOTAUMA. [eJbMUHTO3bl y CeJTbCKOXO3SIUCTBEHHOW NTHIBI OCTAIOTCS OJHOW W3 HauboJiee 3HAYUMBIX
BeTEpPUHAPHBIX MpPOG6JIEM B JIOMAIIHUX XO035IWCTBaX I|€HTPAJIbHBbIX PErMOHOB Y30eKHCTaHa, TZie MTHUIEBO/CTBO
WrpaeT BaXKHYIO POJib B TPO/IOBOJILCTBEHHON 6€30MaCHOCTH M YCTOMYHMBOM Pa3BUTHUH arpapHoro cekropa. Llesibio
HaCTOSILIETO UCC/Ie/JOBAHUSA SIBJISAJIOCH BbIsIBJIEHHE PACIPOCTPAHEHHOCTH OCHOBHBIX BU/IOB KHIIIEYHBIX HEMATO/, Y
Kyp B TPEX KJIIOUEBBIX pervoHax cTpaHbl — /pxusakckol, CbipAapbHHCKON 1 CaMapKaH/ACKON 06/1acTAX, a TakxKe
onieHKa 3¢ GEeKTUBHOCTU TPOTUBONAPa3UTAPHOU TepanuHu ¢ UCII0JIb30BaHUEM ITPENapaTOB Ha OCHOBE TETPAMHU30JIa.
B nepuop 2022-2024 rozoB 661710 06c1e,0BaHO 747 Kyp, IPU 3TOM TeJIbMUHTOJIOTHYECKUN U KOMPOJIOTUYECKUH
aHau3bl QeKaNTbHBIX MPO6 MOKAa3a/Id, YTO OOIIMH YpOBEHb 3apakKEHHOCTU cocTaBua 52,07 %. Pacupeznenenue
3apaKEHHBIX [THUI, 0 PErMOHAM BbISIBUJIO 3HAYMTEJbHYI BapHabe/SbHOCTb: MUHUMAJIbHAs CTelleHb MHBA3UU
3apervctpupoBaHa B [>ku3akckoi o6sactu - 41,9 %, B CeipaapbuHCKON o6s1actu — 50,6 %, 1 MakcUMasibHasi — B
CaMapkaHACKON o6JiacTH, rhe 3apakeHo 58,57 % nrtul. OCHOBHBIMHU BBISIBJIEHHBIMH HEMaTOJaMU OKa3aJUCh
ackapu/uu ¢ ypoBHeM nHouuupoBanus 32,8 %, rerepakucel - 32,53 %, u kKanwuisspuu — 37,48 %. Takasi BbIcOKast
pacnpocTpaHEHHOCTb CBUJIETENbCTBYET O LIMPOKOM apeasie U BbIpaKEHHOW 3H/IEMUYHOCTH I'eJbMHUHTO30B B
JIaHHBIX pervoHax. [IpoTuBonapasuTapHas Tepanus IpenapaToM Ha OCHOBE TeTpaMH30J1a PO/ieMOHCTPHUpOBaa
BBICOKYI0 3¢ deKkTUBHOCTB: 92,86 % mocsie nepBoro kypca JiedeHus1 1 100 % 31MMUHALMIO MAapa3sUTOB MOCE
MMOBTOPHOTO PUMeHeHHs1. Pe3ysibTaThl UCCIe,0BaHUs TOAUEPKUBAIOT HEO6X0JUMOCTh a/JallTAllUi BeTEPUHAPHBIX
MpoPUIaAKTUYECKUX MEPOTIPUATHUM Cy4ETOM perHOHATbHBIX 0COOEHHOCTEH, UYTO T03BOJIUT CHU3UTh 9KOHOMHUYECKHE
MOTEPU B NTUILEBOJCTBE U YIYYLIUTh [OKa3aTeJH 3[0pPOBbsl MTHIbI B JIOMAIIHUX X03sHcTBax. [IpakTuyeckas
3HAYMMOCTb PabOThI 3aK/I04aeTcs] B GOPMUPOBAHMH HAayYHO 0OOCHOBAHHBIX PEKOMEHJAIMHN /I/1sT ONTHMU3aLUU
[porpaMM KOHTPOJII U NPOQUIAKTUKHA TeJbMUHTO30B, YTO SBJIETCI BaXKHbBIM (AKTOPOM IOBbILIEHUS
MPOAYKTUBHOCTU U 6M06€30MaCHOCTH B arpapHbIX pernoHax Y36eKkucTaHa
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Abstract. In 2023-2024, a study of the seasonal activity of ectoparasites parasitising cattle and sheep was
conducted in the Nukus and Karauzak districts of the Republic of Karakalpakstan. The relevance of the study
is conditioned by to the need for epizootic monitoring in an arid climate that promotes the conservation and
spread of ectoparasitic forms that affect the productivity of farm animals. The purpose of the study was to
determine the species composition of ectoparasites, their prevalence and seasonal phenology in the northwestern
region of Uzbekistan. The methodological basis included a field collection of parasitic arthropods, followed by
morphological identification using generally accepted definitions. The sample size was 3,648 animals examined
in farms and private holdings. The presence of 12 ectoparasite species, mainly from the families Ixodidae,
Hippoboscidae, and Trichodectidae, parasitising cattle and sheep, has been established. As a result of monitoring
in 2023, species of mites of the genera Hyalomma (H. anatolicum, H. plumbeum, H. detritum, H. scupense),
Rhipicephalus (Rh. bursa, Rh. turanicus), Haemaphysalis (H. sulcata, H. punctata), Dermacentor marginatus,
Ixodes ricinus, and chewing lice of the genera Bovicola (B. ovis, B. bovis). The largest number of ixodid ticks was
recorded from the middle of spring to the end of summer, especially in June and July, with a gradual decrease in
autumn. The species Bovicola ovis demonstrated year-round activity, mainly in sheep, whereas B. bovis was more
common in cattle. Seasonal dynamics indicated endemic migration of parasites, depending on temperature rise
and microclimatic conditions. In addition, the relationship between the intensity of invasion and the density of
livestock, the sanitary condition of the premises and the degree of anthropogenic stress on pasture ecotopes has
been established. The results obtained are of practical importance for the development of seasonal schemes of
antiparasitic treatments, increasing the stability of livestock and preventing vector-borne diseases in the steppe
and semi-arid pastures of Karakalpakstan
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Introduction

The constant growth in demand for livestock products,
including meat, milk, wool and leather raw materials,
requires a stable and sustainable level of productivity
of farm animals. One of the key factors negatively affect-
ing the health and productivity of cattle and sheep is
parasitic diseases caused by ectoparasites. In the arid
climate typical of a number of regions of Uzbekistan,
including Karakalpakstan, favourable conditions are
created for the survival and spread of ixodid ticks and
zoophilous insects. These parasites reduce body weight
gain, degrade the quality of livestock products, and
contribute to the spread of vector-borne infections. In
this regard, there is a need for a systematic study of the
seasonal activity of ectoparasites, which would allow
timely prediction of epizootic outbreaks and the devel-
opment of effective preventive measures.

Research by K.T. Sultankulova et al. (2022) ana-
lysed the species of ticks that parasitise cattle, sheep,
and horses in various regions of Kazakhstan. The re-
searchers established the prevalence of Dermacentor
marginatus, Hyalomma anatolicum, and Hyalomma
scupense, and also identified the presence of pathogens
of slaughter and leather animals. Despite the revealed
high degree of infection of ticks with vector-borne
pathogens, the study did not analyse the seasonal dy-
namics of parasitisation, which limits the possibility of
predicting peak periods of invasion.

Similar aspects of ectoparasite infestation in an arid
climate were considered in studies conducted in Paki-
stan. The study by S. Shahid et al. (2022), conducted
in Quetta district, analysed the infection of sheep and
goats with ixodid ticks. The total invasion was 12.26%,
with species Hyalomma, Rhipicephalus, and Ixodae
dominating. The greatest activity of ticks was observed
in summer, especially in females and animals aged 1-2
years. N. Hussain et al. (2023) covered a wider range
of animals in various agroecological areas of Pakistan,
including cattle, camels, horses, and dogs. 11 species
of ticks were identified, and the infection rate reached
14.3%. The dominant tick genera varied depending on
the host species. Both studies emphasised the seasonal
activity of ectoparasites and the importance of climatic
factors, but the study by N. Hussain et al. had a wider
interspecific and spatial coverage. Despite similar cli-
matic conditions, such comprehensive data on the dis-
tribution and seasonal phenology of ectoparasites on
farm animals in Karakalpakstan remain limited.

Y. Li et al. (2020) conducted a comprehensive as-
sessment of the prevalence of ticks and their pathogens
in domestic animals in the Xinjiang Uygur Autonomous
Region of China. The researchers identified 5,822 ticks
collected from cattle, sheep, goats, camels, and horses,
and identified 12 species primarily from the genera
Dermacentor, Hyalomma, and Rhipicephalus. Using mo-
lecular methods, pathogens Rickettsia raoultii, Brucel-
la spp., Anaplasma ovis, Babesia caballi, Theileria equi,

and Theileria ovis were detected, with tick infection
reaching 36.8%. The data obtained emphasise the im-
portance of monitoring ectoparasites as vectors of vec-
tor-borne diseases and demonstrate significant species
and pathogenic diversity comparable to the risks in re-
gions with an arid climate, such as Karakalpakstan.
The study by K. Altay et al. (2024) was aimed at the
molecular identification of tick-borne pathogens in graz-
ing horses in Kyrgyzstan. Of the 311 animals examined,
7.4% were infected with Theileria equi, with a predom-
inance of genotypes A and E. No other pathogens have
been identified. The study highlighted the importance of
species-specific monitoring of tick-borne pathogens for
the control of parasitic diseases in horses in Central Asia.
Thus, given the lack of comprehensive data on the
species composition, distribution, and seasonal dy-
namics of ectoparasites in Karakalpakstan, the need
for investigating the distribution and seasonal phenol-
ogy of ectoparasites in cattle and sheep farms in this
region was emphasised. The purpose of this study was
to identify the main types of ectoparasites, assess their
seasonal activity, and analyse the influence of climatic
factors on the dynamics of infestation of farm animals.

Materials and Methods

The study was conducted on the territory of the Nukus
and Karauzak districts of the Republic of Karakalpakstan,
characterised by an arid climate with dry, hot summers
(the average temperature in July reaches +38°C) and
cool winters (down to -5°C), low air humidity, and a pre-
dominance of semi-desert and desert vegetation. Coor-
dinates of the studied areas: Nukus district — 42.4532°N,
59.6022°E; Karauzak district — 41.7300°N, 60.7500°E.

Field surveys and material collection were conduct-
ed from March to November 2023, covering the spring,
summer, and autumn seasons. The objects of the study
were cattle (mainly Kazakh white-headed cows and lo-
cal breeds) and small cattle (sheep and goats) kept in
farms (Dami-ata, Nur Tilek Karauzek) and private farms
in the Kuibak and Samanbai mahallas. In total, more
than 1,200 cattle and over 2,400 sheep and goats were
examined. The animals varied in age (from 6 months to
6 years) and sex. All examinations were conducted with
the consent of the animal owners.

Ectoparasites were collected manually and by
combing using sterile tweezers and brushes. Each an-
imal was visually examined for ectoparasites, with an
emphasis on the areas of the head, neck, withers, un-
derbelly, groin, and tail base (Catalano, 2024). The
examinations were carried out twice a month in the
morning, when the parasites were most active. The col-
lection was carried out by veterinary specialists who
had been trained and had experience in parasitological
examinations. Special attention was paid to the pres-
ence of ticks and chewing lice in different phases of de-
velopment (larvae, nymphs, imagos).
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Each collected sample was placed in an individual
tube with 70% ethanol. The test tubes were provided
with a waterproof label indicating the sample code, the
number of the farm, the date and place of collection, the
type and age of the animal, and the affected body part. All
data was recorded in the accounting log, eliminating the
possibility of cross-contamination and losses. The sam-
ples were stored at a temperature of +4°C in the labora-
tory of Arachnoentomology and Acarology of the Nukus
Branch of the Samarkand State University of Veteri-
nary Medicine, Animal Husbandry, and Biotechnology.

The identification of the collected ectoparasites
was carried out using classical determinants: “Atlas of
Ixodid Ticks” (Ganiev & Aliverdiev, 1968), and other
specialised manuals (Tsapko, 2020). Specific diag-
nostics was performed under an MBS-10 binocular
microscope (LOMO- Leningrad Optical and Mechan-
ical Association, USSR) and a Carl Zeiss microscope
(Germany) with magnification up to 400x. Identifica-
tion was carried out to the level of genus and species,
considering morphological features at various stages
of development.

To analyse the seasonal dynamics of infestation,
a quantitative assessment was used: the number of par-
asites per animal, their stage of development, and fre-
quency of occurrence. Observations were carried out
monthly to identify peaks in ectoparasite activity. Gen-
erally accepted indicators were used to assess infection:
the degree of invasion (percentage of infected animals),
the intensity of invasion (average number of parasites
per infected animal). The data was processed using
descriptive statistics with the calculation of averages,
ranges, and standard deviations (Nikanorova, 2020).

All procedures were carried out in accordance
with the ethical standards for the treatment of animals
in force in the Republic of Uzbekistan, and in compli-
ance with sanitary and hygienic requirements for the
collection, transportation, and storage of parasitolog-
ical material. The animals were not harmed, and the
collection of material was carried out with minimal
stress to the body.

Results and Discussion

Seasonal activation and movement of ectoparasites
in the natural conditions of the Nukus and Karauzak
districts began in the second ten days of April, which
coincided with a steady increase in the average dai-
ly air temperature. As part of field studies conducted
on farms and in private farms in these areas (includ-
ing the Dami-ata farm, Samanbai mahalla, Nur Tilek
Karauzek farm, and Kuibak mahalla), the species com-
position of ectoparasites infecting cattle and sheep
was determined.

Representatives of ixodid ticks of the genera Hy-
alomma (H. anatolicum, H. plumbeum, H. detritum,
H. scupense), Rhipicephalus (Rh. bursa, Rh. turanicus),
Haemaphysalis (H. sulcata, H. punctata), Dermacentor

marginatus, and Ixodes ricinus had the greatest epi-
zootological significance. These species were active
throughout the growing season, with peak numbers
during the warmer months. Ticks of the genera Hy-
alomma and Rhipicephalus dominated among them,
which indicates their high adaptability to the climatic
conditions of the region.

Additionally, ectoparasites of the genus Bovicola,
B. ovis in sheep (Fig. 1a) and B. bovis in cattle (Fig. 1b),
were recorded in all surveyed farms. Unlike ixodid
ticks, these parasites demonstrated year-round activi-
ty, which is due to the conditions of animal husbandry,
especially in winter, when a warm and enclosed indoor
environment promotes their reproduction. The pres-
ence of these species in all seasons indicates stable
invasions that require systemic control as part of the
prevention of pediculosis.

Figure 1. Larval and imago forms of Bovicola ovis (a) and
Bovicola bovis (b)
Source: photo by the authors

Figure 1 shows the stages of development of two
species of chewing lice typical of farm animals in Kar-
akalpakstan. Bovicola ovis, which parasitises sheep, and
Bovicola bovis, which infects cattle, are permanent in-
habitants of the skin and hair of animals. Their year-
round presence confirms the stable circulation of these
parasites in the livestock farms of the region. Especially
high numbers are recorded in the autumn-winter peri-
od, which is associated with a denser crowding of ani-
mals and favourable indoor temperatures.

Bovicola ovis is an obligate ectoparasite of sheep,
a representative of the chewing lice group, feeding on
the surface layers of the skin and epidermal scales.

o
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According to the study by A. Eshetu et al. (2017), con-
ducted in the Vogera region (Northern Gondera zone,
Ethiopia), B. ovis infection was recorded in 12.07% of
the examined animals. It was found that the degree of
infection significantly varied depending on the sex and
physical condition of the sheep: in animals with an un-
satisfactory (52.9%) and average (38.2%) body index,
infection was significantly higher than in sheep with a
good physique (25%). It was also noted that rams were
more likely to be infected with B. ovis compared to ewes
(46.5% versus 33%). Despite the fact that age did not
have a statistically significant effect on infection with
this type of parasite, B. ovis was often detected in mixed
infestations together with Melophagus ovinus.
Pediculosis in cattle caused by lice of the genus
Bovicola bovis is a serious veterinary problem affect-
ing the health and productivity of animals. The study
by F. McKiernan et al. (2021) revealed a high level of

lice infestation in beef cattle herds in Ireland, with re-
sistance to deltamethrin, one of the widely used pyre-
throid insecticides, being reported for the first time.
The researchers noted that such resistance reduces the
effectiveness of traditional control measures, exacer-
bating stress and skin damage in animals, which neg-
atively affects productivity and well-being. These data
confirm the importance of monitoring resistance and
finding new methods to control ectoparasites, which is
especially important in the conditions of cattle grazing
similar to the region under study. The results obtained
complement the knowledge about the biology and epi-
demiology of Bovicola bovis, which must be considered
when developing strategies for the prevention and
treatment of pediculosis in different climatic zones.
Summary data on the species composition, distribu-
tion, and seasonal activity of ectoparasites are present-
ed in Table 1.

Table 1. Ectoparasite species found in the territory of the Nukus and Karauzak districts of the Republic of Karakalpakstan

No. Types of ectoparasites Infected animal species Seasons
1 Hyalomma anatolicum
bovine cattle in the warmer months in winter
2. Hyalomma detritum
3. Hyalomma plumbeum bovine cattle in the warmer months nymph
4. Hyalomma.scupense bovine cattle in the warmer months
5. Dermacentor marginatus bovine cattle in the warmer months
6. Rhipicephalus bursa
bovine cattle in all seasons, larva and nymph in winter
7 Rhipicephalus turanicus
8. Haemaphysalis sulcata bovine cattle in the warmer months
9. Haemaphysalis punctata bovine cattle in the warmer months
10. Hyalomma anatolicum sheep in the warmer months
1. Bovicola ovis sheep in all seasons
12. Bovicola bovis bovine cattle in all seasons

Source: compiled by the authors

Based on the data presented in Table 1, it can be con-
cluded about the pronounced seasonal activity of most
ectoparasite species found in the Nukus and Karauzak
districts of Karakalpakstan. The predominance of ixodid
mites of the genus Rhipicephalus (Fig. 2) and Hyalomma
(Fig. 3) in the warm season indicates a high dependence
of these species on climatic factors, in particular, temper-
ature and humidity, which create favourable conditions
for their active development, mating, and attacking their
hosts. Ectoparasites were detected in cattle individually,
inlate March and early April. And in June and July, the pro-
cess of their reproduction accelerated. Special attention
should be paid to the species Rhipicephalus bursa, which,
unlike most other species, remains active in all seasons,
including winter, which indicates its high adaptability to

the extreme conditions of the region and the presence of
stable larval and nymph stages. The constant presence in
the populations of Bovicola ovis (Fig. 1a) and Bovicola bo-
vis (Fig. 1b), recorded in sheep and bovine cattle, respec-
tively, throughout the year is explained by the conditions
of animal husbandry - crowding, poor ventilation, and
the presence of wool, which promotes the reproduction
and shelter of these parasites. Such year-round circula-
tion leads to chronic skin lesions, decreased productivity
and overall stability of animals, and increases the risk
of secondary bacterial infections. Thus, the established
structure and seasonal dynamics of infection indicate
the need for timely and differentiated antiparasitic treat-
ment of animals, considering the species-specific fea-
tures of ectoparasites.

@
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Figure 2. Dorsal and abdominal mite species of the genus Rhipicephalus

Source: photo by the authors

Figure 3. Morphological features of ixodid mites of the
genus Hyalomma identified in farm animals
Source: materials from free online sources

The morphological features of ixodid mites, shown
in Figures 2 and 3, allow for a more detailed under-
standing of the adaptation mechanisms of these spe-
cies to a parasitic lifestyle. The visible differences in the
structure of the shield, chelicerae, and legs reflect the
specifics of the mites’ fixation on the host’s body and
penetration into the skin. The presence of dense chitin-
ous integument in representatives of the genus Hyalom-
ma and a pronounced oral apparatus in Rhipicephalus
indicates a high degree of adaptability to blood-sucking
in the conditions of pastoral cattle breeding typical for
the region. Such morphological features contribute to
long-term attachment to the host, which increases the
likelihood of transmission of vector-borne diseases.
The visual representation of the parasite structure sup-
ports the results of field observations and highlights
the need to take biological characteristics into consid-
eration when developing regional schemes for the pre-
vention and control of ectoparasites.

As a result of the analysis of the seasonal dynamics
of ectoparasite infection in sheep and goats in the farms
of the population of the Kuibak mahallas of Karauzak
district and Samanbai of Nukus district, it was found
that the level of infection of sheep in winter is at an av-
erage seasonal level, peaking in spring and summer, and
decreasing to minimum values in the autumn months.

These data reflect the pronounced seasonal activity of
ectoparasites, which is determined both by the climatic
conditions of the region and by the biological charac-
teristics of the parasitic species. The greatest intensity
of infection is observed in the warm season, which co-
incides with peak numbers of ticks and other parasites,
while in the cold season their activity decreases signif-
icantly, with the exception of some species adapted to
winter conditions. The obtained results emphasise the
need for comprehensive monitoring and application of
differentiated measures for the prevention of parasitic
diseases in farms of Karakalpakstan.

The data obtained on the seasonal phenology of
ectoparasites of cattle and sheep in the districts of Kar-
akalpakstan are consistent with the results presented in
the study by S.I. Mavlanov et al. (2025), who also studied
the seasonal activity and infection rate of animals with
ticks. Both studies confirmed that tick activity peaks in
the summer months, with Hyalomma and Rhipicepha-
lus being the dominant genera. If the study by S.I. Mav-
lanov et al. reported an invasion rate of 70-80% in cattle
and 80-82% in small cattle, whereas the present study
found a slightly lower infection rate in a number of age
groups, which may be conditioned by differences in an-
imal treatment methods, microclimatic conditions, or
the level of veterinary control on individual farms.

K.C. Kim (1985) emphasised the importance of
adaptive mechanisms that ensure the stable coexist-
ence of parasites and hosts, and the development of
specific biological bonds. Special attention was paid
to obligate parasites, including ixodid mites and lice,
which allowed for a deeper understanding of their role
in epizootic processes. These provisions correlate well
with the results of this study of ectoparasites in Kar-
akalpakstan, where the adaptation of ticks of the gen-
era Hyalomma and Rhipicephalus to local climatic con-
ditions and host biology was revealed. The concepts of
coevolution presented in the book have confirmed the
need to consider the evolutionary and ecological char-
acteristics of parasites when developing effective con-
trol and prevention measures, which is especially im-
portant for arid regions with intensive pasture farming.
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Ixodid mites (Ixodidae) are among the most epi-
demiologically significant ectoparasites affecting farm
animals in various regions. L. Fedonyuk et al. (2023)
showed that pronounced seasonal ixodid activity is ob-
served in Western Ukraine, with peaks in May-June and
August-September, which is directly related to temper-
ature, humidity, and host density. The researchers also
emphasised the role of climate change in prolonging
the period of tick activity and increasing epizootic dan-
ger. These data confirm the need for similar regional
studies in other climatic zones, including arid regions
of Uzbekistan, where the epidemiological risk persists
in conditions of high temperatures and grazing animals.

A. Kamalova (2023) presented an important contri-
bution to the study of bovine ixodidosis under experi-
mental modelling conditions. The researcher noted that
with the increase in the number of imported livestock
and the expansion of livestock farms in Uzbekistan, the
risk of the spread of ixodid ticks increases, especially in
household farms and new ecotopes. In an experiment
conducted on 10 cows, it was shown that infection with
ixodidosis leads to a decrease in milk yields by an aver-
age of 300 g, which highlights the economiclosses asso-
ciated with the parasitic load. The study highlighted not
only the productive, but also the clinical consequences
of infection (itching, anxiety, decreased general condi-
tion), thereby confirming the need for preventive mon-
itoring and the development of new means to combat
ixodidosis in agricultural regions.

N. Choubdar et al. (2021) conducted a comprehen-
sive assessment of the microbiota of the Hyalomma
anatolicum mite using a new generation of culture and
sequencing. A high species diversity of bacteria was re-
vealed, differing in stages of development, sex, and or-
gans of ticks. Bacillus subtilis dominated at all stages,
which indicates possible transovarial transmission, and
its presence on both ticks and livestock skin indicates a
cutaneous origin. The NGS (Next Generation Sequenc-
ing) method showed the predominance of Francisella
spp. and possible inhibition of Rickettsia, which is im-
portant for assessing the vector role of the tick.

The study by P. Biglari et al. (2018), conducted in
the central part of Iran, found that Hyalomma anatoli-
cum is the dominant tick species (38.83%) in cattle,
sheep, and goats. The total infection rate of the animals
was 18.53%, and the species composition included six
species of ixodid ticks. These results are comparable
to the data obtained in Karakalpakstan (2023-2024)
in this study, where the predominance of H. anatoli-
cum was also noted, but a greater species diversity (12
species) was revealed and a clear seasonal trend was
traced. Thus, both studies confirmed the importance of
H. anatolicum as a key ectoparasite, but the research in
Karakalpakstan provides a more comprehensive pic-
ture of ecological and epizootic features.

