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COMPARATIVE DIAGNOSTICS OF PREG NANCY DETECTION METHODS
IN KAZAKH WHITEHEAD CATTLE

ANNOTATION

The study was conducted in 2024 at ¢héishine farm in Akzhaik District, West Kazakhstan
Region, and focused on early pregnancy diagnosis in Kazakh W&atked cows. A total of 70
pregnant ows were examined, with 12 selected fodapth analysis at different stages of gestation
(3rd, 4th, and 5th months). The study employed a comprehensive diagnostic approach including rectal
palpation, ultrasonography, blood biochemical and hematologésa$,t milk analysis, and rapid
progesterondased tests. Rectal palpation proved effective in identifying gestational changes in
uterine structure, fetal mobility, and anatomical development. Ultrasonography enabled visualization
of the fetus and its phydbgical parameters, including heart rate, position, and blood supply. This
technique was particularly valuable in detecting abnormalities and ensuring fetal viability at early
stages. Biochemical analysis of blood serum revealed significant physiolsigiital albumin levels
declined with gestation, while total protein, ALT, and urea levels increased, indicating metabolic
adaptation. Glucose concentrations remained below reference values throughout, possibly reflecting
energy redistribution for fetal nde. Hematological results showed a progressive rise in erythrocytes,
hemoglobin, and hematocrit, consistent with increased oxygen demand during pregnancy. Leukocyte
subpopulations also changed markedly, suggesting immune modulation. Platelet indicegdncrea
indicating adjustments in coagulation function. Milk analysis revealed a consistent increase in fat,
protein, and density values with gestation progression, supporting the use of milk parameters as
auxiliary pregnancy indicators. Rapid tests effedyivaentified progesteroneelated hormonal
changes. The integration of various diagnostic methods provided high accuracy and reliability in
determining pregnancy and assessing reproductive health.

Key words: Cows, Pregnancy, Rapid test, Rectal examimatioltrasound (US) Scanner,
Biochemical, Hematological, Cholesterol, Phosphatase

Introduction. Cattle breeding is one of the key sectors of Kazakhstan'dradyrstrial complex.
The Kazakh Whitdheaded breed is notable for its high meat productivity adaptability to harsh
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climatic conditions. Successful breeding of this cattle breed requires improved reproductive efficiency,
which in turn depends on the early and accurate diagnosis of pregnancy. Although rectal palpation
remains one of the most widelysed traditional methods, it has several limitations, including
subjectivity of results, the need for highly skilled personnel, and the risk of injury to the animal.
Therefore, the search for more accurate and safer alternative diagnostic methodsniancyrés
currently highly relevant [1].

According to the studies by V.V.Petrov and I.l.Kuznetsov, modern instrumental and laboratory
diagnostic techniquesuch as ultrasonography and the analysis of blood, urine, and milkble
earlier and more accurapegnancy detection. However, their effectiveness still requires additional
evaluation under specific farm conditions [2].

In modern animal husbandry, high reproductive performance is essential for economic
sustainability. Timely and accurate pregnancyedion plays a crucial role in efficient herd
management and reproductive planning. In this context, the authors of the scientific article evaluated
existing pregnancy diagnostic methods in cows and analyzed their advantages and limitations.
Experimentsnvolving ultrasonography, as well as blood and milk analysis, allowed for a comparative
assessment of each methodébés accuracy, applicatic
results, practical recommendations were developed for selecting dbe suitable method under
specific farm conditions [3,4].

The scientific novelty of this research lies in the comprehensive evaluation of pregnancy
diagnostic methods for Kazakh Whiteaded cows under reabrld farm conditions. For the first
time, a comprative study involving ultrasonography, blood testing, and milk analysis was conducted,
allowing for the identification of the most accurate and economically justified approaches [5].

The study employed various diagnostic methods under field conditidinasahography was
used to visualize the embryo and assess the reproductive organs. Blood samples were analyzed for
hormonal and biochemical markers of pregnancy, including progesterone and specific proteins. Milk
was tested for fat content and densityjlevirine samples were analyzed for biomarkers [6].

According to J.K.Taylor and R.Adams, the combined use of multiple diagnostic methods not
only increases efficiency but also helps identify their limitations and optimal application conditions.
Comparing he timing of early pregnancy detection is one of the key aspects providing advantages in
herd management [7].

One of the most common traditional methods is rectal palpation, which is based on changes in
the uterus and ovaries and can be used frar8380ay postinsemination [8]. However, the accuracy
of this method depends on the veterinariands ex|
P.V.lvanov and A.N.Sidorov report an accuracy df®®% for this technique [9].

Ultrasonography is consideteone of the most informative and safest methods for pregnancy
diagnosis. It allows detection from 2B days posinsemination and enables assessment of fetal
condition and possible pathologies [10,11]. Studies demonstrate its high accuracy (over 95%) and
practical value.

Laboratory methods are based on identifying biochemical markers of pregnancy, especially
progesterone levels. An increase in hormone concentration can be detected in the blood from around
day 21 postnsemination [12]. According to L.I.Rpanova, this method provides approximately 95%
accuracy [13]. Research is also advancing in the detection of pregs@ewfic proteins.
Determination of progesterone metabolites in urine is currently considered among the effective
approaches, with accura reaching 90%. However, this method requires standardized sample
collection and storage conditions, which may influence the reliability of results [14].

According to P.V.Sidorenko, milk analysis can serve as an alternative to blood tests and is
particulaly convenient under farm conditions. Analyzing progesterone levels in milk allows
pregnancy diagnosis from 224 days with an accuracy of up to 92% [15].

Hormonal assays are among the most accurate diagnostic tools. In addition to progesterone,
tests forestrogen and other biomarkers can increase diagnostic precision up to 97%. Recent research
highlights the potential for early pregnancy detection via identification of prostaglandin metabolites
[16].

In the past decade, rapid test systems have becomasmgly popular. These tests can detect
pregnancy markers in milk or blood starting from38B days posinsemination. They offer high
accuracy while significantly reducing laboratory costs [17].
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Thus, pregnancy diagnosis in cows spans a broad spettomtraditional rectal palpation to
advanced laboratory and instrumental techniques. Modern technologies allow for timely herd
management and improved reproductive efficiency. Integrating multiple diagnostic methods is the
most effective strategy for enhangiaccuracy. Each method's applicability depends on the specific
farm context. For instance, rectal palpation remains one of the most accessible aaftecihst
approaches. It enables pregnancy detection froi353@ays posinsemination. Its advantagewlude
the lack of need for specialized equipment and the possibility of identifying additional pathologies.
However, the method is highly dependent on practitioner experience and carries a risk of harming the
embryo during early gestation [18].

According to V.N.lvanov and A.P.Sidorov, the accuracy of this method is approximately 85
90%, making it reasonably reliable but somewhat less precise compared to modern techniques [19].

Ultrasonography is one of the most accurate and safest methods for pregeteutipr It
enables the identification of the embryo starting frormZBdays posinsemination and allows for
assessment of fetal development and viability [20].

Materials and Methods The r esearch was conducted in 2024
locaed in the Akzhaik District of the West Kazakhstan Region. The study focused on Kazakh White
headed breed cows.

To facilitate early pregnancy diagnosis, the following procedures were performed: rectal
examination, ultrasonographic diagnostics, biochem#éad hematological analysis of blood and
serum, as well as the use of rapid diagnostic tests.

Rectal Examination for Pregnancy Detectigkl diagnostic procedures were carried out in
accordance with established standards and techniques commonly usedrimametpractice. To
ensure the reliability of results, data obtained from various diagnostic methods were compared with
actual calving dates.

Rectal palpation remains one of the most accessible and effective methods for pregnancy
detection. The veterin&in uses this technique to assess the
system. During the procedure, the hand is inserted into the rectum, followed by careful palpation of
the internal reproductive organs.