A review by B. Kumar et al. (2020) examined the
epidemiological significance of ticks of the genus

Hyalomma as vectors of Theileria annulata in animals
and Crimean Congo haemorrhagic fever virus in hu-
mans, and other pathogens, including Babesia, Rickett-
sia, and various viruses. The researchers noted difficul-
ties in controlling populations of these ticks due to their
multi-host nature and pointed to the limited effective-
ness of conventional acaricides. The study analysed al-
ternative control methods, including the development
of Hyalomma vaccines by analogy with anti-Rhipicepha-
lus microplus vaccines, and the use of plant-based acari-
cides and other environmentally sustainable approach-
es. The review highlighted the need to move towards
comprehensive management strategies to reduce the
spread of ticks and their transmitted infections.

During the three-year study by L.P. Phipps et
al. (2022), conducted in Southern England, the potential
for disease transmission by ticks of the species Haema-
physalis punctata, whose numbers and range are increas-
ing in Northern Europe, was investigated. 302 individu-
als collected at eight different locations were analysed by
polymerase chain reaction (PCR). The samples revealed
two types of Babesia associated with diseases in farm an-
imals (Babesia major and Babesia motasi), and the caus-
ative agent of borreliosis in humans, Borrelia miyamotoi.
The highest concentration of infected ticks was recorded
in Sussex County. The data obtained indicate the poten-
tial threat of the expanding H. punctata population to the
health of humans and farm animals in the region.

M.S. Sajid et al. (2009) evaluated the efficacy of iver-
mectin and cypermethrin against the mite Hyalomma
anatolicum both in vitro and in vivo. Both drugs showed
high efficacy in the laboratory, while cypermethrin com-
pletely destroyed ticks even at the highest concentra-
tions, and ivermectin significantly reduced survival. In
the field, cypermethrin ensured the complete destruc-
tion of ticks for 20 days after treatment, while ivermectin
only ensured destruction for 15 days. However, incorrect
use of acaricides and excessive use of ivermectin, identi-
fied among farmers, could reduce the effectiveness of the
drug in practice. Comparing these data with the results of
this study, which revealed the high activity of Hyalomma
ticks and their significant impact on the health and pro-
ductivity of cattle in Karakalpakstan, the need to intro-
duce more effective and sustainable ectoparasite control
strategies becomes obvious. The findings of M.S. Sajid et
al. confirmed that chemicals, especially cypermethrin,
can be effective, but their rational use and proper organ-
isation of animal treatment are key to long-term success.

Summarising, the integration of data on the season-
al activity of ticks, the microbiological characteristics of
their populations and the effectiveness of acaricides
emphasises the importance of an integrated approach
to combating ectoparasites. The introduction of sys-
tematic monitoring, the rational use of acaricides and
alternative control methods will reduce the burden of
ticks and related diseases, increase livestock productiv-
ity, and improve the epizootic situation in the region.
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Conclusions

The conducted research established that in the con-
ditions of the Republic of Karakalpakstan, farm ani-
mals, in particular bovine cattle and sheep, are under
constant threat of infection with a wide range of ecto-
parasites. Parasitisation of 12 species was recorded,
including representatives of the genera Hyalomma,
Rhipicephalus, Haemaphysalis, Dermacentor, Ixodes,
and lice of the genus Bovicola, which indicates a high
species diversity and adaptability of ectoparasites to
local climatic and zootechnical conditions. These data
confirm the importance of regular monitoring of ecto-
parasite populations on livestock farms and the need
for timely preventive measures.

The analysis of seasonal phenology showed that the
activation of ticks begins in the second decade of April,
reaches a peak in June-July, and then gradually decreas-
es. This distribution is related to the temperature and hu-
midity conditions of the region, which favour the repro-
duction and distribution of arthropods during the warm
season. Unlike ticks, the insects that cause entomoses, es-
pecially Bovicola bovis and B. ovis, were most common in
the winter and spring period, which may be conditioned

by a decrease in the immune status of animals during
the cold season, increased crowding of livestock indoors,
and less active control of parasites during this period.

The results obtained confirm that the tasks set -
determining the species composition of ectoparasites,
studying the seasonal dynamics of their activity and
identifying periods of greatest danger - have been suc-
cessfully solved. In the future, in-depth studies of the
biology and resistance of the discovered species to
chemical agents are required, and an assessment of the
effectiveness of alternative control methods, including
biological and phytotherapeutic approaches, consider-
ing the specifics of the region and the characteristics of
farm animals.
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AnHOoTanusa. 2023-2024-xbuigapbl KapakannmakcrtanabsiH Hykyc kaHa Kapaysak pailoHzopyHAa y¥ »KaHa
KOMJIOP/10 Ke3/lelIKeH SKTOIapa3uTTePAUH CE30HAYK aKTUBAYYIYTY U3UIIeHU. U3UII86HYH aKTyaIAyyayTy —
alMaKTBhIH KyprakdblJl KJUMaTbl 3KTONAPA3UTTEPJUH CaKTaJblll, KEHUPU TapaJbllIblH IIapTTal, alblI
yap6a MasZlapblHbIH NPOAYKTUBJYYJYIYHe Tepc TaaCUPUH THUHIH3epUHEH Y/aM 3MHM300TOJIOTHUSJIbIK
MOHMUTOPHUHIJUH 3apbUIbIIbIHA 6alaHbIITYy 60sy. U3unieeHyH MakcaTbl — TYHAYK-6aThil ©36eKcTaH
apThIH/A 3KTONAPa3sUTTEPAUH TYPAYK KypaMblH, TapaJibIUIbIH >KaHa Ce30HJAYyK PEeHOJIOTHUAChIH aHbIKTOO.
MeToZ010TUANBIK HEru3 - TaJjlaa IIapThiHJAA NMAapasUTTUK MYYHTYI OYTTyyJapJblH YOTYJATYJayH, ajJapbl
KJIACCUKAJBIK MOP)OJIOTUANBIK UAEHTUPUKALUAIO00 bIKMaJapbl MEHEH aHBIKTOO 60Jiay. XannbicbiHaH 3648
6am Mas depMepAUK KaHA Keke dapbasapfa usuajeere TapTolijbl. M3unneene Ixodidae, Hippoboscidae
»kaHa Trichodectidae TykyMmyHzarel 12 Typ 3KTomapasuTTep aHbIKTaJJbl. 2023-KbIJIKbl 6alK00JI0PJ0
TOMOHKY KeHesiep KaTTanzabl: Hyalomma anatolicum, H. plumbeum, H. detritum, H. scupense; Rhipicephalus
bursa, Rh. turanicus; Haemaphysalis sulcata, H. punctata; Dermacentor marginatus; Ixodes ricinus, olIOHA0H
ase mepcreensep - Bovicola ovis xxana B. bovis. UkcoJ; KeHeJIepUHUH 3H >KOTOPKY aKTHUBJAYYJIYTY >Ka3/blH
OPTOCYHAH >XKalJblH asfArblHA 4YelHH, e3reue HIOHb-UIOJb aljapblHAa 6Gaiikanajbl. Bovicola ovis xbia1 6010
aKTHUB/AYY 60J/1y1N, HETM3UHEH KOWJOPAOH TabbLI/bl, ajl 3MU B. bovis ke6yH4Ye yisopao ke3jeiTu. Ce30HAYyK
JUHAaMHKa MapasuTTEPAUH KJIMMATTBhIK GAaKTOPJIOPro GalJIaHBIITYy JIOKaJAblK MUTPALUsSCBIH KOPCOTTY.
OmoH/10M 3/1€e UHBA3WSAHBIH HHTEHCUBAYY/YTY MaJ/iblH ThITbI3/IbITbIHA, Capalap/iblH CAHUTAP/bIK abasbIHa
’KaHa >KalbITTapra 6GOJIrOH aHTPONOreHJUK >KYKTOMIe 6ailJIaHBIIITYy 3KeHW aHbIKTaAAbl. W3uaieeHyH
KBIMBIHTBIKTApbl Kapaka/makcTaH/JbIH TaJjlaa >KaHa »KapbIM-4eJl KaWbIT alMaKTapblHJA TPaHCMHUCCHUBAUK
00pyJapAbIH aJJblH a/lyy >KaHa MaJiblH TYpPYKTYYJyT'yH >KOTOpYJaTyy MaKCaTbhlHJA CE30HAYK AapblIoo
cXeMaJlapblH MLITEN YbIT'yy/ia PaKTUKaJIbIK MaaHUTe 33

Herusru cesaop: man yap6a; kol 4ap6a; MKCoZ, KeHecH; mepcTees; Bovicola; 300bunyy KypT-KyMypcKaaap
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AHHOTAanusA. B 2023-2024 rogax B Hykycckom u Kapaysakckom paiioHax Pecny6siuku KapakanmakcTaH
ObLJI0 POBEJIEHO HCCJe/JOBaHUE CE30HHOW aKTHUBHOCTH 3KTONAPa3WUTOB, Mapa3UTHUPYIOIIUX HAa KPYIMHOM
poraToM CKOTe M OBIAX. AKTYaJbHOCTb pabOTbl 06yCJI0BJ€HA HEOOXOAUMOCTbIO 3MHU300THYECKOrO
MOHUTOPHHIA B YCJOBHSX apUJHOrO KJMUMaTa, CHOCOOCTBYIOIIEr0 COXPAaHEHHUI0O U PACIpPOCTPaHEHHIO
3KTONMapasuTapHbIX GOpPM, BAHUSIOIIUX HA MPOAYKTHUBHOCTbH CEJIbCKOXO3SWCTBEHHBIX XHUBOTHBIX. llesbio
HCCeJOBaHUSl SIBJSAJOCH OINpeJie/lIeHHe BHJOBOIO COCTaBa 3KTONAPA3WTOB, HUX PaCHpPOCTPAaHEHHOCTH
U Ce30HHOW ¢eHOoJIOrMM B YCJIOBHUSX CeBepo-3alla/lHOTO peruoHa YsbekucrtaHa. MeTojoJiornyeckas
OCHOBA BKJIOYasa M0JeBOW COOpP MapasuTHUPYIOLUIUX YJIEHUCTOHOTHUX C Mocjaefylolied Mopdosoruieckon
naeHTUOUKALMEH M0 OOIUIeNPUHATHIM omnpefenuTtensaiM. O0bEM BBIGOPKH coCTaBUJI 3648 KUBOTHBIX,
06cyieJOBaHHBIX B pepMepCKUX U YaCTHBIX X03SMCTBAaX. YCTAHOBJIEHO Hajuuue 12 BU/IOB 3KTOMApa3uTOB,
NpeuMyleCTBEHHO U3 ceMelcTB [xodidae, Hippoboscidae u Trichodectidae, napa3uTUPYIOIUX Ha KPYIHOM
poraToM ckKoTe W oBLax. B pesysnbraTe MoHHUTOpUHra B 2023 I. 6bIIM BBISBJEHBI BU/bI KJelleld poJiOB
Hyalomma (H. anatolicum, H. plumbeum, H. detritum, H. scupense), Rhipicephalus (Rh. bursa, Rh. turanicus),
Haemaphysalis (H. sulcata, H. punctata), Dermacentor marginatus, Ixodes ricinus, a Tak»ke BOJIOCO€/J0B POJIOB
Bovicola (B. ovis, B. bovis). Hau6oJibIast YMCJI€HHOCTb UKCO/JOBBIX KJellell perucTprupoBaach ¢ cepesjuHbl
BECHBI /|0 KOHIIA JIeTa, 0CO6EHHO B HIOHe-UI0JIe, C MOCTENEeHHbIM CHHXKeHUEM oceHblo. Bup Bovicola ovis
JIleMOHCTPUPOBAJ KpPYIJIOTOAWYHYI0 aKTUBHOCTb, NMPEUMYIEeCTBEHHO y OBel], Torja Kak B. bovis daiie
BCTpedaJicsl y KPyHNHOro poratoro ckota. CesoHHas JUHaMHKa yKa3blBaja Ha 3HJEMHUYHYI MUTpaIHIo
MapasvuTOB, 3aBUCALLYI0 OT MOBBILIEHHWA TeMIepaTypbl U MUKPOKJMMaTHYeCKUX ycaoBui. Kpome Toro,
yCTaHOBJIeHAa B3aMMOCBA3b HHTEHCHUBHOCTU MHBA3HWHU C IIJIOTHOCTBIO IOT0JIOBbA, CAHUTAPHBIM COCTOAHUEM
MOMeIlleHUH U CTeNeHbI aHTPONOTeHHON HAarpysKW Ha NAacTOUILIHbIE 3KOTOMNbI. [loslydeHHble pe3yabTaThl
MMEKT NPaKTHYECKYI 3HAYUMOCTh [IJI Pa3pabOTKU CE30HHBIX CXeM NPOTHBONApPA3UTAPHBIX 06pabOTOK,
IMOBBIIIEHUA yCTOI‘/JI‘-II/IBOCTI/I IOoroJioBbd U l'[pO(l)I/IJIaKTI/IKI/I TPAHCMHUCCUBHBIX 3a60JIeBaHUH B 30HE CTEIHbIX U
MOJIYNYCTBIHHBIX NacT6uIn Kapakannakcrana

R/iloueBbie CJI0BAa: CKOTOBOJICTBO; OBI[€BOJCTBO; HKCOJIOBBIM KJell; Iiepcreef; bovicola; 300duabHOE
HacekoMoe
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Abstract. The authors studied the productivity of Kuibyshev sheep in the Saratov region during intrabreed
breeding to identify promising intrabreed types of animals with improved productive qualities. The purpose of
the research was to study and substantiate the methods of improving Kuibyshev sheep usingintrabreed selection
in the Saratov region of the Volga region. The studies were conducted taking into account generally accepted
methods. When mating Kuibyshev sheep, animals deviating to a certain intrabreed type were conditionally
selected - ewes were of the meat and wool type, rams belonged to the meat type. The offspring obtained after
mating were selected into groups: I - meat and wool intrabreed productive type; Il - meat. When evaluating the
productivity, an advantage of meat and wool type young animals over meat ones was revealed. The live weight
of the meat-type ewe lambs was 5.0% higher than that of the meat-and-wool type peers, while the meat-and-
wool type offspring exceeded their meat peers in dirty wool yield by 2.50% (P 20.99). The meat-and-wool type
young animals exceeded the meat individuals in pure fiber yield by 4.08%, and in pure wool yield - by 10.47%
(P =0.999). The wool fiber of the ewe lambs of both intra-breed productive types corresponded to quality
50 (29.1-31.0 um). Thus, the best uniformity of wool fineness was characterised by the meat-and-wool type
offspring, in comparison with the meat type analogues. The natural wool length of the meat-and-wool type
ewe lambs was 1.29 cm higher, in comparison with their meat peers (P 20.999). The young animals of the meat
productive type had rarer wool, lower fleece density, which contained 1.85% more mechanical impurities, and
less sweat. Thus, mating of ewes of the meat-wool intrabreed type with meat producers can be considered
an improving selection method not only for live weight, but also for wool parameters necessary for further
selection work with Kuibyshev sheep of the Saratov region of the Volga region

Keywords: ewes; intrabreed breeding; live weight; wool clip; wool yield

Introduction

The Kuibyshev sheep breed remains one of the few
semi-fine-wool breeds in the Volga region that has re-
tained its breeding value and prospects for further
breeding. On farms specialising in breeding this breed,
in particular at the “Shirokoye” closed joint-stock com-
pany (CJSC) in the Saratov district of the Saratov region,
two productive intra-breed types have been clear-
ly identified as a result of long-term selection work:
“meat-wool” and “meat”. These types differ in the level
of expression of economically useful traits and require
comprehensive morphological, productive and genet-
ic characterisation. The need for a detailed scientific

justification of the differences between intraspecific
types, an assessment of their breeding and economic
value, and an analysis of their adaptability to the re-
quirements of modern animal husbandry makes this
study highly relevant.

According to Yu.A. Kolosov & V.V. Aboneev (2024),
the Kuibyshev breed was developed in 1936-1948 in
the Samara region under the leadership of A.V. Vasilyev
by crossing local Cherkasy sheep with English Romney
Marsh rams imported from England. The descendants
inherited a strong constitution, large size, high wool
yield, and adaptability to breeding conditions from
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the Cherkasy sheep, but had some disadvantages, such
as uneven wool and insufficient meat conformation.
The sheep were able to adapt to the conditions of the
Volga steppes and tolerate heat and cold. Researchers
LLE. Grekova & A.N. Rudak (2023) concluded that in or-
der to obtain high-quality sheep products, semi-fine-
wool breeds must meet modern requirements and be
resistant to the conditions of breeding in sheep farms.

According to researcher E.I. Anisimova (2020), in-
tra-breed breeding is an important resource for effec-
tive sheep farming, ensuring genetic diversity in flocks
and improving the breed population. Scientists N.I. Efi-
mova & S.N. Shumaenko (2023) concluded in their
work that in the Stavropol Krai, intra-breed breeding
resulted in the development of the Russian meat me-
rino breed for meat and wool production with six in-
tra-breed lines of varying productivity. The authors
proved that such breeding is an important method of
improving sheep, allowing the use of animals with out-
standing productivity, creating a genetic population for
systematic selection and matching of parent pairs to
obtain highly productive individuals. The scientists de-
veloped a scheme for combining parent pairs for sheep
farms. It was found that linear ewes were inferior to
crossbred ewes in terms of washed wool yield, dirty
wool yield, and live weight.

Scientists A.Ch. Gagloev et al. (2021) proved that
the use of intra-breed selection of Prekos sheep - ewes
of different intra-breed types - in purebred breeding
and crossbreeding with rams of semi-fine-wool breeds
(Romney-Marsh, Kuibyshev) improved the biological
value of meat in offspring. According to the results of
studies investigating the effect of different mating op-
tions for ewes and rams on the composition and quality
of lamb meat, it was found that the water content in the
meat of crossbred young animals was lower compared
to purebred individuals. In terms of protein content in
meat, rams from purebred breeding and crossbreeding
prevailed over individuals from wool-meat type ewes.
Thelamb meat of meat-wool ewes was significantly high-
er in essential amino acids than that of wool-meat ewes.

According to O.N. Onishchenko et al. (2022), it was
determined that the use of intra-breed selection in the
Stavropol Krai region contributed to the creation of an
effective intra-breed type of Soviet Merino fine-wool
sheep. The authors noted that three groups of ewes
were selected from the Soviet Merino sheep breed of
the Stavropol population, the main difference between
them being the number of folds on the animal’s body.
The first group belonged to the usual intra-breed type
in terms of skin folds, the second to the medium-front
type, and the third to the full-front type. These ewes
were inseminated with typical rams for each group
of ewes. The scientists noted that at 14 months of
age, ewes of the medium-front type outperformed
their peers of the typical type and full-front type in
terms of exterior indicators (compactness index) by

136.7-140.3% and 140-142.3%. In terms of other indi-
cators, medium-front type animals, compared to young
animals of the usual intra-breed type, in terms of skin
folds and full-front type, surpassed them in terms of
chest index and long-legged index. Sheep of the Soviet
Merino breed of Stavropol, to a greater extent, deviat-
ed towards the medium-front type; Merinos of this in-
tra-breed type are in demand and profitable.

The aim of the research was to study and justify
methods for improving the productive qualities of Kuib-
yshev sheep through the rational use of intra-breed se-
lection in the Saratov region of the Volga zone. In con-
nection with the set goal, the main task was to analyse
the productive qualities of Kuybyshev sheep of the local
population of different intra-breed productive types.

The scientific novelty was that, for the first time in
the Saratov region, the productive parameters of Kuyby-
shev sheep of different intra-breed types were studied.
The live weight, quantitative and qualitative indicators
of wool in intra-breed breeding were assessed, opti-
mal options for the selection and matching of paternal
and maternal forms of different intra-breed types were
substantiated, and reasoned recommendations for the
rational use of such parental pairs for mating semi-fine-
wool sheep in the Volga region were developed.

Materials and Methods

The research was conducted at “Shirokoye” CJSC in
the Saratov District of the Saratov Region from April
2023 to July 2024. Purebred Kuibyshev sheep were
used as the source material for the experiment. Three
rams were selected for insemination of 50 ewes. Af-
ter fertilisation, offspring were obtained from mating
pairs of different intra-breed types, formed into two
experimental groups (n=20 heads in each). Productiv-
ity was assessed in young animals at 14 months of age.
The productive and physiological characteristics of the
sheep were studied using standard methods:

1. The live weight of sheep (ewes) was determined
by weighing during bonitation on special platform
scales: with an accuracy of 0.5 kg according to State
Standard 25955-83 (1984).

2. The physical and technological indicators of wool -
the yield of unwashed wool was determined by weighing
during shearing on special platform scales with an ac-
curacy of 0.1 kg individually; the yield of washed wool
was assessed after washing and removing all impurities
(dust, coarse feed residues, particles of pasture vegeta-
tion seeds, faeces) by weighing using C-200 analytical
scales with an accuracy of 0.1 kg individually.

Primary processing of unwashed (physical) wool
fibre was carried out, including the separation of plant
(straw, leaves, parts of branches and plant stems) and
mineral (sand, clay) impurities, as well as loosening the
wool for better penetration of the washing solution.
Contaminated wool was washed with detergent solu-
tions of surface-active substances at a temperature of
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40-60 °C. Clean (washed) wool was evaluated using a
method based on determining the yield of clean fibre
(the ratio of the mass of washed fibre to the weight
of unwashed wool in percent) using C-200 analytical
scales, TS-53A devices, GPO-2M devices, and AK-2 con-
ditioning apparatus (“Metrotek” and “Ilvmashpribor”,
Ivanovo, Russia). Assessment stages: selection of sam-
ples weighing at least one kilogram; preparation of
wool for soaking in a soda solution for 40 minutes, then
washing and drying. The yield of clean wool was calcu-
lated using the formula:

P=Ux(100+C) /A, (1)

where P - the percentage yield of clean wool; U - the
constant dry weight of the sample; A - the initial weight
of dirty wool; C - the conditioning moisture content
(for homogeneous wool - 17%, for heterogeneous
wool - 15%).

All wool tests were conducted in accordance with
Methodological recommendations for the study of wool
quality (ARRISGB) (1985) in accordance with Meth-
odological recommendations on the procedure and
conditions... (2020) and in accordance with Order of
the Ministry of Agriculture of the Russian Federation
No. 860 (2021). The natural length of wool (accurate
to 0.5 cm) was measured during individual grading
of sheep on a barrel. Wool density was determined
by the counting and weighing method, using a special
fork for taking samples and torsion scales. Wool fine-
ness (in micrometres) was determined on a lanameter
(in qualities) during individual grading of sheep on a
barrel. Wool tensile strength was measured on a DSH-
3M dynamometer using torsion scales. True length and
crimp were determined on a “Metrimpex” type 4-10-12
device (“Automatika” Trading House, Smolensk).

The physical and chemical composition of wool
and the quality of fat were studied in ewes using the
methods of the ARRISGB (All-Russian Research In-
stitute of Sheep and Goat Breeding) (1985): wool fat
(wax) content - by extraction in a Soxhlet apparatus;
sweat content; mechanical impurity content - by the
difference in mass of constantly dry samples before and
after washing; nitrogen content - by the Kjeldahl meth-
od; sulphur content - by the Benedict-Denis method;
melting point of wool grease (wax); iodine number of
wool grease (wax) - by the Ganus method; the colour
of the fat was determined visually in all animals during
individual grading; an expert zootechnical description
of the fleece was carried out in accordance with the
ARRISGB (1985) methodology on wool samples taken
from the main topographical areas of the fleece. For
mating Kuibyshev sheep, animals belonging to a spe-
cific intra-breed productive type were conditionally
selected, with ewes being typical of this breed’s meat-
wool type and rams leaning towards the meat type.
A visual assessment of the level of wool and meat

—G>

productivity was used, which was refined according to
productive indicators: live weight, wool yield and their
ratio (Study book of the Kuibyshev breed...,, 2021).

Ewes had an average live weight of 60-65 kg and an
unwashed wool yield of 5-6 kg. Ram producers had an
average live weight of 120 kg and a physical wool yield
of 9-11 kg. As a result of mating parent pairs, the off-
spring were divided into conditional types: I - meat and
wool; II - meat. The offspring were monitored for pro-
ductive performance from birth to 14 months of age.
All experimental groups of animals were kept under
the same feeding and housing conditions. The sheep
were mainly kept on pasture and in stalls. The animals
were grazed from the beginning of April until mid-No-
vember, and in winters with little snow, until December
(the grazing period lasted about 8 months).

The feeding rations for all age and gender groups of
sheep were based on the nutritional value of the farm’s
feed, according to recommended and detailed feed and
feeding standards (Kalashnikov et al., 2003). In addi-
tion to winter pasture feed, hay, straw, haylage and con-
centrates were used in the daily rations for sheep. Table
salt was regularly used as a mineral supplement, both
in loose form and in the form of a lick.

The diet of pregnant ewes in the first half of preg-
nancy consisted of cereal and mixed grass hay - 1.0 kg;
legume hay - 1.0 kg; spring straw - 0.5 kg; silage -
2.8 kg; barley bran - 0.4 kg; concentrates (barley, oats,
bran, peas) - 0.5 kg; table salt - 15.0 g; beetroot - 1.0 kg;
sulphuric acid copper - 50.0 mg; feed phosphate -
10.0 mg; elemental sulphur - 1.0 g, and for ewes in
the second half of lactation, respectively - 0.8 kg; 1 kg;
0.4 kg; 2.6 kg; 0.2 kg; 0.3 kg; 10.0 g; 0.8 kg; 40.0 mg;
8.0 g; 0.8 g. During the suckling period, the diet of ewes
consisted of the highest quality feed. In the first half of
lactation, they were given: cereal-legume hay - 1.3 kg;
haylage - 3.0 kg; barley bran - 0.6 kg; elemental sul-
phur - 19.0 g, and in the second half of lactation, re-
spectively - 1.1 kg; 3.0 kg; 0.40 kg; 15.0 g.

The diet of young stock (ewes) during weaning
from their mothers at 4 months of age consisted of
alfalfa hay - 0.5 kg; cereal hay - 0.5 kg; barley straw -
0.5 kg; haylage - 0.5 kg; barley bran - 0.4 kg. The rear-
ing of young stock from 8 to 14 months of age took place
during the stall period. In winter, the daily feed ration
consisted of hay (cereal, legume) - 0.8-1.0 kg; haylage -
2.0-2.5 kg and concentrates - 200-300 g. The balanced
feed rations for sheep fully provided them with ade-
quate nutrition. In order to make rational use of natural
feeding grounds and reduce feed transportation costs,
the sheep population was dispersed throughout the
farms in small flocks and kept at so-called “points”.

During the period of scientific research (2022-
2023), this sheep farm was considered favourable in
terms of maximum permissible veterinary and sani-
tary standards. Sheep mortality due to disease ranged
from 3% to 8% on average. The main reasons for the
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insignificant mortality of sheep were non-contagious
diseases, injuries, as well as invasive diseases, pneu-
monia and gastroenteritis at an early age, arising in
connection with gas contamination, excessive crowd-
ing of sheep, dampness, draughts in rooms or hypo-
thermia if weather conditions on the pasture dete-
riorated. Lambs were affected by invasive diseases
primarily on pasture due to the prolonged use of the
same areas. Drinking from stagnant water bodies also
contributed to the infection of sheep with helminths,
so the means of combating infestations was grazing
with a change of pasture areas and sheepfold loca-
tions every 10-12 days. The farm’s sheep sometimes
suffered from pylorobezoar disease - eating wool,
which blocked the stomach - as well as inflammation
of the mucous membrane of the eyes due to a lack of
vitamins in their diet, particularly vitamin D.

At the same time, C]SC “Shirokoye” implemented a
set of preventive measures to prevent the occurrence
of diseases: annual preventive vaccinations of animals;
avoiding contact between sheep and other farms; tak-
ing measures against wolves, which cause great damage
to the farm on the pasture; timely repair of premises,

especially those intended for lambing; annual clean-
ing of sheepfolds and bases from manure; observance
of pasture rotation when grazing sheep; prevention
of cuts during shearing, followed by annual preven-
tive shearing or treatment of each sheep; equipping all
departments and shepherd stations with cattle buri-
al grounds; carrying out preventive work to prevent
diseases such as scabies, vibriosis, epididymitis, and
brucellosis, while avoiding contact between sheep and
animals from other farms, especially those bordering
Kazakhstan. The main scientific data obtained during
the research were processed biometrically (Merkurye-
va, 1977), and standard software for personal comput-
ers, Microsoft Word and Excel, was used for calculations
and graphical techniques in the research process.

Results
When purebred sires and dams were mated, heterosis
resulted in changes in the productive performance of
the offspring: live weight, pure wool yield, wool clip,
and the physical, technological, and physical-chemical
properties of the wool fibre. Productivity was assessed
in young animals at 14 months of age (Table 1).

Table 1. Productivity of ewe lambs of different intrabreed types

Indicator Group / intrabreed type
| -meat-wool Il - meat
Live weight, kg 60.00+£0.10 63.00+0.06
Dirty (physical) wool yield, kg 410+0.08** 4.00+0.07
Pure wool yield, % 56.58+0.38 52.50+0.32
Wool clip, kg 2.32+0.05%** 210+£0.03

Note: ** - differences significant at P>0.99; *** — differences significant at P=0.999

Source: author’s own development

Table 1 shows that in the offspring of group Il (meat
type), compared to group I (meat-wool type), there was
an increase in live weight of 3.0 kg or 5.0%, while the
young animals of group I (meat-wool type) exceeded
their peers of group Il (meat type) in terms of dirty
(physical) wool yield by 0.1 kg or 2.50% (P=0.99). Giv-
en the superiority of young animals of the meat-wool
type over meat-type individuals in terms of clean fibre
yield (by 4.08%), which closely correlated with the in-
tra-breed type (combined meat-wool), their predomi-
nance in terms of pure wool yield over meat counter-
parts was 10.47% (P =20.999). This provided the basis
for assessing that mating meat-wool intra-breed ewes
with meat producers was considered an improving se-
lection technique not only in terms of live weight but
also wool parameters.

The physical and mechanical properties of wool
were assessed in young animals obtained by select-
ing parent pairs - ewes of the meat-wool type x rams
of the meat type. When evaluating the young stock,
it was found that the wool of both intra-breed pro-
ductive types of the Kuibyshev breed corresponded
mainly to 50 quality or 29.1-31.0 microns. At the same

time, in terms of wool uniformity in terms of fineness,
animals of the meat-wool type of group I surpassed
their meat-type counterparts of group II by 3%. In
terms of natural wool length, lambs of the meat-wool
type prevailed over their meat-type peers by 1.29 cm
(P=0.999). In terms of wool crimp, the meat-wool
type offspring were 16.8% superior to the meat type
animals (P=20.999).

It should be noted that for breed and pedigree
evaluation, virtually all physical and technological pa-
rameters are significant and important, as they affect
sheep productivity, wool quality and its suitability for
processing. The wool of the experimental ewes of the
Kuibyshev breed of both intrabred types was strong
and complied with State Standard 30702-2000 (2000).
Wool properties such as fineness, length, density and
crimp were inherited as polymers, i.e. each of them
was determined by a number of genes, which opened
up prospects for the successful selection of animals of
both intraspecific types, even for one of the parame-
ters. Analysis of the physical and chemical properties of
wool and the quality of fat in the offspring, with speci-
fied mating of parent pairs, showed that young animals
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of the meat-productive type had sparse wool, low fleece
density, exceeding their meat-wool peers in the amount

of mechanical impurities by 1.85%, and inferior in the
amount of grease (Table 2).

Table 2. Colour of suint and properties of wool grease of ewe lambs in different intra-breed types

Group/ Grease content, % Wool grease
intra-breed type light cream cream melting point, 2C iodine number, g
| - meat-and-wool 26.40 1.90 42.95+014 16.51£014

Il-meat 23.53 3.92 42.64+0.18 16.71£0.13

Source: author’s own development

In terms of the ratio of grease to sweat, sheep of both
experimental groups (intra-breed types) showed fairly
similar values, corresponding to the optimal level for do-
mestic semi-finewool breeds - 1.03:1.0. It should be not-
ed that the chemical composition of suint and its phys-
ical properties are not constant, depending on changes
in nutrition and the physiological state of the organism.
Considering the management conditions of the experi-
mental ewe lambs of both groups, it was established
that there were no significant differences between the
intrabreed types in the content of sulphur and nitrogen
in the wool: sulphur ranged from 3.36-3.41%, nitrogen
from 14.86-14.90%. The colour of wool grease also influ-
enced the technological properties of the fibre. Accord-
ing to Table 2, in ewe lambs of the meat-wool intrabreed
type the proportion of animals with the desirable light
cream wool grease was 26.40%, whereas among the
meat-type young stock, the proportion of animals with
cream-coloured grease was 3.92%.

The analysis of physico-chemical properties of the
ewe lambs of both groups revealed certain differenc-
es between them, which may have been determined
by hereditary information received from the maternal
and paternal animals in the matings. In both groups,
the melting point of wool grease was sufficient (42.64-
42.95 °C), which provides grounds to consider them
well adapted for breeding under the conditions of Sara-
tov Region. At 14 months of age, all experimental ewe
lambs underwent individual grading, which demon-
strated the breeding class of the animals. The criteria
for grading of breeding and productive qualities includ-
ed live weight, wool quality, and productivity. In the
overall assessment, the ewe lambs of Group I (meat-
wool type) stood out compared with the meat-type
young animals, since the proportion of animals rated as
“elite” and Class I amounted to 88.2% (17 head) and
90.5% (19 head), respectively, of the total numbers in
the groups. The Group [ animals mainly had one draw-
back - insufficient live weight. However, compared with
Group 11, they had denser fleeces combined with excel-
lent wool grease quality.

The number of rejected ewe lambs in both groups
was small, within 2-3 animals. All animals of the exper-
imental groups had correct body conformation, strong
constitution, good live weight, dense closed fleeces,
and wool of appropriate fineness and crimp, charac-
teristic of semi-finewool breeds. The grading results of

—¢>

the experimental ewe lambs of both intrabreed types
showed that all animals possessed good productive
traits, representing high genetic and breeding value for
Kuibyshev semi-finewool sheep.

Discussion

Modern industrial technology has always played a lead-
ing role in the scientific and technical process of sheep
breeding, and specialised semi-fine-wool sheep breeds
have been an integral part of this process. The decisive
factor in increasing efficiency is the improvement of
existing domestic semi-fine breeds, as well as the cre-
ation of new, more productive types and lines based on
interbreeding and intrabreeding. In the sheep breeding
industry, namely in semi-finewool sheep breeding, it is
only possible to obtain high-quality products if highly
productive animals are available. According to A.A. Vel-
matov et al. (2020), providing the country’s population
with high-quality agricultural products is the main and
integral task of the agro-industrial complex. Scientist
A.A. Gerasimov (2022) confirmed that the Kuibyshev
breed of sheep has genetic and productive potential,
which was demonstrated during its breeding and use
in the climatic and feed conditions of the Volga region.

L.I. Kibkalo & A.S. Glushenko (2024) concluded in
their work that in order to solve the agro-industrial
problem, it is necessary to accelerate the development
of livestock breeding, which is one of the promising
strategic directions for increasing the production of
high-quality products. The semi-fine-wool Kuibyshev
sheep breed, bred in the Saratov region and adapted to
the ecological, climatic and feed conditions of the Volga
region, consistently outperformed other local breeds
with the same productive orientation in terms of high
meat and wool productivity. In order to improve the
productive and breeding qualities of the local Kuyby-
shev sheep population in the region, selection was car-
ried out using purebred breeding with strict selection
and selection, avoiding close-kin mating, to obtain ani-
mals of the meat-wool type characteristic of the breed.

According to scientists A.Ch. Gagloev et al. (2023),
Kuybyshev sheep, due to their historical origin, are well
adapted to any climatic and feeding conditions. Thanks
to their mobility and endurance, these animals were able
to make good use of pastures and were capable of making
long journeys over long distances. A distinctive feature
of these animals is their semi-fine, homogeneous wool
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of good quality and, at the same time, high live weight,
early maturity and meat qualities. When entered in the
stud book, the breed was defined as a combined meat-
wool breed. Selection and breeding work with sheep of
this breed made it possible to obtain animals not only
of the meat-wool type, but also of the meat type and,
sometimes, with strict selection, of the wool type.

Many scientists have studied the intraspecific se-
lection of parent pairs to create intraspecific types and
lines in sheep breeding. Thus, Z. Seitmusaeva & A. Ga-
ziev (2023) presented studies of intra-breed homogene-
ous and heterogeneous selection of Karakul sheep of the
Karakalpak sur of the Republic of Karakalpakstan with
the aim of improving their productive qualities. The data
obtained during the studies showed the influence of par-
ent selection types on the uniformity of colouring in the
offspring. In this case, a high yield of lambs with uniform
colouring was noted from the homogeneous (uniform)
selection of animals “steel x steel” (75.0+£5.09%), com-
pared to the heterogeneous selection “candle flame x
steel” (56.2+7.15%). At the same time, it should be noted
that the superiority of homogeneous selection in terms
of this indicator was statistically significant compared to
heterogeneous selection. In addition, with homogeneous
selection, there was a decrease in the yield of lambs with
insufficiently uniform and non-uniform colouring. The
reason for these results was a certain incompatibility of
mated sheep with “candle flame x steel” colouring; this
combination led to a slight decrease in the yield of lambs
with balanced colouring, which had to be taken into ac-
count in the selection work with sheep of the Karakalpak
breed type. Lambs from heterogeneous mating exceeded
their peers from heterogeneous mating in live weight by
1.6-2 kg or 4.64-0.6%, respectively. During the milk peri-
od, lambs from heterogeneous mating developed better
than young animals from heterogeneous mating of par-
ent pairs, and the wool of such animals was of uniform
colour. At the same time, with the use of heterogeneous
selection of parent pairs of Karakul sheep, the wool col-
ouring indicators were 38 and 42%, respectively. The
wool of these animals was not uniform. During the re-
search, it was found that the offspring of different in-
tra-breed selection inherited productive characteristics
from their parents.

According to researchers E.A. Lakota & 0.A. Vo-
rontsova (2023), studies were conducted on intra-breed
selection of Stavropol sheep in the Volga region with the
aim of improving their productive qualities. After mat-
ing parent pairs: strong-type ewes x strong-type rams;
fine-type ewes x strong-type rams; loose-type ewes x
strong-type rams, the productivity of the offspring was
assessed. The assessment of productive parameters
showed that in terms of live weight, the loose x strong
young stock had an advantage over the fine x strong
young stock by 11.93%, and the strong x strong young
stock by 3.58%. In terms of wool yield, strong x strong
sheep prevailed over tender x strong and loose x strong

by 5.04% and 4.34%. In terms of exterior, the offspring
of the loose x strong type outperformed the strong x
strong type and the fine x strong type. In the process, it
was noted that young animals of different intra-breed
types developed well, inheriting exterior and productive
qualities from their parents, but acquiring their individ-
ual characteristics in the phenotypic environment.

L.D. Milchevsky (2021) noted that within the semi-
fine-wooled Tsigai breed, through purebred selection,
a new intrabreed meat-wool type called “Solnechny”
was created in the breeding farm “Solnechny” of Rostov
region. It was developed by crossing local Tsigai sheep
(wool-meat type) with rams of the meat-wool Azov-
type rams from the Rosa Luxemburg breeding farm,
which differs from the Azov type bred at the “Orlovsky”
state breeding farm in the Rostov region the Black Sea
type in Crimea and the Trans-Volga type in the Saratov
Region, in that sheep of the Solnechny type produced
white semi-fine wool and good-quality meat, while also
being highly milk-productive. In Tsigai sheep of this in-
trabreed meat-wool type, the wool is semi-fine, homo-
geneous, strongly crimped, resembling coarse Merino,
but with a relatively low amount of suint and grease.

According to researcher N.A. Rezun (2024), de-
pending on their linear affiliation and the crosses ob-
tained when selecting lines, animals of the fine-wool
Russian meat merino breed had the ability to show un-
equal productivity, so the author recommended using
the maternal line AS-30 and the paternal line MB-50
at the genetic-molecular level. Analysing the scientific
conclusions obtained on intraspecific types in the Kuib-
yshev breed of sheep of the Volga population and com-
paring them with the scientific conclusions of scientist
N.A. Rezun, the author’s opinion was confirmed, and
the need for further in-depth study of the semi-fine-
wool Kuibyshev breed in terms of intra-breed types at
the genetic level was noted.

Thus, the results obtained in the course of the re-
search showed that the economically useful productive
traits of Kuibyshev sheep of different intra-breed types
were influenced by the compatibility of parent pairs. At
the same time, indicators of live weight and wool quali-
ty depending on the selection and pairing of Kuybyshev
sheep of different intra-breed types have not been suffi-
ciently studied, and it was necessary to make full use of
the potential of animals of already tested intraspecific
types in the breed by mating animals of different condi-
tional types, which could result in the manifestation of
conditional heterosis.

Conclusions
Mating sheep of the Kuibyshev meat-wool type with
meat rams resulted in the selection of two intra-breed
types: “meat-wool” and “meat”. An assessment of
the productive qualities of the offspring of different
types showed that meat-type ewes, unlike meat-wool-
type animals, had an advantage in live weight, while
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meat-wool-type ewes prevailed over meat-type off-
spring in terms of dirty (physical) wool yield. When as-
sessing the physical and mechanical properties of wool,
it was noted that meat-wool type animals had wool of
homogeneous thickness compared to meat type coun-
terparts. Meat-wool type lambs had longer wool com-
pared to meat type ewe lambs of the same age.
Analysis of the physical and chemical properties of
the wool revealed that young animals of the meat type
had sparse wool, low fleece density, more mechani-
cal impurities and less grease in the wool, in contrast
to young animals of the meat-wool type. The grease-
to-sweat ratio in sheep of both intra-breed types was
the same and amounted to 1.03:1.0. Ewes of the meat-
wool intra-breed type were characterised by light
cream-coloured grease sweat, while young animals of
the meat type had cream-coloured grease sweat. Indi-

semi-fine-wool breeds. Considering the productive in-
dicators of meat-wool intra-breed ewes compared to
meat ewes, it was possible to testify to the potential
genetic possibilities of such a rational selection of par-
ent pairs during mating, and therefore, recommenda-
tions were made for the targeted use of this approach
to improve the productive qualities of semi-fine-wool
sheep flocks in the Volga region. Thus, the goal set at
the beginning of the research and the task of studying
and analysing the productive qualities of Kuibyshev
sheep of the local population of different intra-breed
productive types were achieved. In order to identify a
desirable and promising intraspecific type in the Kuiby-
shev sheep breed, it is necessary to conduct an in-depth
study of productivity indicators in terms of intraspecif-
ic types at the gene-molecular level.

vidual grading at 14 months of age showed that, based Acknowledgements
on a comprehensive assessment (live weight, wool qual-  None.
ity, productivity), ewes of the meat-wool type, when
compared with meat-type individuals, had an elite and Funding
first-class rating of 88.2% and 90.5%, respectively. None.

All animals were characterised by correct body
parameters, strong constitution, good live weight, Conflict of Interest
and dense closed fleece, which were characteristic of None.
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AHHOTANUsA. ABTOpJIOp MNPOAYKTYY calaTTapbl »KaKIIbIPTaH MaJlZiblH TNePCIeKTUBAYY HHTpPac-AaH/bIK
TypJiepyH aHbIKTOO y4yH CapaToB obJiacTbiHAarel Kyio6bliiieB KOMJIOPYHYH NPOAYKTYYJAYTYH UHTPO-TYKYM/Ja
acbLIJIaHABIPYYHY U3UJJlellKeH. U3uneeHyH MakcaThl — [loBo/mkbeHUH CapaToB 06J1acThIH/A UHTPATYKYM
CeJIEKLIUSIChIH KOJIZJOHYY MeHeH KyHo6blleB KOWJIOPYH KaKUIBIPTYYHYH bIKMaJIapblH U3UJ1/166 KaHa Heru3/ee.
W3unpeesiep »kaanbl KabblI ajJblHraH bIKMaJap/bl 3CKe ajJyy MeHeH >Kypry3yareH. KylobinieB KoWJI0pyH
KYNTALITBIPYYAa Ge/JrUayy HUHTpac-KyM/AyK TUIIKe YeTTereH MaJjiap MapTTyy TaHJaJbII aJblHIaH — KOHJI0p
3T-KYH/AY, KOUKOpJIOp 3T TUOUHe KupreH. JKynTallkaHZaH KUHAWH aJIbIHTaH TeJ/1ep TeMeHKY/eHd TOITOpro
TaH/AaJbIN aJblHraH: | - 3T ’KaHa XYH TYKYMYHAarel npoayktyy Typy; Il - aT. [IpogykTTyynyryH 6aanoono
3T KaHa KYH THOWHJErHW >Kall MaJs/blH 3TKe Kaparansa apThIKUbLABITBl aHBIKTaA/Jbl. JT 6GarbIThIH/AATBI
KOWJIOpIYH THUPYY/eH cajMarbl 3T-)XYH THOHWHAerusepre KaparasHga 5,0 %ra »xoropy, ajJ 3MH 3T-XKYH
TUOUHJAETU TOJIIOp KUP KYH ajlyy 00IOHYA 3TKe cajbluThipranga 2,50 % ambin ketkeH (P = 0,99). 3T-xKyH
TUOUHAETY XKalll MaJIJap 3TKe KaparaHja Tasa 6ysnanyyayry 6oton4a 4,08 %ra, xxyHzaeH 10,47 %ra (P=0,999)
K6Il. DKM TyKyM/arsl NPOAYKTYY TypAery KouJopAyH »*KyH Tasacel 50 (29,1-31,0 MKM) canaTKa Tyypa KeJIreH.
OwmeHTHI, 3T TUOUH/ETH aHAJIOTAOPIO CAJBIIITHIPMATYy KYH YSAHABITBIHBIH 3H, KaKIUIbl OUPJeNIUrH 3T-KYH
TUOUH/JEIH TYKYMYy MEHEH MYHO3/I8JIT6H. JT-)KYH TUOUHJETH KOWJOPAYH TaGUTbIM KYHYHYH Y3YHIAYTY 3T
6areIThIHAArbLIAPTra calblIThIpManyy 1,29 cM ken 6osroH (P=0,999). 3T npoAyKTYy TUOUH/IETH Kalll MaJIJ{bIH
YKYHY ceMpeK, )KYHYHYH ThITbI3/IbIIbl TEMOH, aHbIH KypaMbIH/la MeXaHUKaJbIK apaiammMasap 1,85 % kemn, Tep
asblpaak OOJITOH. 3T-XKYHAY TYyAypraH TUOUHJErd KOWJIOpAy 3T eHJAYpyy-dyJep MeHeH >KyNTalITbIPYYHY
YKAKUIBIPTYY4y CeJIeKIUSJIbIK MeTo/ el 3centeere 60s0T OmenTturn, [loBomkbeseru CapaToB 06/1aCTbIHBIH
Kyi16bIl1eB KOMJIOPY MEHEH MBIH/IAH apPKbI CeJIEKLHUSJIBIK UIITEPH XKYPry3yy V4yH TUPYY/I0H caJMaK 60r0HYA
raHa aMec, XKyH/IyH NapaMeTpJiepy 60l0HYa Jja

Herusru ce3aop: Koijop; MHTpUranus; TUPYYJI6H caliMaK; )KyH KbIPKMAChI; )KYH MPOAYKTYYIYTY
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AHHOTANUA. ABTOpaMM Oblia M3yyeHa NPOAYKTUBHOCTb OBel| KyHObIlIeBCKOM mopofbl B CapaTOBCKOU
06J1acTU TPU BHYTPUIIOPOJHOM pa3BeJileHUHU [/l BbISBJEHUS INEPCHEKTUBHBIX BHYTPUIOPOJHBIX THUIIOB
’KUBOTHBIX C YIy4IIeHHbIMU MPOAYKTUBHBIMU KauecTBaMU. llesib mMccieoBaHUH 3aKJoyaslach B U3yUYeHUH,
060CHOBAaHUM NPUEMOB YyJy4YIlleHHs OBel] KyWObILIEBCKOW MOPOJbl C HCIOJb30BAaHHEM BHYTPHUIIOPOJHOIO
nosbopa B CapaTtoBckoidl o6sactu IloBosnkbs. HccienoBaHusi MPOBOAMJINUCH, C YYETOM OGILIENPUHSATHIX
MeToAUK. [Ipy criapuBaHUM OBel, KyHOBIIIEBCKON MOPO/bl YCJIOBHO OTOUPAIUCH KUBOTHBIE, YKJIOHSABIINECS
K OompeJieJiIeHHOMY BHYTPUIIOPOJHOMY THUIY — OBIIEMAaTKH ObIJIM MsCO-LIEPCTHOTO THMA, 6apaHbl OTHOCUJIUCh
K MscHoMy. [losiydyeHHOe mocjie cnapMBaHUs NOTOMCTBO, OTOHWpasud B Tpynmbsl: | - Msco-mepcTHOro
BHYTPHUIIOPOAHOTO MPOAYKTHUBHOro THUma; Il - MscHoro. [Ipu oueHKe MPOAYKTUBHOCTU GbLJIO BbISIBJIEHO
penMyLIeCTBO MOJIOJHSKA MSCO-IIEPCTHOrO THIA HaJ MSACHBIM. fIpKu MsicCHOro Tuma o6sajanu Ha 5,0 %
6o0Jsiee BBICOKOM >XMBOW MacCOM, 4YeM CBEpPCTHHIbl MSCO-IIEPCTHOrO THUMA, NPU 3TOM, NMOTOMCTBO MsCO-
[IEPCTHOIO THIIA 10 HACTPUTY TPSA3HOM IepCcTH peobiagano Ha 2,50 % Haf cBepcTHUIIAMU MsicHOTO (P20,99).
MoJs1oAHSIK MSICO-LIEPCTHOTO THIIA MPEBOCXOAMJ 0CO6EH MSICHOTO IO BBIXO/Iy YUCTOr0 BoJIOKHA Ha 4,08 %, a o
HacTpury yuctoi mepctu - Ha 10,47 % (P=0,999). Y sipoyek 0601X BHYTPUIIOPOAHBIX NPOAYKTUBHBIX TUIIOB
IIepPCTHOe BOJIOKHO cooTBeTcTBOBaso 50 kayectBy (29,1-31,0 MkMm). Tak, sy4iiell ypaBHEHHOCTbIO IIEPCTU
10 TOHUHE XapaKTepU30BaJIUCh NOTOMKHU MsCO-IIEPCTHOIO THIA, B CPABHEHUHU C aHAJIOTaMU MSICHOTO TUHA. Y
ApOYeK MACO-IIEepPCTHOrO THUIA eCTeCTBeHHAasd JJIMHA WePCTHU OKasajach Bbllle Ha 1,29 c¢M, IO CpaBHEHHUIO CO
cBepcTHULLAMU MsicHOTO (P2 0,999). MoJsiofiHSIK MsICHOTO NPOAYKTHBHOI'O THUIIA, UMeJ 60Jiee peIKyIo LIepCTh,
MEeHbIIYIO JIOTHOCTb PYHA, B KOTOPOM 6b110 6ostbiie Ha 1,85 % MexaHUYeCKUX MpUMecel, MeHbIIIe KUPOTIOTa.
TakuM o6pa3oM, cnapuBaHHUe OBLEMATOK MSICO-IIEPCTHOTO BHYTPHUIOPOJHOTO THUIMA C MPOU3BOJUTENSIMU
MSICHOTO MO>KHO CYMTATh YJIYUYLIAIOUUM CeJeKIMOHHBIM IPUEMOM He TOJIbKO 110 )KUBOW Macce, HO U IIePCTHBIM
napaMeTpaM, HEOOXOJUMbIM JJis JajbHelIllel ceJleKIIMOHHOW paboThl C OBLAMU KYHOBIIIEBCKONH MOPO/ibI
CapaToBCcKoM 06J1acTu 30HBI [10BO/IKBS