Ultrasonographic Examination for Pregnancydginosis in CowsUItrasonography (US) is a
modern, safe, and highly accurate diagnostic method used to assess the condition of reproductive
organs and to determine the stage of pregnancy. This method allows for early detection of pregnancy,
uterine patholgies, and other gynecological abnormalities at initial stages of gestation.

Biochemical Analysis of Blood and Serum in CoRi®chemical blood analysis provides a
reliable and accurate assessment of the general physiological state of the cow, as viedieatiam
of the likelihood of pregnandyFigurel).

Figure 1- Automatic Biochemical Analyzer FC 200

Hematological Examination of Cattle Bloo@o determine the morphological parameters of
blood in cows, a hematological examination was performegli(€R).
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Figure 2- Automatic Hematology Analyzer Micro CC18

Blood Collection and Hematological AnalysBlood samples were collected in the morning
before feeding, strictly adhering to aseptic and antiseptic protocols, from the jugular vein. Sdmples o
2 mL were drawn into vacuum tubes containing anticoagulant. Hematological analysis was carried out
using an automatic hematology analyzer, assessing key indicators such as red blood cells (RBC), white
blood cells (WBC), hemoglobin (HGB), hematocrit (HCTnd platelets (PLT). Additionally,
calculated indices included mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin concentration (MCHC), red cell distribution width (RDW), and platelet
indices (PDW, MPV, PCT, efc

Mi | k Anal ysi s U sdion g A ntatéy analysés kcana detectl changes in
composition that may serve as indirect indicators of pregnancy. To assess the milk composition of
pregnant cowsgt,0 tmhé ki laamlatl gz et  wes rapiddetatminatibrhaf s d e v
key biochemical parameters in milk, which is particularly important for monitoring the physiological
status of animals during pregnancy.

The study involved 12 Kazakh Whiteeaded cows, grouped according to gestation period
(third, fourth, and fifth months; 4 cows in each group).

Rapid Pregnancy Test for ComiRor rapid pregnancy diagnosis, a commercial test based on the
detection of colloidal antibodies specific to the main pregnancy hormone, progesterone, was
employed. This metid allows for the prompt identification of characteristic hormonal changes in the
animal's bodyFigure 3).

ey
Koo o ""'-..',
L T N

epwmmm el
O

L

Figure 3- Rapid Test for Pregnancy Diagnosis in Cows
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Results A rectal examination of Kazakh Whiteeaded cows was conducted at LLP "Lbishin"
to assess the condition of the reproductive system and to diagnose pregnancy. The application of this
method made it possible to identify characteristic changes associated with different stages of fetal
development and to evaluate the physiological conddfdahe uterus.

During the study, a total of 70 pregnant cows were examined. f@pih analysis, 12 animals
at different gestational stages were selectetl cows each at the 3rd, 4th, and 5th months of
pregnancy. The obtained data are presentédlite 1.

Analysis of the data presented in Table 1 indicates that, during the third month of gestation,
rectal examination revealed an enlargement of the uterine horn containing the fetus. The amniotic
vesicle was palpable and exhibited distinct fluctuatiohilevthe presence of caruncles served as an
important sign of pregnancy. At this stage, fetal motility was already detectable, although
identification of anatomical structures remained challenging. The uterus began to gradually descend
into the abdominalavity, requiring increased care and precision during palpation.

By the fourth month of pregnancy, the fetus had grown substantially, allowing for clear
palpation of its limbs and head. Enhanced blood supply to the pregnant uterine horn was noted,
indicating active fetal development. As a result of fetal growth and increased volume of amniotic
fluid, thickening of the uterine wall was observed. At this stage, rectal palpation enabled not only
confirmation of pregnancy but also assessment of the overalltcondin of t he <cowds
system.