KioueBbie CJI0BA: ipKa; BHYTPUIIOPO/HOE pa3Be/IeHUE; XKHUBasl Macca; HaCTPUT LIEPCTH; BbIXO/ LIEPCTH
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Abstract. Sheep breeding in Uzbekistan occupies one of the leading positions in the agricultural sector and is an
important source of livestock products - mutton, wool, and sheepskins. In conditions of limited forage resources
and the predominance of desert and semi-desert pastures (more than 21 million hectares), and the need to increase
the productivity of local breeds, the task of breeding livestock renewal becomes especially urgent. Considering
the climatic characteristics of the country and market requirements, the creation of new, more productive and
sustainable sheep breeds is of strategic importance. The purpose of this study was to comprehensively analyse the
state of sheep breeding in Uzbekistan and generalise data on breeding work to create a new factory type of fat-tailed
sheep of meat and fat production, obtained by crossing the Jaydari and Hissar breeds. In the course of the study,
methods of targeted factory crossing, selection and breeding, and a comprehensive assessment of zootechnical
indicators were used. Breeding work was carried outin 2009-2022 in conditions of farms and scientific institutions
of mountainous and foothill regions. As a result, a new type of sheep was described - “Akchasai”, officially registered
in 2024 (patent No. ZAP 34). Animals of this type demonstrate consistently high rates: the live weight of breeding
rams reaches 120-140 kg, ewes - up to 100 kg, which is 20-25% higher than the parameters of the original breed.
High viability, early maturity, resistance to climatic stress, and stability of inherited traits make this type a valuable
breeding resource. By 2022, a breeding core of 5,100 animals had been formed. The practical significance of the
research lies in expanding the genetic potential of domestic sheep breeding and forming a scientific base for its
sustainable development in Uzbekistan

Keywords: breeding; breed; sheep; productivity; sheepskin; type

Introduction

In the context of the transformation of Uzbekistan’s the scientific and practical importance of conducting

agricultural sector, the development of sheep farming
as a sustainable source of meat and wool products is
of particular importance. The limited productivity
of traditional breeds, unstable forage supply, and cli-
matic vulnerability of pastures require a revision of
approaches to breed development. The need to create
specialised genotypes capable of ensuring stable eco-
nomic performance in extreme conditions determines

a comprehensive analysis of the state and breeding
achievements of the industry.

The study by A.K. Abdurasulov et al. (2024) re-
viewed the situation with the conservation and use of
the gene pool of farm animals in the Kyrgyz Republic.
The researchers noted that after the sovereignisation of
the country, livestock numbers significantly decreased,
feeding and maintenance conditions worsened, and
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breeding work weakened. Despite the presence of more
than 20 breeds and populations with valuable adaptive
qualities, effective conservation measures have been
extremely limited. The researchers emphasised that
the issues of breeding work in the conditions of pasture
husbandry have been studied in fragments, and the
adaptive potential of existing breeds has not been suf-
ficiently disclosed. The present study aims to fill these
gaps by analysing breeding strategies and evaluating a
new type of fat-tailed sheep created in Uzbekistan.

The study by N.R. Ruzibaev et al. (2023) analysed
the effectiveness of using frozen seed from breeding
rams in artificial insemination. The results showed that
the lambs produced by this method significantly out-
performed their peers in terms of body weight at vari-
ous stages of growth - from birth to 1.5 years of age. It
was also revealed that winter cattle provides higher live
weight indicators compared to spring. The researchers
confirmed the high efficiency of using the gene pool of
valuable producers and emphasised the importance of
optimising the timing of insemination and lambing to in-
crease the economicproductivity of meatand wool sheep.

V. Fedorov et al. (2025) presented an assessment
of the meat productivity of mongrel rams obtained by
crossing the Texel meat breed with Soviet Merino and
Edilbay ewes. A significant increase in slaughter weight,
pulp yield, and meat yield ratio was found in crossbred
animals compared with purebred counterparts. There
was also an improvement in the fatty acid composi-
tion of meat, which indicates a high biological quality
of the products. The researchers emphasised the ef-
fectiveness of hybridisation as a method of increasing
sheep meat productivity and focus on the prospects for
its introduction into production practice. This study
confirmed the feasibility of developing and using new
genotypes capable of ensuring sustainable production
of high-quality mutton in the context of the transforma-
tion of the agricultural sector.

N. Bobokulov et al. (2021) analysed the meat pro-
ductivity of Karakul and pasture sheep of various eth-
ological types. The researchers noted their ability to
maintain high productivity in hot climates, sparse vege-
tation, and limited access to green fodder. The present-
ed data on live weight, slaughter yield, chemical com-
position of meat and diet confirmed the high biological
value of these breeds. The study highlighted the im-
portance of preserving and using the local gene pool in
sheep farming sustainable development programmes.

A similar institutional and economic situation was
considered by B.A. Akhmedov (2024), focusing not so
much on productive qualities as on the institutional and
economic aspects of the development of sheep farming
in Uzbekistan. The researcher noted that due to reforms,
privatisation and the creation of farms, the country has
made significant progress in the production of karakul
products and strengthening the export potential of the in-
dustry. The existing problems were highlighted, including

lack of resources, weak infrastructure, and unstable
water supply to pastures. Thus, if the study by N. Bob-
okulov et al. focused on the biological and technological
characteristics of the breeds, B.A. Akhmedov revealed
the macroeconomic and managerial context of the in-
dustry’s development, emphasising the need for govern-
ment support and sustainable institutional mechanisms.

In 2020, Uzbekistan initiated a state programme for
the development of the karakul industry based on the
cluster model. According to the Presidential Decree of
September 2, 2020, specialised clusters were created in
the pasture areas of the country from 2020 to 2021, fo-
cused on breeding small cattle, forming a feed base, and
organising a full production cycle - from slaughter to
the release of finished products (A cluster for the devel-
opment of karakul breeding...,, 2020). Cooperation with
research institutes, subsidisation of infrastructure mod-
ernisation, and drilling costs, and measures to stimulate
employment were envisaged. This programme is aimed
at the efficient use of natural resources, increasing the
productivity of Karakul sheep and strengthening the
economic sustainability of the sheep industry. However,
despite some successful examples of selective breeding
and the results of hybridisation, the following unre-
solved problems have been noted in the literature: the
lack of systematised and nationally recognised adap-
tive meat and fat breeds, the lack of long-term studies
of genotype stability, and the gap between government
programmes and their practical implementation.

The purpose of this study was a comprehensive
critical analysis of the current state of sheep breeding
in Uzbekistan and the systematisation of data on breed-
ing activities for the development of an adapted meat
and fat type of sheep. The objectives of the study were
the following:

to analyse government initiatives and their impact
on the industry;

to characterise contemporary preferred breeds and
pasture farming conditions;

to synthesise information about the productive,
exterior and reproductive characteristics of a new type of
sheep obtained by crossing the Jaydari and Hissar breeds
and identify gaps in existing breeding practice.

Materials and Methods
Research subjects. The present study was conducted
on the territory of the Republic of Uzbekistan, covering
various natural and climatic zones, including Tashkent,
Namangan, Kashkadarya, and Surkhandarya regions.
The main focus was on the mountainous and foothill
areas of the Tashkent region, in particular, on farms and
breeding enterprises of the Akhangaran region. These
territories are characterised by a temperate continen-
tal climate with pronounced seasonality: cold winters,
warm summers, and variable humidity significantly af-
fect the productivity of farm animals. The main sheep
breeds bred in the republic were included in the study:
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the Jaydari breed is a local breed, created under
conditions of folk breeding, is highly resistant to extreme
climatic conditions and retains productivity with year-
round grazing;

the Hissar breed is a large meat and fat breed known
for its high precocity, slaughter yield, and endurance;

the Akchasoi type is a new population obtained by
crossing the Hissar and Jaydari breeds. It has improved in-
dicators of meat and fat productivity and adaptation to the
conditions of Uzbekistan;

the study also included separate groups of Karakul,
semi-fine-fleeced meat-wool, and Edilbai sheep breeds.

Farms of various forms of ownership were consid-
ered as objects of research: private farms, state-owned
breeding enterprises, and personal farmsteads. This
choice ensured the representativeness of the sample
and allowed considering the specifics of sheep farming
in different regions of the country.

The period and conditions of the study. Field and
laboratory studies covered the time period from 2009
to 2023, which provided an opportunity to assess long-
term trends and the impact of seasonal factors on sheep
productivity. The studies were conducted year-round,
considering seasonal changes in feeding, housing, and
the physiological condition of the animals.

The climatic conditions of the mountainous and
foothill zones are characterised by significant temper-
ature fluctuations, an average annual temperature of
+10...+15°C, dry summers and cold winters, which have
a direct impact on fattening, reproduction, and wool
productivity. In desert and semi-desert areas (breeding
of the Karakul breed), low humidity, poor food supply,
and extreme temperatures were observed, requiring
high adaptability of animals.

Methods of data collection and analysis. The fol-
lowing methods were used to comprehensively cover
all aspects of productivity and breeding work:

analysis of official statistics — data from the Agency
of Statistics under the President of the Republic of Uzbeki-
stan (National Statistics Committee..., n.d.), Ministry of
Agriculture of the Republic of Uzbekistan (n.d.), and farm
reporting forms, in particular, Form 1-FH “Report on the
activities of a farming enterprise” (2023);

field observations — visual inspection of the herds
was carried out, assessment of the conditions of keeping,
feeding structure, and general condition of the animals;

documentary analysis — stud charts, veterinary re-
cords, and production reports were studied. Additional in-
formation about breeding work and the state of the industry
was obtained based on reporting materials from the Akhan-
garan Department of the Scientific Research Institute of
Animal Husbandry and Poultry (Ruziboyev, 2024).

Assessment of animal productivity. Sheep pro-
ductivity was assessed in the following areas: body
weight was measured using certified scales, and the
body mass index was additionally calculated to charac-
terise fatness and physical condition. Wool productivity

was determined by annual shearing, subsequent sort-
ing, and quality assessment in accordance with state
standards. Meat productivity - slaughter yield, fattening
coefficients, weight gain per feed unit were calculated.
Sheepskin productivity was assessed by the structure,
density, and quality of the sheepskins in accordance
with commodity standards.

Methods of breeding work. Breeding activities
were based on the principles of selection and selection
of breeding animals based on the following characteris-
tics: body weight, growth rate, fur quality, fertility (Ko-
losov et al., 2020). Interbreeding schemes were used,
including the development of a new type of Akchasoi
sheep based on the Jaydari and Hissar breeds, which al-
lowed obtaining genotypes with improved meat and fat
productivity and adaptation. The genetic potential was
assessed by analysing the heritability of economically
useful traits and comparing generations by exterior
and productive parameters.

Ethical norms and standardisation. All stages of
the study were carried out in accordance with the cur-
rent legislation of the Republic of Uzbekistan in the field
of veterinary medicine and animal protection, and with
international standards for the humane treatment of an-
imals. Special attention was paid to minimising stress in
animals during manipulation and ensuring proper con-
ditions of maintenance in experimental farms. The prod-
ucts and parameters of the animals were evaluated in ac-
cordance with national meat and wool quality standards
(Decree No. UP-5995, 2020).

Results

The current state and genetic structure of sheep
breeding in Uzbekistan. According to the Agency of
Statistics of the Republic of Uzbekistan for 2025, in all
categories of farms in the country, there were over 14.3
million units of cattle, 24.5 million units of sheep and
goats, and approximately 106 million units of poultry.
Animal husbandry in Uzbekistan is based primarily
on a pasture system covering 21.1 million hectares of
natural land, of which 4.4 million hectares (21%) are in
mountainous and foothill areas, and 16.6 million hec-
tares (79%) are in desert and semi-desert plains. There
are 15.8 million hectares of pastures at the disposal of
territorial pasture farms subordinate to the Commit-
tee for the Development of Veterinary Medicine and
Animal Husbandry, the remaining 7.2 million hectares
are under the jurisdiction of the forest fund and oth-
er organisations. The republic breeds the Jaydari, Kar-
akul, Hissar, semi-fine wool meat breed, and partially
Edilbai sheep breeds. The breeding of fat-tailed meat
breeds is carried out mainly in mountainous, foothill
and semi-desert regions, while the Karakul breed dom-
inates in desert and semi-desert zones.

The Government of Uzbekistan has provided in-
centives for the import of farm animals from abroad
and their cultivation, the creation of a solid feed base,
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and the production of livestock products (Recent ag-
ricultural growth in Uzbekistan: Assessment and fore-
cast, 2020). This allowed developing a stable Uzbek
breeding base, improving the economic benefits of
existing breeds through the introduction of the latest
technologies in genetics, breeding and reproduction,
and creating new types and breeds resistant to local
climatic conditions, reducing dependence on imported
breeding products.

The Jaydari (in Persian - local) sheep breed was
created in Uzbekistan for several thousand years in folk
breeding, is well adapted to breeding in mountainous
and foothill regions of the republic and is considered
one of the leading breeds in terms of the number of an-
imal units (Fig. 1).

of 1.5 years is approximately 96 kg, and ewes - 49 kg.
Externally, Hissar sheep are characterised by a power-
ful, strong physique with well-developed muscles and
bones. The average height at the withers in rams reach-
es 87 cm, in ewes - 79 cm. The body length is 85 cm
and 75 cm, respectively, and the chest depth is about 35
cm. The body is strong, with a wide back and a straight
line along the top, a wide croup, and a deep chest. Due
to their strong limbs and well-developed muscles,
Hissar sheep are perfectly adapted for long-distance
transitions between pastures. Thus, the Hissar breed
is a large and productive meat and fat breed with high
adaptation to mountainous conditions and extensive
pasture management, which makes it an important re-
source for animal husbandry in the region.

Figure 1. Sheep of the Jaydari breed
Source: N.R. Ruziboyev et al. (2019)

Jaydari sheep differ from other sheep breeds in that
they are well adapted to environmental conditions (rainy,
snowy, and wet cold) and have the potential of their high
genetic potential for productivity in year-round pasture
conditions. In terms of meat and fat productivity, they are
inferior to the Hissar breeds. A distinctive feature of this
breed of sheep is their short legs and elongated body. Most
sheep are hawk-nosed, have a long head and long ears.
The predominant colour is black, but brown, red, and grey
sheep are also found. Live weight of ewes is approximately
75 kg, rams — 100 kg, wool yield from ewes — 2.0-3.0 kg,
from rams — 3.0-4.0 kg, coarse wool, used for making
coarse cloth, felt, etc.

The Hissar sheep breed is one of the leading meat and
fat breeds peasant farms in Tajikistan and widely distribut-
ed in the republics of Central Asia, including Uzbekistan
(especially in the Surkhandarya and Kashkadarya regions).
The breed is well adapted to mountainous and foothill are-
as, which allows it to be kept in pasture conditions all year
round due to the high digestibility of feed by lambs and the
rapid growth of young animals (Fig. 2). Hissar rams are
distinguished by their large live weight - adults weigh
an average of 130-140 kg, and record specimens reach
170-188 kg. Ewes weigh about 80-85 kg, while produc-
tive animals reach 90-95 kg. The weight of the fat tail
varies from 18 to 20 kg, and in some individuals reach-
es 30 kg or more. The live weight of rams at the age

Figure 2. Sheep of the Hissar breed
Source: N.R. Ruziboyev et al. (2019)

The Karakul sheep breed was created in Uzbekistan
as a result of long-term folk breeding aimed at adapt-
ing animals to local climatic and economic conditions.
There are several colour types in the breed, among
which black, sur, and blue colours dominate (Fig. 3). Of
particular importance is the sur colour, which is char-
acterised by high quality wool and is highly valued on
the market. In addition, the breed includes several re-
gional types, such as the Karakalpak, Bukhara, and Sur-
khandarya, each of which is characterised by certain
morphological and productive features reflecting adap-
tation to the conditions of specific areas.

Figure 3. Karakul sheep breed
Source: N.R. Ruziboyev et al. (2019)
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The period of effective use of black sheep in eco-
nomic conditions is on average 6-7 years, however, if
high standards of care and feeding are observed, indi-
viduals can be exploited for up to 12 years. The bio-
logical maturity of Karakul sheep occurs at the age of
approximately 1.5 years. The breeding herd was char-
acterised by high fecundity - there were an average of
110-120 lambs for every 100 animals, which indicates
the effective reproductive ability of the breed. The most
productive period of black sheep is between the ages of
3 and 6 years.

Adult Karakul rams had an average live weight in
the range of 60-75 kg, while the weight of ewes was 42-
50 kg. Newborn lambs were characterised by a weight
of 4.0-4.5 kg in females and 4.5-5.0 kg in males. Black
sheep accounted for 75-80% of the livestock, blue - 13-
17%, sur-coloured sheep - 5-7%, and other colours -
approximately 3%, reflecting the genetic and pheno-
typic variability within the breed (Khatamov, 2021).

In 1976, researchers from the Scientific Research
Institute of Animal Husbandry and Poultry Breed-
ing created the Uzbek meat and wool breed group
(Fig. 4). This breed group is characterised by a set of
economically useful traits, among which are precocity,
large body size, high frost resistance, and a uniformly
high appetite and the ability to effectively digest large
amounts of feed. These features ensure a high degree of
conversion of feed into products, which is an important
factor in the economic efficiency of animal husbandry.

Figure 4. Meat and wool sheep
Source: N.R. Ruziboyev et al. (2019)

According to the measurements, the live weight of
lambs at birth averaged 4.93 kg for rams and 4.10 kg
for ewe lambs. At the age of 4-4.5 months, the weight
of the ram lambs reached 30.5 kg, and the ewe rams -
28.4 kg. Adult breeding rams were characterised by a
live weight in the range of 80-100 kg, while the weight
of female ewes was 50-55 kg. The obtained indicators
show a good potential of the breed group in terms of
meat productivity while maintaining satisfactory wool
quality, which is conditioned by a balanced genotype
and adaptation to the climatic conditions of the region.

Breeding work on the creation of a new type of
fat-tailed sheep “Akchasai”. After describing the sheep
breeds existing in Uzbekistan, it should be noted that in
the period from 2009 to 2024, significant scientific and
practical successes in the field of sheep breeding were
achieved in the republic. As part of a focused 15-year
breeding work carried out by specialists from research
institutions and breeding farms, new inbreed types and
populations of sheep have been developed, adapted to
the conditions of pasture keeping in arid and mountain-
ous regions. One of these achievements was the crea-
tion of a new type of fat-tailed sheep, “Akchasai”, char-
acterised by improved meat and fat productivity, high
viability, resistance to temperature fluctuations, and
effective use of feed in conditions of extensive mainte-
nance. Since 1991, the following significant results have
been achieved in Uzbekistan in the field of agriculture
and animal husbandry:

1. 13 factory types of Karakul sheep have been creat-
ed at the Scientific Research Institute of Karakul Breeding
and Ecological Deserts;

2. on the basis of the Akhangaran branch of the insti-
tute, an educational and experimental farm has been estab-
lished, provided with pasture and rain-fed lands;

3. artificial insemination of Uzbek semi-fine-wool
meat-wool ewes using frozen ram semen imported from
abroad was introduced for the first time;

4. a new type of “Fargona-Rishton-Dasht” was created
and patented to increase the productivity of fat-tailed sheep;

5. in order to preserve the gene pool and increase pro-
ductive qualities, Angora goats from Turkey, downy goats
from Russia, and Bayad sheep from Mongolia were im-
ported into the country in 2024;

6. based on the crossing of local breeds with His-
sar sheep and long-term breeding, a new factory type of
meat-fat sheep, “Akchasai”, was bred. In 2023, a patent
application was filed for the new type, and in 2024 it was
officially approved by the Board of the Ministry of Jus-
tice of the Republic of Uzbekistan (No. ZAP 34 dated
April 4, 2024).

The stages of creation of the Akchasai factory
type. The initial stage (2009-2013). Breeding work be-
gan in 2009 with the import of Hissar rams from the
Surkhandarya region. The research was conducted in
the farms “Kyzyl Bour” and “Kholturaev Oybek KHM”
in the Akhangaran district of the Tashkent region. Two
rams were used as progenitors: No. 04207 - was char-
acterised by early maturity and satisfactory indicators
of meat and fat productivity; No. 10455 - was charac-
terised by a high level of meat and fat productivity. The
initial factory crossbreeding was carried out with local
Jaydari ewes. The offspring of the first generation (F1)
were repeatedly crossed with purebred Hissar rams
(Rakhimov, 2023).

Development of the line (2014-2017). The off-
spring of the second generation (F2), obtained as a re-
sult of selection and breeding of desirable individuals,

ey

Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics. Vol. 4, No. 2



The state, achievements, and prospects for the development of sheep breeding in Uzbekistan...

were bred “inbreed”. The development of flocks with
up to 34 Hissar blood was ensured. The main selection
criteria were meat and fat characteristics, viability, and
exterior features.

Completion of breeding (2018-2021). The breeding
work carried out helped to stabilise the characteristics
and create breeding herds of a new factory type with
a high degree of consistency. Individual selection and
breeding allowed consolidating inherited qualities.
Further work was aimed at expanding the number of
animals with pronounced genetic potential.

By 2022, the number of breeding stock of a new
type of fat-tailed sheep has reached 5,100 units.
Of these, 105 were breeding rams involved in the

development of the next generation and the consol-
idation of target productive traits. In addition, there
were 235 breeding rams in the herd, designed to re-
place producers and maintain the genetic potential of
the population. The breeding stock consisted of 3,160
ewes, which ensured sustainable reproduction. A sig-
nificant part was also made up of 1,600 breeding year-
lings, selected for further breeding and improvement
of the breeding core. These data reflect the achieved
level of breeding and the scale of breeding work to
create a new type of sheep (Table 1). The productivity,
exterior, and reproductive properties of this new type
of livestock, including viability, remain unchanged
even after many years.

Table 1. Live weight of sheep of the new Akchasai type and Jaydari breeds

No. Indicators Akchasai type Jaydari, kg Difference, kg
Average kg Record holder, kg

1 Breeding rams 90-120 140-180 70-90 20-30
2 Ewes 60-75 80-100 50-55 10-20
3 | Breeding rams (1.5 years old) for the replacement stock 70-80 80-110 55-60 15-20
4 | Breeding ewes (1.5 years old) for the replacement stock 45-60 65-75 35-45 10-15
5 5-month-old ram lambs 40-50 50-60 35-40 5-10
6 5-month-old ewe lambs 35-45 45-55 30-35 5-10
7 Ram lambs at birth 5.5-6.0 7.0-9.0 5.0-6.5 0.5

8 Ewe lambs at hirth 5.0-5.5 6.0-7.0 45-5.0 0.5

Source: created by the authors

Based on the data presented in Table 1, it can be
concluded that the new Akchasai type of sheep has a
significant advantage over the Jaydari breed in terms of
live weight in all sex and age groups. This gap is espe-
cially pronounced in adult animals: the live weight of
breeding rams of a new type varies between 90-120
kg, and in record holders it reaches 140-180 kg, while
in Jaydari analogues it is only 70-90 kg. The difference
in the average weight of breeding rams reaches 20-30
kg, which indicates significant breeding progress in in-
creasing live weight.

A similar trend is observed among ewes, where the
live weight of the new type of animals is 60-75 kg, with
record values up to 100 kg, while the Jaydari breed is
only 50-55 kg. The young animals also have significant
advantages. For example, 1.5-year-old breeding rams
had an average weight gain of 15-20 kg compared to
Jaydari sheep, and 10-15 kg for ewes. There was also a
positive trend in young animals at the age of 5 months.
The new type of ram lambs weighs 5-10 kg more than
the Jaydari ones, and the ewe lambs weigh - 5-10 kg
more. Even at birth, the weight of rams and ewes of
the Akchasai type was 0.5 kg higher than that of their
counterparts.

Thus, it can be argued that the development and
introduction of a new type of fat-tailed sheep “Akcha-
sai” (Fig. 5) allowed obtaining more highly productive
animals with not only increased live weight, but also
better genetic potential. A 20-25% increase in weight

compared to the base breed demonstrates the effective-
ness of the breeding work carried out and the substan-
tiation for breeding a new type in Uzbekistan.

Figure 5. Breeding rams and ewes of the Akchasai type
Source: obtained by the authors
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The presented data clearly demonstrate that the
new Akchasai type of fat-tailed sheep is significantly su-
perior to the Jaydari breed in all key indicators of live
weight, which is confirmed by both tabular materials
and visual characteristics in the figure. Breeding meas-
ures implemented within the framework of interbreed-
ing using the Hissar gene pool helped to obtain a highly
productive type with pronounced meat and fat charac-
teristics, good adaptation to pasture conditions, and sta-
ble reproductive ability. However, along with the results
achieved, certain gaps remain in the system of selection
and evaluation of breeding material, in particular, insuf-
ficient digitalisation of breeding records, limited genom-
ic assessment of breeding value, and weak integration
of local data into national databases. Using the genetic
potential of the Hissar and Jaidari breeds to create high-
ly productive lines requires further scientific develop-
ment of methods to increase the heritability of produc-
tive traits, improve selection technology, and formalise
breeding programmes. Thus, the results of the analysis
not only confirm the prospects of the new type of sheep,
but also indicate the areas of further scientific research
and institutional improvements in the industry.

Discussion

The conducted research devoted to the characteristics
of a new type of sheep, obtained on the basis of the
Hissar and Jaydari breeds, allowed systematising in-
formation about the breeding process, the conditions
of pasture maintenance, and the productive features of
the crossed livestock. However, a full scientific assess-
ment of the results requires their comparison with sim-
ilar studies conducted by other researchers in the field
of genetics, animal husbandry, and sheep breeding.

A.A. Urimbetov & G.K. Amanova (2021) examined
the ethological and biological features of Karakalpak
sur Karakul sheep bred in the new northern territories
of Karakalpakstan, considering the influence of local
environmental conditions on the productivity of ani-
mals and their offspring. The researchers found that ad-
aptation to natural and climatic factors, such as aridity
and sudden temperature fluctuations, plays a key role
in the development of high productive qualities and
stability of the herd. These conclusions coincide with
the results of the study of a new type of fat-tailed sheep
“Akchasai”, which was created in conditions of extreme
pasture ecosystems. In both cases, the importance of
behavioural adaptation and resilience as an important
selection criterion is emphasised. However, unlike the
Karakul breed, where the main focus was on fur qual-
ity and survival, the Akchasai study shifted its focus to
meat and fat productivity and reproduction, reflecting
differences in breeding priorities due to economic tasks.

R.U. Turgunbaev & Y.F. Sultanov (2021) investi-
gated the growth rates of fat-tailed sheep of various
breeds, including Jaydari and Hissar, in Karakalpakstan.
Significant fluctuations in the live weight gain of lambs

were revealed depending on age, feeding level, and ex-
ternal factors. Special attention was paid to the lambs of
the Hissar breed, which demonstrated the highest rates
of both absolute and average daily growth. The data
obtained confirmed the high productivity of the Hissar
breed with extensive maintenance on pastures. These
conclusions are consistent with the results of the pres-
ent study, where selection based on growth rates and
meat productivity played a key role in the development
of a new breeding type, emphasising the importance of
monitoring gains at early stages and adapting feeding
to the genetic potential.

The study by Sh.T. Rakhimov (2023) analysed the
growth rates of fat-tailed sheep, including the Jaydari
and Hissar breeds and their hybrids, raised in Kar-
akalpakstan. It was noted that against the background
of a decrease in global demand for wool, interest in the
meat and milk sector is increasing, which increases the
importance of breeds with intensive and stable growth.
The analysis of the average daily and absolute incre-
ments confirmed the advantage of the Hissar breed
lambs. The results are similar to the conclusions of
R.U. Turgunbaev & Y.F. Sultanov (2021), however, this
study emphasised the large variability of growth de-
pending on feeding, which indicates the importance of
technological conditions along with genetics in breed-
ing new types of sheep.

The study by S. Robinson (2020) on livestock pro-
duction in Central Asia highlighted the impact of sec-
tor fragmentation, winter feed shortages, and limited
access to pastures on production efficiency, especially
in Uzbekistan. These conclusions are confirmed by the
data on the creation of a new type of sheep “Akchasai”,
the breeding of which was aimed at improving adaptive
and productive qualities in conditions of limited feed
resources. The need to move from extensive to more or-
ganised and sustainable animal husbandry, noted by S.
Robinson, is consistent with the objectives of this study,
where the emphasis is on genetic stability, early matu-
rity and high meat productivity, increasing economic
efficiency with a lack of external support.

The results presented by B.Y. Ataybekov et
al. (2024) confirmed the high meat productivity of
the Hissar breed in southeastern Kazakhstan, where a
slaughter weight of 17.5 kg and a carcass yield of 78.3%
were recorded during the slaughter of 4-month-old
lambs. These data emphasise the breeding value of the
Hissar breed and strengthen the scientific substantia-
tion for its use as a parent breed in the development of
a new sheep breeding type “Akchasai”. Thus, the indica-
tors serve as an empirical confirmation of the produc-
tive advantages of the Hissar breed and are consistent
with the purpose of the study.

The study by K.T. Basitov et al. (2024) applied ob-
jective statistical methods, including analysis of variance,
to assess the heritability of key productive traits of meat
breeds of sheep, such as body weight and wool yield.
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The results obtained confirmed the significant genotyp-
ic conditionality of these traits, which is consistent with
the methodological approach of this study. Despite the
fact that the paper mainly deals with Merino breeds, the
proposed approach to the analysis of the heritability and
breeding value of traits is universal and can be applied to
the breeds of the Hissar group and the new type of fat-
tailed sheep “Akchasai”. In addition, the geographical re-
gion of the study, the south-east of Kazakhstan, has similar
climatic and pasture conditions with the regions of Cen-
tral Asia, which increases the relevance and practical sig-
nificance of these results for the studied sheep population.

Thus, a comparison of the data obtained with the
results of similar studies helped to objectively assess
the breeding significance of the new type of Akchasai
sheep in comparison with the original breeds. The high
productive potential and adaptive qualities inherit-
ed from the Hissar and Jaydari breeds have been con-
firmed, which ensures the prospects for further breed-
ing of a new type in the conditions of pastoral animal
husbandry in Central Asia.

Conclusions
The purpose of the study was to create a new type of
fat-tailed sheep of meat and fat production, combining
the best qualities of the Hissar and Jaydari breeds. As
part of the work, methods of in-breed selection, cross-
breeding, evaluation of productive indicators, and anal-
ysis of the adaptive abilities of animals in conditions of
pasture keeping in Uzbekistan were used. The param-
eters of growth, reproduction, meat productivity, and
adaptation were studied, which allowed a reasonable
approach to breeding a new type of sheep. As a result of
many years of breeding work, a new highly productive

type of fat-tailed sheep, Akchasai, has been created,
characterised by high growth rates, good meat and fat
productivity and resistance to extreme climatic con-
ditions. As part of the breeding, special attention was
paid to preserving desirable genetic traits, accelerating
ontogenesis, and increasing the reproduction rate. The
materials submitted to the Agency of Intellectual Prop-
erty attest to the completion of the primary breeding
stage and the readiness to consolidate the new type as
an innovative genetic resource. The development of an
electronic breeding data accounting system and proven
selection and selection methods ensure the sustainable
development of a new trend in sheep breeding.

The results obtained confirm the achievement of
all the tasks set and the validity of the chosen breeding
strategy. Breeding a new type of sheep opens up pros-
pects for increasing the productivity of the industry, re-
ducing dependence on imported genetic material, and
improving the food security of the region. In the future,
an in-depth study of the biological features of Akchasai
at the interregional level is required, including moni-
toring the sustainability of productive traits in the next
generations, which will provide a reliable scientific and
practical basis for the expanded introduction of a new
type in Uzbek farms.
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O30eKkcTan arbl KO 4apoaubLIbIIbIHBIH A0AJIbI,
SKeTHHIKEHJMKTePH sKaHa OHYT'YY HepPCIeKTHBAJIAPbI

Hypajaaun Pysucoes
AWibin yap6a MNMMOepUHUH LOKTOpY, Npotheccop
Man uapBa aHa KaHaTTyynapgabl U3nnaee 60tHYa UANMUIA UHCTUTYTY
100170, CaitpaMm Keu., 25, TalukeHT w., B36exkcTaH PecnyBnunkacsl
https://orcid.org/0009-0008-2033-0054
baxTuép Amupon
Aibin yapBa MIMMAEPUHMH OOKTOpY, BallKbl aguc
B36ekcTaH Pecny6nunkacbiHbiH Aibin Yap6a MUHUCTPAUTU
100140, YHmBepcUTET Keu., 2, TalukeHT w., 836ekcTaH Pecnybnukacsi

AHHOTANUA. O36eKcTaH/Ja KoM 4ap6ayblLIbIlbl arpap/blK CEKTOP/O0 aJJibIHKbl OpPyH/Jap/blH OUPUH 33JI€UT
»KaHa MaJl Yap6ayblJIbITbIHBIH MaaHUJIYY Oys1arel 60Jyn caHasaT — 3T (KOM 3TH), )KYH »KaHa KapaKyJ eHIYpPYY.
YekTesreH TOIOT pecypcTapbl, OLIOHJA0U 3je 21 MJIH TeKTapJaH allblK 46JI KaHa »KapbIM 46J1 >KalbITTap/ibIH
YCTOM/YTY WIAPThIH/A, KEPTUJIUMKTYY MOpoJAasapAblH MNPOAYKTUBAYYAYIYH >KOTOPYJIATyy 3apbLIYbLIbITbI
TyyJaT. OJIKeHYH KJIUMATThIK 63re4eJIYKTOPYH KaHa 6a3ap/iblH TaJalTapblH 3CKe aJlyy MeHEH, >KaHbl, )KOTOPKY
OH/IYPYM/IYY *KaHa TYPYKTYY KOH opoaiapblH TY3YYy CTPAaTerusiblK MaaHuUre 33. Bys1 U3MJI166HYH MaKcaThl -
©36eKcTaHAarbl KO 4ap6adbl/IbIIBIHBIH a0a/iblH ap TapanTyy TaJj00 »aHa 3T-Cajoo 6arbIThIHAATBI KaHbl
3aBO/JIIYK KYPAIYTYK KOM mopoJia TUOUH Ty3Yyre 6arblTTalraH CeJeKIUsIbIK HIITEPAUH XKbIHbIHTBIKTAPbIH
YKaJIMbLI00 60JyN caHasnaT. U3uizeese 3aBoJJyK GarbITTajlraH aprblHAAUITBIPYY, TaHA00 KaHa KypaKToo
bIKMaJlaphbl, OIIOH/I0H 3J1e 300TEXHUKAJIBIK KBPCOTKYUTOP/Y KOMILJIEKCTYY 6aa100 KoIJoHy/ATaH. CeseKIUsIIbIK
uimrep 2009-2022-KbL1gapbl TOOYY KaHA TOO 3TEKTEPU alMaKTapbIHAArbl GpepMepuK dyapbasap/a kaHa
WJIMMUHN MeKkeMeJsiep/e xKyprysy/areH. Hatoiikaga 2024-Kblibl pacMUi TypAe KaTtTairaH (natedHTt N2 ZAP 34)
“Ak4yacail” aTTyy »KaHbl KOW TUOU CYpeTTesreH. bys TUNTeru Manzap TYPyKTYY >KOTOPKY KOpCOTKYUTOPAY
KOpPCOTOT: achblll TYKYM KOYKOPJIOPAYH THUPYY canmarel 120-140 kr, koukopsopayky 100 Kr ra 4elHHH KeTeT,
OyJ1 KepCOTKYUTep bamTanksl mopogazan 20-25 % :xoropy. 2Koropky »*amrooro »KeHAeMAYYIYK, 3pTe KeTUJYY,
KJMMaTTbIK KaTaaJJlbIKTapra TYPYKTYY/IYK KaHa TYKyM KaWTas004y GeJrujepAuH CaKTaJbIIbl — Oy TUIITH
6aaslyy cesJeKIUSJIBIK pecypc KblaaT. 2022-bljra kapaTta 6y/1 MopoAaHblH ackll TyKyM sapocy 5100 6aika
KeTTU. U3W/Z1eeHYH MPaKTUKAJIbIK MaaHUCH — YJIYTTYK KON 4Yap6ayblIbIIbIHbIH F€HEeTUKAJIbIK OTEHIMaIbIH
KeHeHNTyy »kaHa O36eKCTaH/|blH IapThIH/A TYPYKTYY 6HYKTYPYY YUYH UIMMUH 6a3a TY3YY
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[OKTOp CenbCKoX03sMCTBEHHbIX HayK, Mpoteccop
HayuHo-1ccnenoBaTenbCKuMiA MHCTUTYT XKMBOTHOBOACTBA M MTULLEBOACTBA
100170, yn. Caipam, 25, r. TawkeHT, Pecnybnuka YabekncraH
https://orcid.org/0009-0008-2033-0054
baxTuép Amupon
[lOKTOP CeNbCKOX03AMCTBEHHbIX HayK, MaBHbIM crieuManmnct
MWHUCTEPCTBO CeNbCKOro Xo3aMcTBa Pecny6ivku YabekmcTaH
100140, yn. YHuBepcuTeT, 2, 1. TawkeHT, Pecnybnuka VabekncraH

AHHOTanUsA. OBIEBOACTBO B Y36eKHCTaHe 3aHUMaeT OJHO M3 BeJyIIUX MeCT B arpapHOM CeKTOpe U
SIBJISIETCS BaXKHBIM MCTOYHHUKOM NPOAYKIMH )KUBOTHOBO/ICTBA — GapaHUHBI, IEPCTU U CMylIeK. B ycioBusax
OrpaHUYEHHBIX KOPMOBBIX PECypCOB M Npeo6J/ajaHUs MYCTBIHHBIX M IOJIYNYCTBIHHBIX mactouly (6osee
21 MJIH ra), a Tak)Xe He0O6X0MMOCTH MOBbILIEHHS POAYKTUBHOCTH MECTHBIX IOPOJ, 0COOGEHHO aKTyaJbHOU
CTAaHOBHUTCS 3a/laya CeJIeKIIMOHHOI0 OGHOBJIEHUSl MOrosioBbs. C y4€TOM KJIMMATHYECKUX OCOGEHHOCTeH
CTpaHbl U PbIHOYHBIX TPeOOBAaHUN CO3/laHUE HOBBIX, 60Jiee MPOAYKTUBHBIX U YCTOMYHUBBIX IOPOJ OBeEI]
npuobpeTaeT cTpaTeruyeckoe 3HauyeHHe. llesbl0 HACTOSALIEro HCCAeJ0BaHUs SIBJSAJICA BCECTOPOHHHUU
aHaJIM3 COCTOSIHHS OBI[EBOJICTBAa B Y306eKHCTaHe, a TaKXe 0000IleHHe JAaHHBIX O CeJIeKIIMOHHOW paboTe
M0 CO3/laHUI0 HOBOT'O 3aBOJCKOTO THUIA KYp/JHOYHBIX OBel] MsCO-CaJbHOr0 HallpaBJleHUd NPOAYKTUBHOCTH,
MOJIY4EeHHOI0 MNyTEéM CKpelluBaHUA JKaWJapUHCKOW M THUccapcKou mnopoh. B xozxe wuccnenoBaHusa
OBIJIM HCII0JIb30BAaHbl MeTO/|bl HAalpaBJEHHOTO 3aBOJCKOr0 CKpelluBaHHUs, oT60pa M mojbopa, a TaKxke
KOMIIJIEKCHOH OLleHKH 300TeXHUYECKUX oKa3aTesel. CesekliMoHHas1 paboTa npoBojuaack B 2009-2022 rr.
B yCJI0BUSAX pepMePCKUX XO35IMCTB U HAYUHBIX YYpPeXKJeHUHN FOPHBIX U IPEJITOPHBIX PErMOHOB. B pe3ysnbTaTe
ONHMCAaH HOBBIM TUII OBeIl - «AK4yacak», opUIMaIbHO 3aperucTpupoBanHbiii B 2024 roay (nmateHT Ne ZAP 34).
’KuBoTHBIE 3TOr0 THUNA IEMOHCTPUPYIOT YCTOMYHMBO BBICOKHE TOKA3aTeJIM: )KHUBasl Macca IIJIeMeHHbIX 6apaHOB
focturaet 120-140 xr, oBueMaTok - 1o 100 kr, uTo Ha 20-25 % npeBbllIaeT napaMeTpbl HCXOJHON IOPO/BI.
Bricokasi })kM3HECH0COOHOCTh, CKOPOCIEJOCTh, YCTOMYUBOCTD K KJIMMAaTUYECKUM Harpy3KaM U CTaGUJIbHOCTh
HacJe[yeMbIX NPU3HAKOB JeJIAal0T JaHHBIA TUI LEHHBIM CeJIeKIMOHHbIM pecypcoM. K 2022 roay 6bL10
chopMHUpOBAHO MJIeMeHHOe s/[po YKucaeHHOCTh0 5100 rosioB. [IpakTuyeckass 3HAYUMOCTDb HCC/Ie0BAHUS
3aKJI0YaeTCs B pacCLIMPEHUN TeHETUYECKOT O MMOTeHI[HaJla OTe4YeCTBEHHOr 0 OBIIeBO/CTBA U GOPMHUPOBAHUHU
Hay4YHOU 6a3bl 1Ji ero yCTOWYUBOTO Pa3BUTHS B YCJIOBUAX Y36eKHUCTaHa
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on the blood indicators of young karakul sheep
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Abstract. The relevance of the study is determined by the need to increase the resistance and adaptability of
young Karakul sheep in conditions of a sharply continental climate and intensive livestock farming, which requires
the search for safe metabolic stimulants. The use of probiotics in the early postnatal period is considered a
promising way to improve haematological and metabolic parameters in farm animals. The aim of this study was
to investigate the effect of the probiotic “Maxilac” on the morphological and biochemical parameters of blood
in Karakul lambs aged two and four months. To achieve this goal, an experiment was conducted on 20 clinically
healthy lambs, evenly divided into control and experimental groups. The probiotic under investigation was added
to the drinking water of the experimental group at a rate of 1 g per 100 1. The dynamics of growth were assessed by
evaluating the erythrocyte and leukocyte formulas, haemoglobin levels, and blood metabolites. It was found that
the lambs in the experimental group had a significantly higher number of erythrocytes (up to 10.48 million/pl)
and haemoglobin level (up to 11.82 g/1) compared to the control group, as well as a physiological decrease in the
number of leukocytes. Biochemical indicators showed an increase in the concentrations of glucose, urea, total
bilirubin, and cholesterol, which may indicate the activation of metabolic processes. At the same time, a moderate
decrease in the levels of total protein, chlorides, calcium, and phosphorus was observed. These changes persisted
at both control points - at 2 and 4 months. Thus, the use of the probiotic under study had a positive effect on
metabolic and haematological parameters, which allows it to be recommended for the prevention of alimentary
disorders and the optimisation of the development of young Karakul sheep

Keywords: Karakul sheep breeding; erythrocytes; leukocytes; haemoglobin; total protein; glucose; urea

Introduction

Livestock farming is one of the key sectors of agricul-
ture in Uzbekistan, particularly important for desert
and semi-desert regions. Karakul sheep farming occu-
pies a special place in this sector, providing the popu-
lation not only with food but also with a sTable source
of income. One of the pressing tasks for the industry
remains increasing the productivity of young animals,
strengthening their immunity and reducing mortality.
With the ban on the use of feed antibiotics since 2020,

there has been increased attention to biologically safe
methods of growth stimulation, in particular probiot-
ics. However, the effect of probiotic supplements on the
physiological and biochemical parameters of Karakul
lambs’ blood has not been sufficiently studied, which
determines the need for comprehensive research.

The relevance of the topic was confirmed by a
study by T. Liu et al. (2022), which evaluated the effect
of Lactiplantibacillus plantarum on the physiological

Suggested Citation:

Ruzikulov, R., & Fayzullaev, I. (2025). Effect of the probiotic “maxilac” on the blood indicators of young karakul sheep. Journal
of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics, 4(2), 48-58. doi: 10.52754/16948645_2025_4(2)_48.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://agriculture-oshsu.com/en

Ruzikulov & Fayzullaev

condition of Sunit sheep. A significant decrease in blood
lipid levels, increased expression of genes involved in
lipid metabolism, and an increase in the content of ben-
eficial metabolites and aromatic compounds in adipose
tissue were observed. The authors concluded that pro-
biotics have a complex effect on metabolic processes,
contribute to improving product quality, and can be ef-
fectively used in sheep breeding, which makes this ap-
proach promising for karakul breeding as well.

In order to increase the survival rate of Karakul
lambs, the use of probiotic preparations in the lambs’
diet, along with milk, has shown high efficiency. Due to
their biological properties, probiotics are widely used
in animal husbandry and veterinary practice. This is
proven by the work of S. Saha et al. (2023), which ex-
amines the effect of probiotics on the meat quality of
small ruminants. The authors found that probiotics
contribute to improving carcass weight, colour, aroma,
tenderness, muscle fibre structure and the content of
beneficial fatty acids. However, the results of various
studies were inconsistent, which can be explained by
different strains, dosages, housing conditions, and the
physiological state of the animals. The need for stand-
ardisation of approaches and further research to iden-
tify optimal regimes for the use of probiotics in small
animal husbandry was noted.

The biological mechanism of action of probiotics,
which participate in the digestive and metabolic pro-
cesses of the body and promote the synthesis and ab-
sorption of proteins and other biologically active sub-
stances, makes this research even more relevant. This
explains the positive effects demonstrated in a number
of studies, including those by L. Wang et al. (2024) and
M.M. Shoukry et al. (2023), where probiotics showed
the ability to strengthen immunity, improve weight gain
and feed conversion. It is also known that Karakul lambs
experience a decrease in blood protein starting at two
months of age, especially in individuals separated from
their mothers, which leads to slower growth. The use
of probiotic supplements in such cases can compensate
for protein deficiency by digesting dead microbial cells
and stimulating the biosynthesis of protein structures,
thereby supporting the growth and development of
young animals in difficult grazing conditions.

A study by R. Wojcik et al. (2024) evaluated the ef-
fect of a multi-strain probiotic complex on the phago-
cytic activity and oxidative metabolism of granulocytes
and monocytes in the peripheral blood of lambs. The
experiment was conducted on 16 lambs divided into
control and experimental groups. Lambs from the ex-
perimental group were administered a probiotic sup-
plement containing Lactobacillus plantarum (AMT14,
AMT4, AMT15) and Bifidobacterium animalis (AMT30)
strains for 30 days, while the control group did not re-
ceive probiotics. The analysis showed thatlambs receiv-
ing probiotic support had significantly increased phago-
cytic activity and fluorescence intensity of granulocytes

and monocytes, indicating enhanced immune function.
Similarly, an improvement in the oxidative metabolism
of cells was observed after stimulation with Escherichia
coli bacteria and PMA. The authors concluded that this
probiotic complex can positively affect the immune sta-
tus of lambs, which may be important for increasing the
resistance of animals to infectious diseases.

Despite numerous studies confirming the positive
effect of probiotics on the immune status of lambs,
data on the use of probiotics in the specific conditions
of Uzbekistan and on the population of Karakul lambs
remain limited and insufficiently studied. In this regard,
the relevance of studying the probiotic “Maxilac” in the
context of morphological and biochemical blood pa-
rameters of Karakul lambs is of particular importance.
The aim of the study was to investigate the effect of the
probiotic “Maxilac” on the morphological and biochem-
ical blood parameters of Karakul lambs.

Materials and Methods

The research was conducted on young Karakul sheep
raised on Karakul sheep farms located in the de-
sert-steppe zone of the Mubarek district of the Kashka-
darya region (Uzbekistan). Twenty Karakul lambs from
the second lambing were selected for the experiment
on the principle of “similar pairs”, taking into account
their live weight at birth, which ensured the homogene-
ity of the groups in terms of physiological and biometric
parameters.

The study used lambs aged 2 and 4 months. The an-
imals were kept under standard conditions on Karakul
farms in the region, with adequate feeding and drink-
ing water. The climatic zone is desert-steppe, character-
ised by dryness and seasonal temperature fluctuations.
Stocking density and ventilation complied with veteri-
nary standards, which ruled out the influence of stress
factors on blood parameters. All lambs were divided
into two groups of 10 animals each:

control group (group I) - without probiotic sup-
plementation;

experimental group (group II) - with the addi-
tion of the probiotic under study.

The division into groups was carried out on the
principle of paired selection, taking into account live
weight at birth to minimise intergroup differences.

The probiotic under study was administered oral-
ly by dissolving 1 g of the preparation in 100 litres of
drinking water, which was given to the animals daily
throughout the study period. The preparation was used
to assess its effect on the morphological and biochemi-
cal parameters of the lambs’ blood.