Table 1- Results of Rectal Examination of Cows on the Farm (n = 12)

Group Inventory number Gestation periog Characteristics of uterine changes
No. (months)
KZL100714194
1 KZL100714192 3 An enlargement of one uterine horn was notec
KZL100499313 amniotic sac and caruncles were palpable.
KZL100499307
KZL100499305 The fetal limbs and head were palpable.
2 KZL100499291 4 increased amount of amniotic fluid was ¢
KZL100499285 observed
KZL100499279 '
KZL10049275 The enlarged uterus had shifted deeper intg
3 KZL100499269 5 abdominal cavity.Increased fetal mobility w
KZL100499251 noted '
KZL100499249 '

In the fifth month, the fetus became even more prominent, with increased size and movement
activity. Recthexamination allowed for clear identification of anatomical structures such as the spine,
limbs, and fetal head. The uterus enlarged significantly and shifted deeper into the abdominal cavity,
somewhat complicating the diagnosis. Nevertheless, experigatatharians could accurately assess
fetal development and exclude possible pathologies.

Thus, the study established that rectal palpation is particularly informative duringontéde
pregnancy. However, in early stages (up to 60 days), due to midietettable changes in the
reproductive tract, its diagnostic accuracy i
effectiveness, accessibility, and practicality for lasgale pregnancy diagnosis under farm conditions.

Results of Ultrasonograph Examination of CowsUltrasonographic diagnostics of Kazakh
White-headed cows were conducted to assess fetal intrauterine development and confirm pregnancy.
A total of 12 pregnant cows at the 3rd, 4th, and 5th months of gestation (4 animals per stage) w
examined. This method enabled precise visualization of the fetus, allowing evaluation of its size,
structural features, and motor activity.

At the third month of gestation, ultrasonography allowed the visualization of the amniotic sac,
fetal outline, ad early active fetal movements. Embryonic heart rate was also recorded, serving as an
important indicator of fetal viability. Despite the small size of the fetus during this stage, its
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development could be monitored with high accuracy. Notably, earlyapgaental abnormalities such
as growth retardation or insufficient amniotic fluid volume could be detected at this stage.

By the fourth month, ultrasonography clearly delineated the fetal head, limbs, spine, and
internal organs. An increased volume of amtiagi fluid was observed, indicating normal pregnancy
progression. Additionally, Doppler imaging was used to evaluate uterine and placental blood flow,
which is a critical indicator of fetal health. This technique allowed for early detection of hypoxia or
intrauterine growth restriction, both of which are vital for preventing reproductive losses.

In the fifth month, ultrasonography not only provided detailed imaging of the fetus and its
movements but also enabled assessment of its position within the utexiitg and placental
structure. The clear visualization of skeletal elements and internal organs indicated normal fetal
development. In some cases, fetal sex was determined, which has practical importance for herd
reproduction planning. At this stage, @datal thickness, uterine integrity, and amniotic fluid volume
were also assessed, allowing for timely detection of abnormalities and appropriate interventions.

Thus, ultrasonography is the most accurate and informative method for pregnancy diagnosis,
paricularly in the early stages. It enables not only the confirmation of pregnancy but also
comprehensive monitoring of fetal development, detection of pathologies, and prediction of pregnhancy
outcomes. The integrated use of ultrasonography significantiyiraprdiagnostic efficiency, reduces
reproductive risks, and supports enhanced herd productivity.

Results of Rapid Tests and Milk Analysis for Pregnancy Diagnd$ie study utilized
commercial test systems based on colloidal antibodies specific to progestethe primary
pregnancy hormone. These tests enable rapid detection of hormonal changes characteristic of pregnant
animals.

With the progression of gestation, a gradual increase in milk fat content was observed: by the
fifth month, the average fat pmtage reached 3.5%, compared to 1.4% in the third month. A similar
trend was noted for protein content, which increased to 3.7% in the fifth month (compared to 2.9% in
the third). There was also a rise in total solids and milk density, reflecting meteliehges occurring
in the body of pregnant cows.