Blood was collected from the jugular vein of the
lambs at three key points: before the start of the exper-
iment (baseline values), on the 15% and 30% days after
the start of probiotic administration. The volume of
blood collected was 5 ml, and the tubes contained an
anticoagulant to prevent clotting. Blood morphology
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parameters were determined using a BIOBASE BK6190
automatic haematology analyser, which ensured the ac-
curacy and reproducibility of the results. The main pa-
rameters were the number of erythrocytes, leukocytes
and haemoglobin level (Kaneko et al., 2008). Biochem-
ical blood parameters were examined using standard
laboratory methods accepted in veterinary clinical bi-
ochemistry (State standards, Beyerstein methods, etc.)
(Walker, 2002; Cooper, 2013). The concentrations of
total protein, glucose, urea, total bilirubin, magnesium,
cholesterol, chlorides, calcium, and phosphorus were
determined. Reagents from leading manufacturers
were used, and the equipment was regularly calibrated
to ensure the reliability of the results.

The data obtained were processed using statistical
software (e.g., SPSS, Statistica). The results are present-
ed as the mean value and standard error (M + m). To
determine the statistical significance of the differences
between the groups, Student’s t-test was used, with a
significance level of p<0.05.

All experimental procedures complied with interna-
tional and national standards for the ethical treatment of
animals, as confirmed by permits from the relevant vet-
erinary services (Directive 2010/63/EU, 2010). Control

of housing conditions and exclusion of infectious dis-
eases minimised the influence of external factors on the
studied indicators (Decree No. UP-5995, 2020).

Results

Given the importance of blood parameters as a sensitive
indicator of an animal’s physiological condition, par-
ticular attention was paid to assessing changes in the
number of erythrocytes, leukocytes and haemoglobin
levels under the influence of this biological preparation.
The studies were conducted on Karakul lambs aged two
and four months, which were given the probiotic under
study in the form of an aqueous solution at a dosage of
1 g per 100 1 of drinking water for a certain period. The
experimental group of lambs (group II) received the
preparation according to the protocol, while the control
group (group 1) was kept under standard conditions
without the administration of the probiotic. The anal-
ysis of morphological indicators revealed differences
between the animals in the control and experimental
groups in the dynamics of maturation, which indicates
the physiological response of the body to the action of
the probiotic. The summarised results of the morpho-
logical analysis of blood are presented in Table 1.

Table 1. Effect of the probiotic under study on the morphological parameters of blood in Karakul lambs (M+m)

Morphological Unit 2 weeks old 4 weeks old
parameters of blood of measurement Group | Group I Group | Group Il
Erythrocytes million 8.49+5.7 9.74+78 8.20+4.5 10.48+9.56
Leukocytes thousand 746+1.2 7.21£0.24 7.81+£0.65 7.24+0.86
Haemoglohin g/l 9.69+2.75 1.4+£3.02 10.72+2.36 1.82+2.4

Source: created by the authors

Analysis of the data presented in Table 1 demon-
strates the effect of the probiotic under study on the
morphological parameters of the blood of Karakul
lambs aged two and four months. The results obtained
allow to establish reliable differences between the con-
trol and experimental groups, indicating the biologi-
cal activity of the probiotic and its ability to modulate
physiological processes in the body of young animals.

Two-month-old lambs that were administered
the probiotic showed an increase in the number of
red blood cells compared to the control group. In par-
ticular, in the experimental group, this indicator was
1.25 million/mm?, which indicates stimulation of
erythropoiesis and, possibly, improvement in the oxy-
gen-carrying function of the blood. At the same time,
there was an increase in haemoglobin concentration of
2.71 g/1 compared to the same age group in the con-
trol group, which also confirms the positive effect of
the drug on blood function. At the same time, the to-
tal number of leukocytes in the experimental animals
was 0.25 thousand/mm? lower, which is probably due
to the normalising effect of the probiotic on the im-
mune system and a reduction in physiological stress.
A similar trend was observed in four-month-old lambs.

The number of erythrocytes in animals receiving the
probiotic reached 2.28 million/mm?3, which clearly
demonstrates the cumulative effect of the probiotic
with prolonged use. An increase in haemoglobin levels
by 1.10 g/1 also indicates a sustained improvement in
metabolic processes and blood transport functions. At
the same time, a decrease in leukocyte levels by 0.57
thousand/mm? relative to the control group can be in-
terpreted as a reflection of more sTable homeostasis
and the absence of inflammatory reactions in the body.
Such morphological changes in the blood with system-
atic administration of the probiotic confirm its adap-
togenic and immunomodulatory effects. Thus, a com-
prehensive analysis of Table 1 allows to conclude that
there is a positive trend in haematological parameters
against the background of the use of the probiotic under
study in Karakul lambs. The data presented illustrate a
tendency towards improvement in the oxygen-trans-
porting and protective functions of the blood, as well
as areduction in stress reactions, which may be impor-
tant in the practice of early rearing of young animals.

At the next stage of the study, an attempt was made
to characterise the effect of the probiotic preparation
on the biochemical parameters of blood, reflecting the
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intensity of metabolic processes and the general phys-
iological state of the organism. The blood biochemical
parameters obtained in the control group before the ad-
ministration of the probiotic indicate the baseline level
of metabolic activity in Karakul lambs: total protein con-
centration was 45.6 g/l, glucose level was 3.04 mmol/L,

urea - 4.79 mmol/L, total bilirubin - 1.32 mmol/L, mag-
nesium - 0.59 mmol/L, cholesterol - 6.06 mmol/L, chlo-
ride - 95.6 mmol/L, calcium - 1.44 mmol/L, and phos-
phorus - 3.71 mmol/L. These indicators were recorded
and presented in Table 2, which served as the basis for
further comparative analysis after the use of the probiotic.

Table 2. Biochemical indicators (r=0.05) in the blood
of young Karakul lambs before administration of the probiotic under study (M+m)

Blood serum index Units Control Experimental
of measurement Group | Group Il
Total protein g/L 45.6+3.35 51.6+40.4
Glucose mmol/L 3.04+0.40 412+0.64
Urea mmol/L 4.79+0.29 5.77+0.68
Total hilirubin mmol/L 1.32+0.39 1.56+0.36
Magnesium mmol/L 0.59+0.16 0.52+0.1
Cholesterol mmol/L 6.06+0.46 414+0.7
Chlorides mmol/L 95.6+4.36 82+1.05
Calcium mmol/L 1.44+0.63 1.22+0.2
Phosphorus mmol/L 3.71£0.28 3.49+0.2

Source: created by the authors

According to the data presented in Table 2, the bi-
ochemical composition of the blood of Karakul lambs
before the use of the probiotic “Maxilac” shows certain
differences between the control (I) and experimen-
tal (II) groups of animals, which indicates the initial
physiological characteristics of the young animals at
the start of the study. First of all, the level of total pro-
tein in the blood serum is noteworthy, which in the
control group was 45.6 g/, while in the experimental
group this indicator was higher and reached 51.6 g/1.
Such an increase may indicate better protein metab-
olism in lambs in group II, possibly due to more in-
tensive synthesis of proteins, including albumins and
globulins, in the liver and immune system. Elevated
protein levels at the initial stage of the experiment
may serve as a favourable prognostic indicator for the
adaptive capabilities of the organism.

The glucose content in animals from group II was
also higher (4.12 mmol/L) than in the control group
(3.04 mmol/L). This may be due to differences in en-
ergy metabolism, enzyme system activity, and carbo-
hydrate metabolism. Elevated glucose concentrations
may indicate more active metabolism or better feed
digestibility, but in the absence of additional data, this
indicator should be considered background for now.
The concentration of urea in the blood serum of lambs
from the experimental group was 5.77 mmol/L, which
is 0.98 mmol/L higher than in the control group (4.79
mmol/L). The increase in this indicator may be associ-
ated with enhanced protein catabolism or changes in
kidney function, but the values remain within the phys-
iological norm for animals of this age. This indicates the
absence of pathological disorders and the continued
functional capacity of the excretory system.

Total bilirubin levels also showed a slight in-
crease in animals in group II (1.56 mmol/L versus
1.32 mmol/L in the control group). This pigment is
formed as a result of haemoglobin breakdown, and its
concentration may reflect the condition of the liver and
erythropoiesis processes. A slight increase in bilirubin
levels indicates a possible increase in blood formation,
which is also consistent with the previously recorded
higher haemoglobin and erythrocyte levels in the ex-
perimental group. Against the background of these in-
creases, there is a decrease in serum magnesium levels
in the experimental group - 0.52 mmol/L versus 0.59
mmol/L in the control group. Given that magnesium
plays an important role in enzymatic activity and en-
ergy metabolism, its decrease may indicate its more
intensive use in metabolic processes, especially during
periods of rapid growth and development.

A significant difference between the groups was
found in cholesterol levels. In the experimental group,
its concentration was 4.14 mmol/L, while in the con-
trol group it reached 6.06 mmol/L. This may indicate
a decrease in lipid synthesis or their more active use
in metabolic processes. A decrease in cholesterol lev-
els can be considered a positive factor, indicating good
lipid metabolism. A similar trend was observed with
regard to chloride content: in the blood of lambs in the
experimental group, the level was 82 mmol/L, which is
lower than in the control group (95.6 mmol/L). Chlo-
rides play a key role in regulating acid-base balance
and osmotic pressure, so a decrease in their concentra-
tion may indicate certain changes in water-salt balance
and electrolyte metabolism.

The calcium content in the blood of the experi-
mental animals was 1.22 mmol/L, which is lower than
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that of the control animals (1.44 mmol/L). Calcium is
an important element for bone formation and is also
involved in nerve and muscle conduction processes.
A slight decrease in its level may be associated with ac-
tive skeletal formation in growing animals and more
intensive consumption from the bloodstream. Phos-
phorus, which also plays an important role in mineral
metabolism and bone formation, showed a slight de-
crease in the experimental group compared to the con-
trol group: 3.49 mmol/L versus 3.71 mmol/L, respec-
tively. This indicates a possible activation of growth and
mineralisation processes, accompanied by increased
consumption of this element. Thus, Table 2 illustrates
the biochemical characteristics of Karakul lambs before

the start of the study probiotic and demonstrates cer-
tain differences between the control and experimental
groups, which is an important background for the sub-
sequent analysis of the dynamics of changes under the
influence of the probiotic preparation. Based on the
data obtained, it can be assumed that in the organisms
of the lambs in group II, metabolic processes were al-
ready activated at the initial stage, which was reflect-
ed in the indicators of protein, carbohydrate, lipid and
mineral metabolism. These initial differences must be
taken into account when interpreting the subsequent
results and evaluating the effectiveness of the probi-
otic, the data on which are presented in the following
graph and Table 3.

Table 3. Biochemical indicators (r=0.05) in the blood
of Karakul lambs after administration of the probiotic under study (M+m)

Blood serum index Units 2 weeks old 4 weeks old

of measurement Group | Group I Group | Group Il

Total protein g/L 448+3.95 40.0+101 56.2+4.73 43+34
Glucose mmol/L 2.71+£0.44 3.77+0.22 3.3+0.777 3405
Urea mmol/L 51+0.27 6.9+0.6 5.3+0.6 6.81+0.5
Total bilirubin mmol/L 012+0.04 1.6+0.3 0.2+05 113+0.5
Magnesium mmol/L 0.36+0.02 0.44+0.10 0.52+0M 0.37+0.05
Cholesterol mmol/L 3.89+0.82 597+0.44 3.32+0.51 6.26+0.47
Chlorides mmol/L 106.6+5.44 97.0+5.3 130+£10.7 90.0+£3.3
Calcium mmol/L 2.29+0.68 3.68+0.50 2.92+0.24 2.48+0.21
Phosphorus mmol/L 4,65+0.50 3.78+0.27 3.5+0.2 2.78+0.24

Source: created by the authors

Table 3 shows the biochemical parameters of the
blood serum of Karakul lambs in the second and fourth
weeks after administration of the probiotic under study.
Analysis of the dynamics of changes in these parameters
allows important conclusions to be drawn about the
physiological effect of the probiotic on metabolic pro-
cesses in young animals. In the second week of the ex-
periment, the total protein content in the control group
was 44.8 g/l, while in the experimental group this indi-
cator was lower - 40.0 g/1. This decrease may be associ-
ated with the increased use of proteins against the back-
ground of intensified growth and development in lambs
receiving the probiotic. In the fourth week, the differenc-
es became even more pronounced: in the control group,
the protein level was 56.2 g/1, while in the experimental
group it was 43 g/l. This trend may indicate a redistri-
bution of protein metabolism towards plastic processes,
accompanied by a temporary decrease in serum protein,
which does not necessarily indicate a deficiency, but
rather reflects its active use in tissue synthesis.

The glucose level in the second week was higher in
the experimental group (3.77 mmol/L) than in the con-
trol group (2.71 mmol/L), which may indicate improved
carbohydrate absorption and increased energy metabo-
lism under the influence of the probiotic. In the fourth
week, the glucose content in both groups approached
3.3 mmol/L in the control group and 3.4 mmol/L in

the experimental animals, demonstrating stabilisation
of carbohydrate metabolism with a slight advantage in
the group receiving the supplement. Urea levels were
consistently higher in the experimental group in both
weeks: 6.9 mmol/L versus 5.1 mmol/L (second week)
and 6.81 mmol/L versus 5.3 mmol/L (fourth week). This
indicates an intensification of protein metabolism and,
possibly, more active protein breakdown, or an increase
in detoxification and excretory processes mediated by
the kidneys. It is important to emphasise that the values
remain within the physiological norm.

A significant difference between the groups was ob-
served in terms of total bilirubin concentration. In the ex-
perimental group, it was 1.6 mmol/L in the second week,
while in the control group it was only 0.12 mmol/L. In the
fourth week, the bilirubin level in the experimental group
decreased slightly to 1.13 mmol/L, but remained signif-
icantly higher than in the control group (0.2 mmol/L).
These values may reflect increased destruction of eryth-
rocytes or adaptive changes in the hepatobiliary system
caused by the action of probiotic microorganisms.

Magnesium content also varied: in the second week,
it was 0.44 mmol/L in the experimental group (com-
pared to 0.36 mmol/L in the control group), and by the
fourth week, it had decreased to 0.37 mmol/L, while
in the control group it increased to 0.52 mmol/L. This
dynamic may indicate a more intensive involvement of
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magnesium in enzymatic and energy reactions activat-
ed by the probiotic. Cholesterol levels in the experimen-
tal animals were higher than in the control animals in
both weeks: 5.97 mmol/L and 6.26 mmol/L, respective-
ly, compared to 3.89 mmol/L and 3.32 mmol/L. This
may indicate changes in lipid metabolism, including
lipoprotein synthesis and transport, and may be a con-
sequence of the body’s adaptation to growth, with an
increased need for structural lipids.

The chloride content in the control group increased
progressively from 106.6 mmol/L to 130 mmol/L,
while in the experimental group there was a decrease
from 97.0 mmol/L to 90.0 mmol/L. Lower values may
indicate increased chloride consumption in metabolic
processes or a change in water-salt balance. Such dy-
namics deserve attention, especially in hot climates,
where electrolyte loss can be significant. Calcium and
phosphorus levels in the experimental group were low-
er than in the control group. Thus, in the fourth week,
the calcium level was 2.48 mmol/L versus 2.92 mmol/L,
and the phosphorus level was 2.78 mmol/L versus 3.5
mmol/L. These elements are actively used in the for-
mation of bone tissue and ensuring neuromuscular
conduction. Their reduced content may be a temporary
consequence of intensive growth and mineralisation of
the skeleton.

A comparative analysis of the data presented al-
lows us to draw general conclusions about the dynam-
ics of biochemical indicators under the influence of
the probiotic “Maxilac”. For most parameters, there is
a marked difference between the control and experi-
mental groups, which indicates a systemic effect of the
probiotic on metabolic processes in the body of Karakul
lambs. Based on the results obtained, it can be said that
the probiotic supplement contributes to the activation
of energy and protein metabolism, as well as affecting
mineral and lipid metabolism. These changes can be
considered adaptively significant and physiologically
appropriate in the conditions of rearing young animals
in an arid climate. Thus, after analysing Tables 1, 2 and
3, a positive trend in the change in morphological and
biochemical blood parameters under the influence of
the probiotic “Maxilac” becomes apparent.

Discussion
Scientists are actively researching ways to improve the
efficiency of feeding ruminants with probiotics, seeking
to improve metabolism, digestion and the body’s adap-
tive abilities. In an experiment by V.N. Romanov (2022),
the effect of a combination of probiotic strains included
in the diet of sheep in loose and granulated form was
studied. An improvement in feed digestibility, an in-
crease in the level of volatile fatty acids in the rumen, an
increase in the population of beneficial microflora and
positive dynamics of haematological indicators were
established, which indicates metabolic stabilisation.
The results obtained in this study are consistent with

the conclusions of V.N. Romanov, confirming increased
microbiological activity and improved metabolic indi-
cators. However, unlike the experiment, this study fo-
cuses not on the form of probiotic administration, but
on the combination of specific phytobiotic additives,
which made it possible to identify additional effects re-
lated to live weight gain and feed conversion efficiency.

The study by V.A. Pleshkov & S.N. Belova (2022)
found positive changes in productivity indicators and
haematological parameters in lambs against the back-
ground of the use of the probiotic feed supplement
“Mucinol Extra”. An increase in absolute weight gain of
20.5%, average daily weight gain of 20.3%, and relative
weight gain of 50.0% was noted, accompanied by an in-
crease in haemoglobin and erythrocyte count by 11.2%
and 14.1%, respectively. At the same time, an increase
in the concentration of total protein, calcium, and phos-
phorus in blood serum was observed, with a decrease
in glucose levels by 4.0% and urea by 12.5%. In con-
trast to the results obtained in this study using the pro-
biotic under investigation, no decrease in glucose and
urea levels was recorded; on the contrary, both indica-
tors were higher in the experimental group compared
to the control group, which may indicate a difference
in the metabolic action of the probiotic strains used. In
addition, while the experiment with “Mucinol Extra”
showed an increase in total protein, the use of “Maxilac”
showed a tendency towards a decrease, probably due to
more intensive plastic use of proteins against the back-
ground of active growth. Despite these differences, both
studies demonstrated the beneficial effect of probiotics
on haematological and biochemical parameters, which
emphasises the general advisability of including them
in the diets of young sheep to stimulate metabolic pro-
cesses and increase the adaptive resistance of the body.

A study by A. Estrada-Angulo et al. (2021) showed
that the use of probiotics, prebiotics and their combi-
nation in lambs in a subtropical climate improved the
energy efficiency of the diet and some productive indi-
cators, with the combination of additives having a more
pronounced effect. In the present study, conducted in a
desert-steppe climate zone, the probiotic under inves-
tigation caused significant changes in the biochemical
parameters of the blood of Karakul lambs, such as an
increase in glucose and urea and a decrease in total pro-
tein, calcium and phosphorus, reflecting adaptive met-
abolic processes. Thus, despite differences in climate
and research focus, both experiments confirm the effect
of probiotics on the metabolism and physiological con-
dition of young sheep.

Current research highlights the multifaceted effect
of probiotics in sheep farming, aimed not only at im-
proving animal growth and health, but also at reduc-
ing environmental impact, including reducing meth-
ane emissions. A review by A.S.A. Saleem et al. (2025)
points to the ability of probiotics to stimulate benefi-
cial rumen microflora, improve fermentation processes
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and increase nutrient absorption, which contributes to
increased productivity and strengthened immunity. At
the same time, the authors note the need to optimise
the composition, dosage and methods of administra-
tion of probiotics for maximum effectiveness.

H. Chen et al. (2021) evaluated the effects of probi-
otics and polysaccharides of traditional Chinese medi-
cine (PTCM) on growth, blood biochemistry, and rumen
microbiota in lambs. Probiotics increased glucose and
immunoglobulin G levels, enhanced rumen microbial
protein, and lowered rumen fluid pH. PTCM increased
average daily gain, improved immune indicators, and
reduced the feed conversion ratio. Microbiota analysis
showed changes in the relative abundance of key bac-
teria affecting fermentation. The results confirm the
positive effects of probiotics and PTCM on metabolism
and immunity, with improved productivity via rumen
microbiota modulation.

In a study by H. Mao et al. (2023) studied the effect
of probiotics on growth, blood biochemistry, and rumen
microbiota in 24 Hu lambs aged 50 days, including 8
healthy lambs (13.2 £1.17 kg) and 16 lambs with slow
growth (9.46 +0.81 kg). The probiotic increased average
daily gain and dry matter intake (p <0.05), increased su-
peroxide dismutase and glutathione peroxidase activity,
and increased growth hormone and immunoglobulin G
levels. Lambs without probiotics had higher concentra-
tions of IL-6, interferon-gamma, and tumour necrosis
factor alpha (p <0.05). The probiotic also increased the
content of volatile fatty acids and acetate (p <0.05), and
the microbiota showed an increase in the genera Rumi-
nococcus, Succiniclasticum, and Acidaminococcus.

Unlike most studies aimed at assessing the effect
of probiotics on animal growth and health, the work
of 0. Machuskyi (2023) focused on the development of
a technology for the production of the probiotic “Spo-
ro-lex”. The study compared two production options:
in a liquid and in a solid nutrient medium. It was found
that production on a solid medium provides faster (by
24 hours) and more cost-effective fermentation, with
fewer intermediate control stages and the formation of
more mature spores, which increases the stability of the
preparation during storage. While most studies focus on
the biological effect of probiotics, this work concentrates
on the technological aspects that affect the quality and
stability of probiotic preparations, which is important
for ensuring their effective use in animal husbandry.

In a study by O. Shkromada et al. (2024) evaluat-
ed the effect of an enzyme-probiotic complex on the
productivity and health of rabbits during the stressful
period of weaning. The use of the complex contribut-
ed to an increase in live weight of up to 18.7%, an im-
provement in average daily gain and feed conversion, as
well as a reduction in the incidence of gastrointestinal
disorders. Biochemical indicators showed an increase
in erythrocytes, haemoglobin, and leukocytes, as well
as an improvement in lipid and protein metabolism

&b

and mineral balance (in particular, calcium). The re-
sults demonstrate the effectiveness of enzyme-probi-
otic supplements as alternative growth stimulants and
means of supporting the immunity of young animals.

In another study, O. Shkromada et al. (2023) fo-
cused on the effect of probiotic feed supplements on
the restoration of lactation in females after calving. The
use of Bacillus subtilis AX 20 and Bacillus licheniformis
EA 22 contributed to an increase in milk productivity
in cows by 12.9-21.35% during the period from 7 to 21
days of the experiment compared to the control. In sows
with hypogalactia, the use of Bacillus megaterium NCH
55 improved lactation and contributed to an increase
in piglet live weight by 18.5-31.91% at different peri-
ods after birth. There was also a significant increase in
the content of total protein, globulins and cholesterol in
the blood serum of animals in the experimental groups,
which confirms the improvement in metabolic process-
es and immune status. These results indicate the prac-
tical value of probiotics for increasing milk productivity
and adapting the female organism after calving.

In a study by S.T. Qureshi et al. (2020), the effect
of adding probiotics and crude protein levels (18% and
20%) to the diet of Salt Range lambs on growth param-
eters was evaluated. The experiment was conducted on
16 lambs aged about 30 days, divided into four groups
with different diets. The results showed that increasing
protein to 20% significantly improved average daily
gain and feed conversion (p < 0.05), while probiotics
had no significant effect on growth and blood biochem-
istry. The main factor in improving productivity was re-
lated to protein levels, and probiotics did not increase
growth efficiency under these conditions.

The study by V. Vosooghi-poostindoz et al. (2014)
assessed the effect of different protein levels and pro-
biotic supplementation on growth, blood parameters
and rumen fermentation in lambs before and after
weaning. In the pre-weaning experiment, increasing
the protein content from 16% to 18% increased wean-
ing weight and feed intake, while probiotics promot-
ed increased feeding and reduced stress (low cortisol
levels) but did not affect feed conversion and weight
gain. In the post-weaning period, differences in protein
levels (14.5% and 16.5%) and the addition of probiot-
ics did not significantly affect lamb productivity. Thus,
increased protein levels in the diet before weaning
improved growth and consumption, and probiotics re-
duced stress but did not increase overall productivity.

M.O. Machado et al. (2024) evaluated the effect of
probiotics on lambs of Texel and Ile-de-France breeds.
The animals were divided into groups: control (without
probiotics) and experimental with the addition of 1 g
and 5 g of probiotics per day. Over 84 days of observa-
tion, no weight gain was recorded, but the GP1 group
had higher silage and dry matter intake (p<0.001). The
control lambs showed thickening of the keratinised ru-
men epithelium (p <0.001), while the probiotic groups
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showed greater diversity of the rumen and faecal micro-
biome. For example, in GP5, the proportion of Azoarcus,
Dialister, Treponema and Fibrobacter increased, while
Anaeroplasma predominated in the control group
(p <0.05). This confirms the protective role of probiot-
ics for the microbiome and rumen morphology, despite
the lack of effect on productivity.

Overall, a review of the scientific literature con-
firmed the high level of research activity in the field
of probiotic use in animal husbandry. The diversity of
subjects (from lambs of different breeds to other farm
animals), methods and dosages underscores the rele-
vance of the topic. Probiotics are considered not only
as growth stimulants, but also as a means of improving
the condition of the microbiome, digestion and immune
functions. This indicates the great potential of this area
as a sustainable alternative to antibiotics and hormonal
stimulants in modern animal husbandry systems.