Table22Physi cochemical parameters of milk (MNm), (n
Parameters Fat D_r()j/ Protein | Density
_ Gestation residue
Group Unit of period % % % col o
measurement (months) A
Standard values 2,8 8,2 2.8 1,027
Group 1 4 heads 3 NlA% N8’40 N2,90 EOZ%
Group 3 4 heads > N3'5‘g | N9,50 N3,70 h034(1)

The results obtained using the "Laktaml"lanalyze allow for the monitoring of dynamic
changes in milk composition depending on the stage of pregnancy and can be used to optimize the
feeding regimen of animals.

Biochemical and Hematological Analysis of Blood in Pregnhant CoMe study results
revealed aseries of physiological changes in the biochemical parameters of the blood in pregnant
Kazakh Whiteheaded cows.

Al anine aminotransferase (ALT) l evel s increa

15 N 1.0 U/L in the fi fn the pmsioldgibal rangeh(633eU/L)y e mai ni
indicating stable liver function.

Al bumin concentration was hi ghest in the th
subsequent months to 33.9 N 2.9 and 34madd. N 3.0 g

Glucose levels remained below the normal rangei 4213 mmol/L) throughout the study:
1.8 N 0.4 mmol/L in the third month, and 1.6 N 0

8
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respectively. This may indicate hypoglycemia and metalaalaptation in carbohydrate metabolism
during pregnancy.

Although creatinine levels stayed within the reference rangel(862 ¢ mol / L) , a sl i
was observed in the fourth month (92.8 N 7.0 &mo
Tot al protein concentrations exceeded the no
month), 96 N 7.2 g/L (fourth month), an 101 N

synthesis and possible hemoconcentration.

Urea levelsrose proge ssi vely from 3.9 N 0.8 mmol /L (thi
month), remaining within normal limits (2.8.8 mmol/L). This suggests increased protein catabolism
and a higkprotein diet.

Total bilirubin remained within physiological limits (0.7 4 emol / L), decr ec
6.1 N 1.0 emol/L in the fourth month and incre:
reflecting dynamic liver function adaptation.

Alkaline phosphatase activity remained stable throughout the studyi & TIL (reference:

181153 U/L), possibly due to fetal growth and active bone formation.

Cholesterol levels remained within the reference rangéf106nmol/L), indicating stable lipid
metabolism.

Uric acid concentrations peakedL, exceedinghtee f our t

nor mal range (090 emol /L), whi ch ma y indicate
wor kl oad. By the fifth mont h, it had decreased
(Table 3).

The hematological analysis of Kazakh \tétieaded pregnant cows, presented in Table 4,
revealed notable physiological changes that reflect the body's adaptation to fetal development.

Leukocyte levels (WBCincreased with advancing gestation: frém 8 N YI0in thel tHir®
monthtol 5. 7 1RYL th th& flfth month, indicating an enhancement in the cow's immune defense.

A marked rise was also observedymphocyte count (LYM#p from2 . 3 N 0. 2 t¥Yb, 13. 4 |
along with theimpercentage (LYM%p from2 9. 0 N 1. 2 %, réflectng ativaBion ldf the2 . 1 %
specific immune response.

The increase iMID# and GRA#values demonstrates heightened monocyte and granulocyte
activity, typical of immunological adaptation during pregnanBeglative granulocyte percentage
(GRA%) remained within physlogical norms, measurirg 1 . 1 K tha fift® rdénth.

Erythrocyte count (RBC) significantly increased as pregnancy progressed: from
4.94 N On tBel thir@ monthltol 5. 6 8 N i theé fifth.0Thi§ wak accompanied by
increasechemoglobin (HGB)evelsd from7 4 Rg/L20.962 N 3andhemgtoctit (HCT)S
from25. 3 047T. 2% whidh.maybe associated with enhanced blood volume and oxygen
transport capacity.