Conclusions
Based on the experiment and analysis of haematologi-
cal and biochemical indicators of Karakul lambs raised
in a desert-steppe climate zone, the following general
conclusions can be drawn. It has been established that
the use of the probiotic under study has a positive effect
on the physiological condition of young animals. Two-
and four-month-old lambs in the experimental group
(receiving the probiotic) showed increased levels of to-

lambs in the experimental group, there was a decrease
in the concentration of total protein, chlorides, and
phosphorus, with a simultaneous increase in glucose,
urea, bilirubin, magnesium, calcium, and cholesterol.
The picture was similar in four-month-old lambs, ex-
cept for a decrease in magnesium and calcium, which is
probably due to age-related changes in metabolic pro-
cesses. Such biochemical shifts indicate the activation
of metabolic adaptation processes, improved digestion
and metabolism due to the normalisation of the intesti-
nal microflora achieved by the use of probiotics.

Thus, in a desert-steppe climate, the probiotic un-
der study has been found to be highly effective in estab-
lishing the physiologically complete status of Karakul
lambs in the early stages of rearing. The sTable haema-
tological and biochemical shifts recorded during the
experiment reflect not only the activation of metabol-
ic processes, but also the potential of the probiotic in
question as a safe and promising means of increasing
the productivity of young animals in antibiotic-free
feeding systems. The results obtained can serve as a
basis for the introduction of this technology into sheep
farming practice in arid zones. In the future, it is neces-
sary to expand the scope of research, including the as-
sessment of productivity, immune status and gastroin-
testinal microbiota during long-term use of probiotics
in lambs of different ages and genotypes.
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IIpoouoTuk “Maxilac’TuH Kapary/J1 KOMJIOPYHYH
KO3Y/IaPbIHbIH KAHBIHBIH KOPCOTKYUYTOPYHO THUI'M3TI'€H TaaCHuPH

Paxmarwiiio Py3suryios
BeTepunHapus unumpepuHUH KaHAMOaTbl, npoeccop

CamapkaHp BeTepuHapablK MeguLnHa, Man yapba xaHa BMoTexHonorns yHMBepcuTeTu

140103, Mupso Ynyrbek keu., 77, CamapkaHp, w., 83b6exkctaH Pecnybnumkacsl

Nxpom daiisyiaen
AccucteHt

CamapkaHp BeTepuHapablK MeguLUnHa, Man yapba xaHa BMoTexHoNnornsa yHMBepcuTeTu

140103, Mup3so Ynyrbek keu., 77, CamapkaHp w., 836ekctaH Pecnybnukacsi

AHHOTANUA. V3UI/106HYH aKTyaN1yy/Iyry Kypd KOHTUHEHTA/AbIK KJIUMAT MapTTapblH/ia }KaHa UHTEHCUB/YY
MaJsl 4ap6ayblIbITbIHAA KapaKyJ »KYHAYY KOHJOPAYH >KacTapblHbIH TYPYKTYYJYTYH »aHa aZanTalUsChIH
YKOTOPYJIaTyy 3apbLI/bIIbIHAH KeJIUN YbIraT. bys 60J1cO OpraHu3M/IMH aJIMallyy NPOLeCCUH CTUMYIAAMITHIPYY
YUYH KOOIICY3 mpenapaTTapAbl W3/1ee Tajal KblIbIHAT. [IpOGUOTUKTEPAM TYy/lraH COHKY 3pTe Me3TUJJe
KOJIIOHYy aMblil 4apba >KaHbIOapJiapblHbIH TIeMaTOJIOTHSJIBIK aHa MeTabOoJIMKaJblK KepCOTKYYTOPYH
YKOTOpYJIaTyy 60I0OHYA MepCreKTUB/YY »K0J KaTapbl KapaayyZAa. bys HIITHH MakcaThl — 9KU »KaHa TePT alJIbIK
KapakyJi xKblkaaap/a “Maxilac” npo6HOTUTMHUH KaH MOP}OJIOTUsAJIbIK )KaHA OMOXUMHUSJIBIK KOPCOTKYITOPYHO
THUUTU3TeH TaaCUPUH U3UIZee 60sy. MakcaTka eTyy Y4YH 20 KJIMHUKAJBIK JIeH CO0JIYTY YblH KblJIKaslapza
3KCIIePUMEHT XKYPry3yJyll, ajap TeH 6eJlyHYNl Ke3eMeJl XKaHa TaKpbliiba TonTopyHa 6esyHAy. Usunsenren
NPOOGUOTHUK Ta)Kpbliba TOOYHYH wHuyydyy cyycyHa 100 sautpre 1 rpaMM ej4eMyHAe Kouyuanay. Ocyy
JMHAMHUKaCbIH/Ia 3PUTPOLUTAPABIK KaHa JeWKoUUTapblK GopMysiasap, reMOrJIoOOUH JEeHI33/M KaHa KaH
MeTabosMTTEepH 6aasaHibl. HaThiikaAa, TaxXphlii6a TOOYH/1a KO36MeJITe CalblIIThIPMaayy 3pUTPOLUTTEPAHUH
caHbl (10,48 MJIH/MKJ YeHHUH), TeMOTJIOOUH JleHr334 (11,82 r /1 4elinH) cTaTUCTHUKAIbIK MaaHU/ e KOoropyJiarl,
JIEUKOLUTTEPIUH CaHbl GU3UOJIOTUSJIBIK )KaKTaH TOMOH/OTOHY aHbIKTa/IJbl. BHOXUMUSAJIBIK KEPCOTKYUTOP/O
[JIFDK03a, MOYEeBHHA, »KaJ/Ilbl OMJINPYOHH KaHa X0JIeCTEPUH/MH KOHIIEHTPALMACHI )KOTOpyJlaraHbl 6alika/ras,
OyJl ajMalllyy NpOLleCCTEPUHUH aKTUBJAeELYYCYH kepceTeT. OuoJ 3Jie ydyypJa >KaJlbl 06eJoK, XJ0pUALeD,
Ka/JbLUH xkaHa pocdop JeHr331M 0pTo4d0o TeMeHAeAY. By1esrepyysiep 2 xaHa 4 alijarbl ke3eMeJ YeKUTTepPUH/e
cakTaazpl. /leMeK, U3UJIJJeHI'eH NMPOOHOTHUK aJMallyy KaHa TeMaToJIOTUAJIbIK apaMeTpJiepre OH TaaCUPHH
THUUTU3UI, aHbl a3blK aJMallyyHYH Oy3y/JyLIYH a/blH allyy >KaHa KapakyJ TYKyMyHJarbl »acTapAblH
OHYTYYCYH ONTHUMaJIJALITBIPYY YUYH KOJIJOHYY CyHYIITaJaT

Herusru co3aop: kapakyJs1 KOH; 3pUTPOLUTTED; JEUKOIUTTED; TeMOTJIOOHH; XaJIIbl 6€J10K; III0K033; MOUYeBHHA
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Biausinue npoouoTukra “maxilac” Ha norasarTejn KpOBH
MOJIOJHAKA RKaPaKY/JIbCKUAX OBel],

Paxmarymwio Pysurymnon
KaHgupat BeTepuHapHbIX HayK, Mpogeccop
CaMapKaH[ACKMIA rocyaapCTBEHHbIN YHUBEPCUTET BETEPUHAPHOMN MeAULIMHDI,
XXMBOTHOBOLCTBA 1 BUOTEXHOMOMMIA
140103, yn. Mup3so Ynyrbeka, 77, r. CamapkaHg, Pecnybnuka Y3bekumcTaH
Nxpom Paiisyiaen
AccucteHt
CaMapKaH[CKUIA rocyaapCTBEHHbIN YHUBEPCUTET BETEPUHAPHOMN MeULIMHBI,
YXMBOTHOBOLCTBA 1 BUOTEXHOMOMUIA
140103, yn. Mup3so Ynyrbeka, 77, r. CamapkaHp, Pecnybnuvka Y3bekumcTaH

AHHOTAMA. AKTyaJbHOCTb KUCCJIEJOBAHUS O0YCJIOBJIeHA HEOOXOJUMOCTBIO MOBBIIIEHUS PE3UCTEHTHOCTH
U 3JalNTUBHOCTU MOJIOJHSKA KapaKyJbCKHX OBell B YCJIOBHUAX PE3KO KOHTHHEHTAJIbHOTO KJMMaTa H
WHTEHCUBHOTO >XMBOTHOBOJCTBA, 4YTO TpeOyeT IMOKUCKA O0€e30MacHbIX CTUMYJISATOPOB OOMeHa BEIeCTB.
[IpuMeHeHUe MPOOUOTUKOB B pAHHEM MMOCTHATAJbHOM IEPHUO/ie PACCMAaTPUBAETCS KaK MePCIeKTUBHBINA MY Th
MOBBILIEHNUSI TeMAaTOJOTUYECKUX M MeTaboJMYeCKUX IOoKa3aTesJel y CeJbCKOX03SHWCTBEHHBIX KHBOTHBIX.
llesibto HacTosi[ed paboOThI SIBJIAJIOCH M3yYeHHe BJMAHUA NpobuoTuka «Maxilac» Ha Mopdosoruyeckue
U OUOXMMHUYEeCKHe I0Ka3aTeJd KPOBU Y KapaKyJbCKHX SATHAT B BO3pacTe JABYX U YETBHIPEX MecsleB.
[ mocTKeHUs Ieid MPOBeAEH 3KCIepuMeHT Ha 20 KJMHUYECKU 3J0POBBIX SATHSTAX, PAaBHOMEPHO
pa3zeIéHHBIX Ha KOHTPOJIbHYIO U ONBITHYIO rpynIbl. UccieyeMbiii TPOOGUOTHUK A06aBJIS/ICS B MUTHEBYIO BOJY
ONbITHOU rpynmne U3 paciéta 1 r Ha 100 a1. B guHaMuKe pocTa OLeHUBAJIUCh MOKA3aTeJad 3PUTPOLUTAPHOU
U JIeUKOIUTapHOU PopMyJi, ypOBEHb TeMOTJIOOHWHA, a TaKXKe MeTabOoJUThl KPOBU. YCTAHOBJIEHO, YTO Y ATHSAT
ONBITHOM TPYIIbI 1O CPAaBHEHHWI C KOHTPOJIbHOM [OCTOBEPHO MOBBICUJIUCH KOJHUYECTBO 3PUTPOIUTOB
(mo 10,48 muiH/MKJT), ypoBeHb reMoryio6uHa (o 11,82 r/i), a Takke oTMe4eHO GU3UOJIOTNUECKOe CHIDKEHH e
KOJIMYeCTBa JIEUKOLUMUTOB. B OHMOXMMHYECKHUX MOKa3aTessaX 3aPpUKCUPOBAHO yBeJHWYeHHEe KOHIEHTpAIUH
[VIIOKO3bI, MOYEBHUHBI, 001lero OUIMPYOHMHA U XOJIeCTEPHUHA, YTO MOXET CBU/ETEJNbCTBOBATH 00 aKTHUBAI[UHU
00MeHHBIX TmporeccoB. OZHOBpeMeHHO HaOJIIAAJoCh yMepeHHOe CHWXKeHHe YPOBHSA 06lnero 0esika,
XJIOPUI0B, Kaiblus U pochopa. 3T U3MEeHEeHHUS COXPAHSIUCh B 06e KOHTPOJIbHbIE TOUKHU — B 2 U 4 Mecsa.
TakuM 06pasoM, MpUMeHeHUEe UCCIelyeMOro Mpo6UOTHKA 0Ka3asI0 MOJ0XKUTENbHOE BIUsHUE HA MOKa3aTe u
oOMeHa W TeMaTOJIOTUYEeCKHX I[apaMeTpoB, 4YTO I[O3BOJISeT PEKOMEHAO0BATh €ro s NPOPUIAKTUKHU
QJIMMEHTAPHbIX HAPYIIEHUH U ONNTUMHU3ALUH PA3BUTHS MOJOAHIKA KapaKyJIbCKON MOPOAbI

RoueBbie CJI0BA: KapaKyJeBOACTBO; 3PUTPOLUTHI; JIEUKOIUTHI; FeMOIJIOOWH; OOIIUK 6eJsIoK; T/II0KO033;
Kap6aMmu/
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Abstract. The relevance of this study lies in the necessity to preserve and selectively improve the
indigenous Kyrgyz horse - a rare and unique breed group adapted to the extreme conditions of high-
mountain environments. The genetic characteristics of this population have previously been studied to
a very limited extent, which hinders effective management of its gene pool. The purpose of this study was
to determine the intrapopulation genetic structure of Kyrgyz horses from the north-eastern region of
the Kyrgyz Republic using single nucleotide polymorphisms (SNPs) and morphological traits. To achieve
this, SNP genotyping was carried out using the Equine80k array (Illumina), alongside morphometric
assessment of exterior traits, cluster and correlation analyses (UPGMA, PCoA, Dice, Mantel tests), and
binary coding of phenotypic data. According to SNP analysis, the population was divided into two genetic
clusters: the first comprised 22 horses with a genetically homogeneous structure, while the second included
3 individuals (KIR8, KIR18, KIR20) displaying higher genetic distance. Based on morphological traits,
two clusters were also identified: the first group consisted predominantly of dark-coated horses (92%)
with body measurements below average breed standards (up to 136 cm at the withers in 83% of cases);
the second group comprised light-coloured horses (chestnut, grey, buckskin - 83%) with more developed
conformation features (height at withers >136 cm, chest girth >158 cm - 92%, cannon bone girth >18
cm - 100%). However, results of the variation analysis and Mantel test (r =-0.07396; p = 0.0499) indicated
no statistically significant correlation between morphological traits and SNP data, suggesting that traditional
exterior features are independent of the molecular markers used. The practical significance of this study lies
in establishing a foundation for future selective breeding and DNA-based certification of Kyrgyz horses, and
in the development of scientifically grounded programmes for conserving native populations under mountain
livestock systems
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Introduction

The development of highland animal husbandry is
impossible without sustainable, ecologically adapted
breeds capable of ensuring productivity in extreme cli-
matic conditions. In the Kyrgyz Republic, where more
than 75% of the territory is occupied by mountains, the
indigenous Kyrgyz horse is a strategically important
genetic resource. This population was formed under
the influence of natural selection, herd maintenance,
and folk breeding. However, in recent decades, the in-
creased introduction of improved breeds, spontaneous
interbreeding, and the weakening of breeding control
pose a threat of genetic erosion. Under these conditions,
the importance of molecular genetic approaches is par-
ticularly increasing, which help to objectively assess the
intrapopulation structure, identify unique lineages, and
lay the foundation for the targeted conservation and re-
production of the indigenous gene pool.

In the Republic of Kyrgyzstan, horses of their own
selection, well adapted to local natural and climat-
ic conditions, are traditionally bred. The direction of
horse breeding in the republic is mainly productive,
with a herd-based method of maintenance. To a less-
er extent — sports, working horses, and horse breeding.
Horse breeding is aimed at meeting the needs of farm-
ers in draft power and horseback riding, the production
of horse meat and koumiss, and equestrian games. The
main body of horse stock consists of the local Kyrgyz
improved horse, its crossbreeds, the Novokyrgyz breed
and a small group of indigenous Kyrgyz horses. Accord-
ing to S.D. Omurzakov (2011) there are 6 main breeds
of horses bred in the republic: Novokyrgyz, which oc-
cupies 55% of the total population (195-200 thousand
units); the second largest - local Kyrgyz improved -
40% (150-200 thousand units); then trotting horses -
3-4% (10-12 thousand units); representatives of the
Don breed - 1-1.5% (3-3.5 thousand units); English
thoroughbred horse breed - 0.5-1% (1 thousand units)
and crossbreeds of different breeds - 1%.

Since the early 2020s, several significant studies
have been conducted to assess the genetic diversity of
traditional horse breeds using high-density SNP chips.
The study by A. Pozharskiy et al. (2023) conducted the
first GWAS (Genome-Wide Association Studies) analy-
sis and SNP typing of indigenous Kazakh horses, iden-
tifying 60 significant polymorphisms associated with
body size and weight, which highlights the high breed-
ing value of such populations. The researchers noted a
weak intra-breed structure, which was also observed in
the populations of Kyrgyz horses, despite pronounced
external differences.

Similar work was also carried out in the neighbour-
ing regions of Central Asia. Thus, D. Kabylbekova et
al. (2023) performed a molecular genetic evaluation of
Kazakh horses of the Zhab and Adai types using SNP
analyses of the LCORL and PRKAG3 loci associated with
meat productivity. The researchers revealed a high

o

level of homozygosity in the studied groups and limited
polymorphism, especially in horses from the Zhetysu
and Mangystau regions. Despite this, it has been found
that certain genotypes correlate with muscle develop-
ment, chest volume, and growth rate, which confirms
the possibility of using these SNP markers as tools for
the genetic assessment of productive qualities in tradi-
tional horse breeding. However, the internal structure
and degree of divergence between regional groups have
not been sufficiently disclosed, which underscores the
need for broader genomic research involving high-den-
sity SNP chips.

Reproductive traits play an important role in the de-
velopment of effective breeding programmes. The study
by M.D. Gomez et al. (2020), based on an analysis of more
than 696,000 pedigree records of eight Spanish horse
populations, has shown that the age of the first foaling,
the intervals between foaling, and the duration of repro-
ductive life have a moderate to high heritability (up to
0.42 in mares and 0.28 in stallions). Particularly high val-
ues were recorded for sports breeds. The data obtained
confirmed the importance of including these traits in
genetic selection models, which is also relevant for tradi-
tional breeds in need of sustainable breeding strategies.

The role of the mutation in the DMRT3 gene, also
known as the Gait Keeper mutation, was examined
in detail in the study by T. Kristjansson et al. (2014),
where it was found to be directly related to the quality
and types of gaits in Icelandic horses. The AA genotype
enhanced lateral gaits, while carriers of the CA geno-
type showed better performance in diagonal gaits (trot,
gallop). These data highlight the influence of individual
genes on movement coordination and exterior charac-
teristics, but it should be emphasised that systematic
studies of similar mutations in Central Asian indige-
nous breeds are still insufficient.

E.T. Todd et al. (2020) identified potential lethal
haplotypes in the breed of purebred riding horses, fo-
cusing on the consequences of inbreeding and breeding
without considering the genetic stability of populations.
It was found that mutations in the LY49B gene are as-
sociated with foetal mortality, despite the high frequen-
cy of heterozygotes. This highlights the importance of
including genetic monitoring in breeding programmes,
especially when working with confined or native popu-
lations where latent lethal alleles can negatively affect
abundance and reproduction.

Thus, the current scientific situation requires an
integrated approach to the study of the gene pool of
the Kyrgyz aboriginal horse using modern molecular
genetic methods and parallel analysis of exterior fea-
tures. The purpose of this study was to identify the in-
trapopulation genetic structure of Kyrgyz horses in the
north-eastern region based on high-density SNP typing
using an Equine80k microchip, and to analyse the mor-
phometric characteristics of individuals.
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Materials and Methods

Location and dates of research. The field stage of sam-
pling and morphometric measurements was conducted
in June 2024 at the Laboratory of Animal Genetics of
the National Academy of Sciences of the Kyrgyz Repub-
lic (Bishkek) with a trip to the mountainous upper val-
ley of the Tonsky district of the IssykKul region. Labo-
ratory processing and data analysis were performed in
the period from July to October 2024.

Objects of research and ethics. The study involved
25 animals of indigenous Kyrgyz horse breeds from pri-
vate farms in the villages of Temir-Kanat (6 units), Kok-
Sai (5), Zher-Uy (4), Tuura-Suu (5), and Toguz-Bulak
(5). The animals were identified using a unique mark-
ing code with the prefix KIR (Kyrgyz breed). All proce-
dures complied with the European Convention for the
Protection of Vertebral Animals Used for Scientific Pur-
poses (ETS No. 123, 1986) and the recommendations of
the World Organisation for Animal Health (OIE) (2021)
on bioethics. Biomaterial sampling was carried out
painlessly, without sedation, and did not cause stress
in the animals.

Sampling and morphometry. For genetic analy-
sis, hair follicles were selected by DNA genotyping: at
least 20 hairs with roots from the withers, manually.
The samples were stored in paper envelopes at a tem-
perature of +4°C until DNA isolation. The selection was
carried out according to the requirements of ISAG (In-
ternational Society for Animal Genetics, 2017). Exter-
nal measurements in horses were carried out before
sampling according to generally accepted zootechnical
standards using measuring tape and compasses. The
main external indicators included height at the withers
(1), oblique body length (2), chest circumference (3),
and metacarpal circumference (4) (Fig. 1).

Figure 1. Main indicators of the exterior
Source: created by the authors

SNP genotyping. It was performed using a set of
Equine 80k HTS biochips and reagents manufactured
by Illumina Inc. (USA) using the iScan genetic system
for 145 SNP markers recommended by the Internation-
al Society of Animal Genetics (ISAG) and approved by

the Eurasian Economic Commission, Collegium (2020)
(Isakova et al., 2018; 2021).

Data processing and analysis. The allelic data
obtained during SNP genotyping, and the external mor-
phological features of Kyrgyz horses, were encoded in
binary form: the value “1” corresponded to the pres-
ence or severity of the trait, and “0” - to its absence.
This encoding method allowed unifying heterogeneous
data for statistical and cluster analyses. The following
methods were used to identify the population structure
and assess the degree of correspondence between mo-
lecular and phenotypic traits:

@ the UPGMA (Unweighted Pair Group Method
with Arithmetic Mean) method, implemented through
the SAHN algorithm, was used to build dendrograms
and identify clusters based on the level of genetic sim-
ilarity between individuals. The method is widely used
in population genetics due to its simplicity of interpre-
tation and visual visualisation of groupings;

@ the Dice coefficient (Dice, 1945) was used to
calculate the degree of similarity of binary matrices,
which is especially important when comparing data of
different origins (morphological and genetic). It allows
objectively assessing the overlap of features between
two objects;

@ principal Coordinates Analysis (PCoA) was ap-
plied to visualise the intrapopulation structure based
on the distance matrix. This method helped to reflect
the genetic differences between individuals in the form
of a two- or three-dimensional scheme, which is conve-
nient for subsequent interpretative analysis;

@ the Mantel test (1967) was used to determine
the degree of statistical dependence between two dis-
tance matrices based on morphological and SNP data.
This helped to determine whether there is a correlation
between phenotypic and genetic diversity in the study
population.

All data processing and mathematical calculations
were performed in the NTSYSpc software, version 2.2
(Rohlf, 1998). To assess the reliability of the obtained
clusters, bootstrap analysis with 1,000 repeated sam-
ples was used, implemented in the FreeTree software
suite (Pavlicek et al, 1999). Visualisation of dendro-
grams was performed using the TreeView programme
(Page, 1996).

Results and Discussion

The study analysed the population of indigenous Kyr-
gyz horses, distributed mainly in the mountainous re-
gions of Naryn, Issyk-Kul, and Osh regions. The popu-
lation is estimated at about 50 thousand animal units.
Comprehensive studies of phenotypic and genotypic
characteristics conducted by scientists of the National
Academy of Sciences of the Kyrgyz Republic have al-
lowed identifying the Kyrgyz horse as a separate breed
group. This paper presents the results of the phenotyp-
ic and molecular analysis of this population.

i
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DNA polymorphism is so great that any two organ-
isms, no matter what kind, reproducing sexually, will al-
ways carry differences in their DNA, which can be iden-
tified in one way or another. Analysing a large number
of SNPs at once allows determining a population fea-
ture and provides more valuable information, including
the genealogy of individuals and their traits that may
be useful in breeding. To identify potential SNPs related

to colour and exterior characteristics, horses were sam-
pled and grouped according to the main morphological
characteristics - colour, height at the withers, oblique
body length, chest circumference, and pastern circum-
ference. According to these indicators, the horses were
divided into several groups, as shown in Table 1. This
distribution allowed identifying variability within the
population in key external characteristics.

Table 1. Grouping by morphological characteristics of the horse phenotype

No.

Morphological indicators

Groups

Number of animals

Coat (5 groups)

chestnut

10

black

grey

red

liver-chestnut

Height at the withers (4 groups)

up to 135cm

from 135 to 136cm

from 136 to 139cm

over 139cm

(&) B S S S e R IR~

Oblique body length (3 groups)

up to 142cm

—_
=

from 142 to 145cm

over 145cm

Chest circumference (3 groups)

up to 158cm

from 158 to 165cm

over 165cm

Metacarpal girth (3 groups)

up to17.5cm

|00 | 00|O| N |

18cm

18.5cm

Source: compiled by the authors

An analysis of the data in Table 1 shows that with-
in the studied population of Kyrgyz horses there is sig-
nificant variability in key morphological features. By
colour, the most numerous group is the chestnut (10
units), followed by the grey (7) and black (4) coats,
which reflects the diversity of coat colour in the popu-
lation. The distribution of height at the withers, oblique
body length, chest circumference, and metacarpal cir-
cumference also demonstrates heterogeneity: the num-
ber of individuals is almost evenly distributed among
the selected groups, indicating the presence of diversity
in exterior parameters. This indicates the preservation
of phenotypic diversity within the population, which
is an important factor for maintaining its adaptive and
breeding qualities. Thus, grouping by morphological
features helped to identify several morphological sub-
groups within the population, which was used to com-
pare with genetic data and identify potential SNPs asso-
ciated with external characteristics.