The growth ofMCV, MCH, and MCHC indicessuggests normochromic erythropoiesis. In
particular, MCHC showed a significant ris8 from1 92 RN 5. 6 t,dikelRiAdkatihy a6 . 3 g/
compensatory adaptation to fetal demands.

Table3-Bi ochemi cal parameters of blood serum in pre
c c @ —
() O o
Parame ~| E § = 2 3 s |£23d %5 &
| S S < e = i) c o — @ o
ters <| = = o [ 2 - <989 © =
< O S 5 g < 5 -
Gesta = - =
i Unit of tion
period | U/ mmol | mmol/ mm mmol | mmol
measure| (month) | | g/L L L g/L ol/L mmol/L | U/L IL L
ment
Stan
dard 69| 28 | 2,3 56- 62- | 2,8 0714 18 1,6 | 40,0
indica 53| 39 4,1 162 | 82 | 8,8 ' 153 | 5,0 | 90,0
tors
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Grou 11389 18 | 104 | 102] 39| 118 | 71 | 20 | .,

1 Pl 4heads| 3 NN N N N | N N N N A
08/ 32| 04 | 74 | 80| 08| 1,9 57 | 01
14 [ 339 16 | 928 | 96 | 40| 6.1 75 | 21

Grg“p dheads|] 4 | RN | N | K R RN N Y 1N24’%
09/ 29| 04 | 70 | 72| 06| 1,0 4, 0,2

Grou 15 | 343] 16 5 | 101] 60| 75 7 | 20 | geo

3 Pl aheads| 5 N | N N N NI N N N U
1,0/ 30| 03 | 79 | 78] 09 | 11 50 | 01

All parameters of thelatelet component of hemostasisreasedplatelet count (PLT)eached

814 NYL2 ;éan platet volume (MPV)increased t&6 . 8 N, ahd pBateleftctit (PCT)to
0. 924 Nythe fifth dth.
Table4-He mat ol ogi cal parameters of cows' bl ood: (M
Parameters rtljggs%fre Standard Sroup L SrouR s SropS
ment values 4 head 4 heads 4 heads
Gestation period 3 months 4 months 5 months
Leukocyte (WBC) 10YL 57 16 5.8 N 9.8 N| 15. 7 f
Lymphocyte 10¥YL 1.51 9 2.3 N 9.4 N 13. 4 |
Intermediate cell 10YL 0.37 1.6 0.4 N 0. 9NO 1.9 N
Granulayte 10¥YL 2.37i 9.1 2.1 N 4.1 K 6.3 N
Small leukocyte % 207 60 29.0 N 39.4 N 75.6 f
Medium leukocyte % 47 12 1.8 N 6.8 N 9.5 N
Large leukocyte % 307 65 13.2 N 54.6 N 61.1 I
Erythrocyte (RBC) | 10YL 57 10 4.94 N 10. 88 15.68
Hemoglobin g/L 907 139 74 N | 91 N 3 92 N
Mean corpuscular N N 5
hemoglobin g/L 30071 370 192 N 197 N 295 N
concentration (MCHC)
h“g%%glgzﬁﬁ“(ﬁgﬁ; Pg 137 19 7.9 N 8.4 RN| 1504
Mean corpuscular Fl 38i53 | 41.7 N 42.5 N 51.3 |

volume (MCV)

Red cell distribution '
width i coefficient of % 147 19 14 N 15.3 N 18. 1 1
variation (RDWCV)