Genotyping and analysis of the genetic struc-
ture. A two-level cluster analysis, biplot analysis, was
used to visually display information about both samples
and variables of the Kyrgyz horse data matrix (Fig. 2).

0.65

KIR14
.

Cluster I

0.34 e | JIR19

0.02 s s -

PC2 shown 12% of summary of variables
.

-0.61 T T T T T
-0.61 -0.42 -0.22 -0.03 0.16 0.36 0.55

PC1 shown 13% of summary of variables

Figure 2. Biplot (principle of main coordinates)
Source: compiled by the authors
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The figure shows a biplot based on SNP data,
which displays the distribution of 25 Kyrgyz horses in
a two-dimensional space defined by two main coordi-
nates (PC1 and PC2). The first main coordinate (PC1)
explains 13% of the variation, and the second (PC2)
explains 12% of the variation in the overall variabili-
ty of the features. The analysis showed the division of
the studied population into two main clusters: Cluster
1 and Cluster 2. The Cluster 1 contains 22 individuals
united by close genetic similarity, and the Cluster 2 in-
cludes 3 animals that differ from the main group.

This separation may be conditioned by differences
in the allelic frequencies of SNP markers, reflecting the
genetic structure and variability within the population.
The division into two clusters indicates the presence
of genetic differentiation, which may occur due to ge-
ographical isolation, breeding processes, or historical
genetic differences between subgroups of horses. The
reasons for the differences between clusters can be
both phenotypic features (for example, colour or ex-
terior parameters) and genetic variations due to he-
reditary factors. Given that PC1 and PC2 together ac-
count for about 25% of the total variation, most of the
genetic diversity remains outside the two-dimensional
representation, which is typical for complex biological
systems with many features.

This division is important for understanding the
intrapopulation structure and can be used for further
analysis of associations between genotype and pheno-
type, and for optimising breeding work and preserving
the genetic diversity of Kyrgyz horses. To visualise the
genetic differentiation of the studied horses based on
SNP marker data, a cluster tree was constructed us-
ing the UPGMA (Unweighted Pair Group Method with
Arithmetic Mean) method based on the standard Nei
distance. The reliability of clustering was assessed us-
ing bootstrap analysis. The results are shown in Fig-
ure 3. The dendrogram (Fig. 3) shows that the studied
population of Kyrgyz horses was divided into two main
clusters. The numbers indicated between the branch-
es are bootstrap values reflecting the reliability of the
established clusters. The higher this value, the more
stable the cluster is when generating samples multi-
ple times using the Monte Carlo method. The analysis
shows that most individuals form stable and genet-
ically homogeneous subgroups, which indicates the
presence of a certain intrapopulation structure. This
is especially evident in the cluster combining samples
KIR17, KIR22, KIR4, KIR6, and KIR24, which has high
bootstrap values (94 and 72), which indicates a high
reliability of their genetic proximity. The first main
group is of interest, in which the KIR8, KIR18, and
KIR20 samples form a separate branch. Despite the
relatively low bootstrap scores (maximum 31), their
association into one cluster may indicate the pres-
ence of a common genetic feature that distinguishes
them from other groups. To compare the results of the

genetic analysis with the external features, clustering
based on morphometric data was performed, based on
the Nei and Li/Dice similarity coefficient. The reliabil-
ity of clustering was also assessed by bootstrap analy-
sis. The results are shown in Figure 4.

Figure 3. UPGMA of the standard Nei distance
according to SNP markers
Source: created by the authors

Figure 4. The dendrogram is constructed according to
morphological features, the coefficient of Nei and Li/Dice
Source: created by the authors

@
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According to the results of cluster analysis (Fig. 4),
a group of Kyrgyz horses in the amount of 25 units was
divided into two main clusters. The numbers located be-
tween the branches reflect bootstrap values indicating
the degree of reliability of combining individuals into
the corresponding subgroups. The Cluster 1 includes
12 animals with similarities in a number of morpho-
logical features. The majority of animals in this group
have dark coats (chestnut and black colours) -92% (11
animals). According to the main measurements of the
exterior: height at the withers up to 136 cm was ob-
served in 83% (10 animals), oblique body length up to
145 cm - in 83% (10 animals), chest circumference up
to 165 cm - in 92% (11 animals), and metacarpal cir-
cumference up to 18 cm - in 75% (9 animals). Thus, the
first cluster unites individuals with a relatively compact
physique while maintaining breed standards, as well as
predominantly dark colour.

The Cluster 2 includes the remaining 13 animals,
which are characterised by opposite characteristics.
83% of the animals (10 animals) have a predominant
light colour (red, grey, liver-chestnut). Morphometric
data also show differences: height at the withers ex-
ceeds 136 cm, oblique body length exceeds 145 cm,
chest circumference exceeds 165 cm - these signs are
characteristic of 92% (11 animals); metacarpal circum-
ference of more than 18 cm is observed in all 12 horses

in the second cluster (100%). These data indicate that
the second cluster contains animals with a more mas-
sive and elongated physique, exceeding the standard
breed indicators, and a light colour.

The marked differentiation of morphological fea-
tures (Fig. 3 and 4) may indicate the presence of in-
breed variability due to both genetic and breeding-cli-
matic factors. The performed grouping of animals by
phenotypic characteristics (Table 1) and subsequent
cluster analysis based on morphological characteristics
using the Nei and Li/Dice coefficients (Fig. 4) revealed
two distinct clusters within the population of Kyrgyz
horses under study.

The first cluster unites animals with predominant-
ly dark hair colour and smaller exterior measurements,
while the second cluster is characterised by a predom-
inance of light colours and larger body measurements.
Thus, visualisation based on morphological features
demonstrated the degree of proximity of individual in-
dividuals grouped by appearance and colour within the
population, and also allowed tracing stable differences
within the breed. Additionally, to confirm and detail the
results obtained, a grouping by morphological features
based on SNP datawas performed (Table 2). The obtained
genotypic data correspond to the identified morphologi-
cal clusters and confirm the existence of two stable phe-
notypic subgroups in the population of Kyrgyz horses.

Table 2. Grouping by morphological features based on SNP data

Groups Source of the variation Degrees of freedom Components of variation Variation (%)
AS | ith Between populations 24 Va=42.27006 100.00 ***
(A) Samples without Within the population 27 Vb =0.00000 0.00 **
grouping
Total 51 42.27006
(B) Data grouped by Between collection points 4 Va=4.67276 11.03NS
the place where it was Within the population 45 Vb =37.70185 88.97 NS
collected Total 49 42.37461
Between groups 4 Va=-0.68679 -1.66%**
(C) Samples were grouped | Between groups within a population 20 Vb=42.08095 101.66***
by coat Within the population 91 Ve=0 ONS
Total 115 41.39416
Between groups 2 Va=0.16994 0.40NS
(D) Samples grouped  "getyeen populations within a group 22 Vb= 4214168 99.60 NS
according to the oblique Within th ot > Vo- "
length of the trunk ithin the population 5 c=0 0
Total 49 42.31161
Between groups 2 Va=0.40752 0.96 NS
(E) Samples grouped by | Between populations within a group 22 Vb= 41.97412 99.04 NS
chest circumference Within the population 25 V=0 0~
Total 49 42.38164
Between groups 2 Va= 019344 0.46 NS
(F) Samples grouped " gey\yeen populations within a group 22 Vb= 4213287 99.54NS
according to the pastern — - — "
circumference Within the population 25 Ve=0 0
Total 49

Note: (A) samples without grouping; (B) grouping by collection location; (C) grouping by coat; (D) grouping by oblique body length;
(E) grouping by chest circumference; (F) grouping by metacarpal circumference; NS —no significant difference; *p-value >0.5; ** p-value >0.1;

*** p-value >0.01
Source: created by the authors

—en

Journal of Osh State University. Agriculture: Agronomy, Veterinary and Zootechnics, Vol. 4, No. 2



Toktosunov et al.

Table 2 is a comparative analysis of the contribu-
tion of morphological groupings to the overall genetic
variance by SNP markers. Option (A), where the anal-
ysis was performed without preliminary grouping,
shows the maximum possible level of genetic variation
between populations (100%), which indicates the pres-
ence of pronounced differences in the studied materi-
al in the absence of a priori classifications. However,
already at the first level of grouping - at the sampling
site (Option B) - the proportion of intergroup variation
sharply decreases to 11.03% and turns out to be sta-
tistically non-significant (NS), which indicates the ab-
sence of a significant spatial structure of the population
at the level of SNP profiles.

The most interesting results are observed when
grouped by phenotypic traits. In the case of the colour
of the suit (Variant B), a negative value of variation be-
tween the groups is found (Va=-0.68679), which may
indicate the artificiality or conventionality of this divi-
sion and its inconsistency with the genetic structure.
The intragroup variation is more than 100%, which
also confirms the lack of genetic validity of the age dif-
ferences. Similar results were obtained in the analysis
of external indicators: oblique body length (D), chest
circumference (E), and metacarpal circumference (F),
where the contribution of intergroup variation ranges
from 0.40-0.96% and is not statistically significant.

Thus, none of the analysed morphological features
explains a significant part of the molecular variation.
This indicates that the studied SNP markers are not di-
rectly associated with the selected morphological char-
acteristics or exterior parameters. This result is typical
for markers located outside the coding regions or not
involved in the regulation of traits that are subject to
polygenic heredity and strong environmental influenc-
es. Additionally, the Mantel test, comparing the matri-
ces of genetic and morphological distances, showed a
low and negative degree of correlation (r = -0.07396,
p = 0.0499), which confirms the lack of congruence be-
tween the morphological and molecular genetic struc-
ture. This may be due to both the complex nature of
phenotypic traits and the limited number of markers
used in the analysis. In general, the data obtained in-
dicate the need for an integrated approach to assess-
ing the inbreed structure, including expanding the set
of SNP markers, in-depth morphometric analysis, and
consideration of environmental and breeding factors
when interpreting the results.

A comparable study was conducted by J. Yun et
al. (2022), where the genetic structure of Mongolian
horses from four geographically isolated regions was
analysed using 14 microsatellite markers. The re-
searchers revealed a high level of polymorphism and
significant interpopulation differentiation, especially
between the southern and northern groups. The use of
PCoA and FCA helped to visualise a clear genetic sepa-
ration, and cluster analysis confirmed the existence of

two main genetic clusters. These results correlate with
the data of the present study, which also shows struc-
tural heterogeneity within traditional populations, de-
spite morphological proximity. The study demonstrates
that in the absence of phenotypic differences, molecu-
lar markers can reveal a hidden population structure
caused by spatial isolation and genetic drift.

A similar approach was implemented in the study
of traditional Kazakh horses (Genetic structure and ge-
nome-wide..., n.d.), where, based on PCA, ADMIXTURE
data and distance analysis, it was shown that intrapo-
pulation differences between regional groups do not
reach statistical significance. The genetic homogene-
ity helped to consider the studied animals as a single
breed, which contrasts with the results obtained in the
analysis of Kyrgyz horses, where pronounced structur-
ing and the presence of several genetic clusters were es-
tablished. Additionally, a GWAS analysis was performed
in the Kazakh study, which helped to identify markers
associated with the development of bone and nervous
systems, whereas in the Kyrgyz sample, the main focus
was on population structure and morphometry. Thus,
in both cases, the high breeding value of Central Asian
horses was confirmed, but the differences revealed em-
phasise the influence of local breeding practices on the
development of a genetic profile.

An additional perspective was provided by ]. Metz-
ger etal. (2014), based on genome-wide sequencing of
both purebred and mixed-breed horses. The research-
ers identified more than 10 million SNPs and over a
million indels, of which a significant part had not been
previously described. It was found that mixed-breed
animals were dominated by unique mutations asso-
ciated with metabolic and morphogenetic processes,
whereas purebred animals were dominated by muscle
activity and neurodevelopment. Although the current
study also used high-density SNP analysis, the focus
was on inbreed structure rather than differences be-
tween types of ancestry. Nevertheless, both approach-
es demonstrate the value of large-scale genotyping for
identifying signs of selective breeding and studying
adaptations.

V. Rossokha et al. (2022) evaluated the informa-
tive value of individual SNPs and polymorphisms of the
LY49B, EDNRB, and CSN3 genes in three horse breeds
using PCR-RFLP. The researchers found the presence of
a lethal LWFS mutation in the Ukrainian horse breed
and showed that the analysis of individual genes can
serve as a diagnostic tool in breeding. In contrast to
the focused methodology used in research, the current
study was based on the analysis of thousands of mark-
ers within the Equine80k platform, which revealed a
more complete picture of intra-breed differentiation.
Thus, mass SNP genotyping demonstrated a higher res-
olution than targeted study of individual loci.

Another example of an applied molecular approach
is presented in the paper by M.A. Ayala-Valdovinos et

@
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al. (2016), where mutagen-specific PCR (MS-PCR) was
developed for genotyping a mutation in the EDNRB
gene associated with lethal white foal syndrome. The
proposed method helped to quickly and accurately
identify carriers, replacing more time-consuming diag-
nostic methods. Despite the fact that the research had
a narrow applied focus, it emphasised the importance
of integrating genetic tests into the breeding system. In
contrast, the Kyrgyz study focused on population struc-
ture and a comprehensive analysis of morphometric
and genetic traits, which demonstrates a broader as-
sessment of the genetic potential of the population.

A study of eight native Japanese horse breeds and
Japanese thoroughbred mounts using SNP genotyping
by T. Tozaki et al. (2019) revealed relatively low genetic
diversity in most local breeds, except Hokkaido. Cluster
and phylogenetic analyses have shown that the genetic
relationships between the breeds generally correspond
to their geographical distribution. Japanese thorough-
bred horses differed from both local Japanese breeds
and foreign thoroughbreds, demonstrating unique ge-
netic characteristics. The study confirmed the origin
of Japanese horses from Mongolian ancestors who mi-
grated through the Korean Peninsula.

Thus, a comparison with the results of other re-
searchers demonstrated a steady trend: morpho-
logical parameters often do not reflect real genetic
diversity, especially in populations with open repro-
duction and without targeted breeding based on ex-
ternal characteristics. The inclusion of high-density
SNP analysis and in-depth morphometry in a single
methodology helps to more accurately assess the in-
ter-breed structure, identify hidden clusters, and de-
velop sound strategies for preserving the genetic re-
source. The totality of the data presented highlights
the need for an integrated approach to the study of

within the population was established, which was con-
firmed by the results of cluster and statistical analysis
of SNP marker data. The study revealed two main ge-
netic clusters reflecting the inter-breed structure, while
the phenotypic variation in the main morphological
features was significant and heterogeneous.

The SNP markers used did not correlate with mor-
phological parameters, which indicated the complex
nature of the inheritance of phenotypic traits and the
significant influence of non-genetic factors such as
housing conditions and habitat. This pointed to the lim-
itations of traditional morphological criteria in assess-
ing the genetic structure of the breed and emphasised
the importance of the integrated application of both
classical morphometric methods and advanced bio-
technologies.

To increase the efficiency of breeding work, it was
recommended to develop and implement DNA mark-
ers linked to key morphological and productive traits,
which would speed up the selection process and im-
prove the quality of breed characteristics. The obtained
data on the genetic structure and intra-breed variabil-
ity could become the basis for the creation of adapted
breeding programmes and strategies for preserving the
genetic resource of Kyrgyz horses.

In the future, it was recommended to expand the
sample of the studied animals and increase the densi-
ty of SNP genotyping, which would allow for a deeper
study of the relationship between genotype and phe-
notype, and consider the influence of environmental
and breeding factors. Additional study of morpholog-
ical features using modern methods of morphometry
and statistical analysis would contribute to a more ac-
curate assessment of breed characteristics and adap-
tive potential.

traditional horse breeds, considering both molecular Acknowledgements
and phenotypic aspects, and the socio-cultural condi- None.
tions of their breeding,.
Funding

Conclusions None.
As a result of a comprehensive analysis of the genet-
ic and morphological structure of indigenous Kyrgyz Conflict of Interest
horses, the presence of a certain genetic diversity = None.
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AHHOTANUA. U3WI/I66HYH aKTYaNAyyJIyTy — KbIPTbI3/|bIH KEPTUINKTYY aTTAPbIH CAKTOO KaHa CeJeKIHSIbIK
YKAKUIBIPTYY 3apPbLIYbIBIIbIHAH KEJIUI YbITaT. Bys1 aTTap — KbIM6ATTYY XKaHa YHUKAJAAYY TYKYMYK TOI 60JIyTI,
TOO TEKTYY KaTaaJl IlapTTapra blIadbIKTallKaH. BUpok 6ys monynsinusHbIH FeHeTUKAJIbIK 63T64Y6YKTepy
MYPYHKY M3UJI/ie6Jiep/e ab/aH YeKTe U KaparaH, 6y aHblH reHopoHAYH 3¢ PeKTUBAYY 6alIKapblIbIILIbIH
KbIMBIHAATAT. Y4UypJarel U3UJIJJ@6HYH MakcaThl — KbIprei3 Pecny61iMKacbIHBIH TYHAYK-UbIThII alMarblH/Aarbl
KbIPIbI3aTTapbIHbIH NONYALUSA MYMH/ET M TeHETHKAJBIK CTPYKTYPAChlH OUPHYKJIE0TUAAUK TOJIMMOopdu3Miep
(SNP) >xaHa MopdoJIOrUsJIbIK KBPCOTKYUTOP apKbLIYy aHbIKT00. MakcaTka »eTyy yuyH Equine80k (Illumina)
MacCUBUH KOJIJJOHYY MeHeH SNP-reHOTHNHMpJiee bIKMasapbl, 3KCTepbepJu MOPPOMETPUSIBIK ©J1468,
KJIAaCTEPAHUK >KaHa Koppeasuusabik aHanuszaep (UPGMA, PCoA, Dice, Mantel), omonzmo# 3se GpeHOTUNTUK
MaaJIbIMaTTap/bl OMHAPJBIK KOAA00 KoJymoHyaay. SNP-aHamuThka 60HOHYA TOJYK TAaHAO00 3KU KJacTepre
6eJIyH/ly: OUPHUHYHM KJIAcTep/ie — 22 aTTap, FeHeTUKAJIbIK )KaKTaH OMp/iel CTpYKTypara 33, 3KUHYU KJIacTep/e —
3 xkanbi6ap (KIR8, KIR18, KIR20), reHeTHKa/NbIK apajbIK koropy. Mopdosorusibik 6earuaep 60roHYa a KU
KJIACTEep aHBbIKTaJ/ibl: GUPUHYM KJIaCTep/ie HeTU3MHEH Kapa TycTery aTtap (92 %) »kaHa opTo cCTaHAApTTap/aH
TOM6H JleHe Ty3yayury (83 % ydyH XoJsika 6UMHUKTUTA 136 CM YelWH), 9KUHYM KJACTep/e — XKEeHUJ TYCTOTy
artap (4oH 60po, KypeH, urpeHe, 83 %) >kaHa 6HYKKOH 3KCTepbepAUK KOPCOTKYYTOp (XOKa OUHUHUKTUTH
>136 cM, kekypek >158 cm - 92 %, nsictb >18 cM - 100 %). Bupok BapualMAAbIK aHATU3/JUH *aHa MaHTes
TecTUHUH (r =-0,07396; p = 0,0499) XbIUBIHTBIKTapbl MOpOJOTUsIbIK Genrunaep MeHeH SNP-maHoOHYH
OPTOCYH/a CTAaTUCTHUKA/IbIK MaaHUJYY GalJIaHbIII KOKTYI'YH KOPCOTKOH. Bysl TpafUIUsIbIK 3KCTEPbePAUK
©3Te4YeJIYKTOPYH KOJIJJOHYJraH MOJIEKYISAPJAbIK MapKepJsiep/eH Ke3 KapaH/[bIChl3 3KEHUH OWIJUpeT.
W3unpeeHyH NpaKTUKaJbIK MAaaHUCU - KbIPTbI3 aTTAapbIHbIH KeJe4eKTeru CeJIeKIUSIbIK HIITEPU YYYH
6a3a Tysyyze, DNA-nmacnmopTTOPYH >Kacoo/[0 KaHa TOO IIAPThIHJATEI MaJ 4apOadblIbITbIH/A KEPTHUIUKTYY
MOMyJISAHsIap/ibl CAKTOO 60I0HYA reHEeTUKAJIbIK HEIW3/leJITeH IporpaMMasiap/bl UIITEN YbITyy/a

Herusrm ce3aep: skcrepbep; SNP-reHoTUnHpsiee; MapkepJiep; MOJMMOPGU3M; CTATUCTUKAJBIK aHAJIH3;
KJIAaCTep/IUK aHAJINU3
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AHHOTANUA. AKTYyaJIbHOCTb HCCJIeZlOBaHUs 06yC/I0BJeHa HEOBXOJMMOCTbIO COXPAHEHUS U CEJIEKLHOHHOTO
COBEPILIEHCTBOBAHMSA aOGOPUIeHHOM KBbIPIbI3CKOM JIOMIAZM - pPeAKOW M YHUKAJbHOW MOPOJHOW TIPYIIIH,
MPUCIIOCOGJEHHON K 3KCTpeMaJibHbIM YCJOBUSM BbICOKOTOPbS. [IpM 3TOM reHeTHYeCKHe XapaKTePUCTUKHU
JIaHHOY MOMYJISILUU paHee ObIIM M3yYeHbl KpallHe OTPaHUYEeHHO, YTO 3aTpyAHseT 3P deKTUBHOE yIIpaBIeHUe
eé reHodoHioM. llespro HacTosimed pabGoOThl GbLJIO YCTAHOBJEHWE BHYTPHUIOMYJSLUOHHON reHeTHYeCKOH
CTPYKTYPBI KbIPT'bI3CKUX JIOLIA/Ie CEBEPO-BOCTOYHOT0 peruoHa Keipreizckoi Pecny6J1MKH € HCIIOJIb30BaHUEM
OHOHYKJIEOTUJHBIX mnoauMopousMoB (SNP) u mMopdosiorndyeckux mokasaTesned. [ JoCTHKeHUS
L[eJIU HCINO0JIb30BauCh MeTofbl SNP-reHoTunupoBaHusl ¢ npuMeHeHHMeM MaccuBa Equine80k (Illumina),
MopdoMeTpUUEeCKHE U3MepeHHUs] 3KCTepbepa, KJAaCcTepHbIM M KoppeasuuoHHbIM aHaiusbl (UPGMA, PCoA,
Dice, Mantel), a Takxe GuUHapHOe KoJUpOBaHUe PEeHOTUNHYECKHX JaHHBbIX. [lo gaHHBIM SNP-aHanu3a Bcs
BBIOOpPKA Oblyia pa3/ie/ieHa Ha /iBa KJacTepa: B IepPBOM — 22 JIOLWIAAU C TeHeTUYEeCKH OHOPOJHOM CTPYKTYPOH,
Bo BTOopoM - 3 oco6u (KIR8, KIR18, KIR20) c moBrIlIeHHON reHeTUYeCKOM AucTaHLuel. [lo Mopdosioruyeckum
NpHU3HAKaM TaK)Ke Bbl/leJIeHbl /IBa KJacTepa: MepBbld BKJOYaJ 0co6ell NpenuMylLieCTBEHHO TEMHBIX MacTel
(92 %) c TesociOXKeHUEM HUXKe CpeJHUX CTaHAapToB (mo 136 cm B xoske y 83 %), BTopod - ocobel
CBeT/IbIX MacTel (pbDkas, cepasi, urpeHeBas, 83 %) c pa3BUTBIMU 3KCTEPbEPHBIMH ITOKa3aTeJs MU (BbICOTA
B xoJike >136 cmM, rpyab >158 cm -y 92 %, nsacTtb >18 cM - y 100 %). OfHako pe3ynbTaTbl BApUALMOHHOIO
a”Hasu3a u Tecta MauTénsa (r = -0,07396; p = 0,0499) nokasaiu OTCYTCTBHE CTATHUCTUYECKH 3HAYMMOU
cBSI3U MeX/y MopdosiornyecKMMHU npusHakaMyd U SNP-JaHHBIMH. 3TO CBU/IETEJBCTBYET O HE3AaBUCHUMOCTH
TPaJJUIIUOHHBIX 3KCTEPbEPHBIX XapaKTEPUCTHUK OT HCII0JIb3YEeMbIX MOJIEKYISPHBIX MapKepoB. [IpakTHyeckoe
3HaYeHHe UCCIe0BaHUS 3aKI04YaeTcss B QOpMUPOBaHUH 6a3bl s OYAyILeld ceseKIIMOHHON paboThl 1 DNA-
MacnopTU3aLUK KbIPIbI3CKUX JIOLIAJIeH, a TaKKe B pa3paboTKe reHeTHYeCKH 060CHOBAHHBIX MPOrpaMM MO
COXpaHeHHI0 abOPUTEeHHBIX MTONYJISIUHI B yCI0BHUSIX TOPHOTO }KUBOTHOBO/CTBA

RioueBbie ciioBa: akcrepbep; SNP-reHOTUNIMPOBaHKE; MapKepbl; MOJUMOPPU3M; CTATUCTUYECKUN aHAIU3;
KJIACTEpPHbIN aHa/IU3
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Study of the epizootology of sheep brucellosis in some regions
of Uzbhekistan and the results of diagnostic studies
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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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