Red cell distribution

width i standard Fl 35i 56 3 N 0o 40 N ( 44.3 |
deviation (RDWSD)
Hematocrit (HCT) % 287 46 25.3 N 46.3 N 47.2 1|
Platelet (PLT) 10YL | 1207 820 733 N 793 K 814 N
Mean platelet volume . <
(MPV) Fl 3.81 7 4.2 N 5.6 K 6.8 K
Platelet distribution . ~ ~ ~
width (PDW) Fl 107 18 8.8 K 4.6 N 4.5 N
Plateletcrit (PCT) % 1 0.5 0.502 0. 782 0.9214
Large platelet (R.CR) % 137 43 0.4 K 15.4 N 19.8 f
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These changes may reflect adjustments in the coagulation system during pregnaatdy, Blot
decrease iPDW in the fourth and fifth months suggests a relatively homogeneous platelet population.
Conclusion. The study demonstrated thatctal palpatiorremains an accessible and effective
method for pregnancy diagnosis in Kazakh Wihieadedcattle. Ultrasonographyprovided precise
early pregnancy detection, whilgboratory diagnosticeevealed internal physiological and metabolic
adaptations typical of gestation. Increases in hemoglobin, erythrocytes, and total protein, along with
decreasedglucose levels, confirmed the metabolic shifts associated with fetal development. A
multimodal diagnostic approacinhanced diagnostic accuracy and improved herd reproductive
management. According to teeonomic analysjeach 1 tenge of diagnostic cgstlded534.5 tenge
of efficiency, highlighting the practical value of the study in production settings.
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VETERINARY SANITARY EXAMIN ATION OF FISH WHEN USING SYMBIOTICS

ANNOTATION

The present study investigates the effect of symbiotic feed additives on the veterinary sanitary
quality of African catfish Clarias gariepinu} raised under aquaculture conditions in southern
Kazakhstan. Sybiotics - combinations of probiotics and prebiofichave emerged as promising
alternatives to antibiotics in modern aquaculture due to their ability to modulate gut microbiota,
enhance nutrient absorption, and improve immune response. In this experatfesti, veere divided
into control and experimental groups, with the latter receiving a complex symbiotic supplement
containing lactic acid bacteria and enzymatic components. Oveiday2&eding period, parameters
such as growth rate, organoleptic chanasties, physicochemical properties (pH, peroxidase activity),
and biochemical freshness indicators (ammoniacal nitrogen) were assessed. The results showed a
significant improvement in growth performance (final weight and feed conversion ratio), enhanced
muscle texture and appearance, and positive peroxidase and pH readings indicating high product
freshness. Organoleptic analysis revealed superior external quality and tissue integrity in the
experimental group. Furthermore, the absence of spoilage indicatofirmed microbiological safety
of the fish meat. This study demonstrates that the use of symbiotics in aquaculture not only improves
production efficiency but also contributes to the sanitary safety and sensory quality of fish products.
Veterinary sanary examination methods proved essential in confirming these effects. The findings
support the integration of microbionased dietary strategies as a sustainable approach in fish
farming systems and underscore the importance of sanitary control intipgfaablic health.

Key words: African catfish, symbiotics, microbiome, aquaculture, veterhsanjitary
examination

Introduction. Fish originated approximately 600 million years ago and today represent nearly
50% of all extant vertebrate species [1]itWover 30,000 species inhabiting marine and freshwater
environments, fish have developed intricate and often mutualistic relationships with their surrounding
microbiota. It is estimated that microbial cells account for over 90% of the total oceanicbjiavth
appr oxi ma tienicybiaBcell§ formingldPnamic interactions across aquatic ecosystems [2].
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Among aquatic vertebrates, fish exhibit unigue and complex symbioses with microbial
communities, particularly those colonizing their skin, gills, and gastrointestinal trac}. [Bhdse
microbial symbionts, often referred to as the fish microbiome, play essential roles in nutrient
metabolism, immune regulation, and defense against pathogens [5, 6]. Such interactions are shaped by
host genetics, trophic level, environment, and [dige8].

The intestinal microbiome of fish is especially important due to its influence on digestion,
energy uptake, and health status. Symbiotic microorgandsniiscluding probiotics (live beneficial
bacteria) and prebiotics (natigestible food ingredigs that stimulate microbial growtd) form the
basis of symbiotics, which have gained considerable attention as dietary supplements in aguaculture
[9, 10]. Symbiotics improve feed efficiency, stimulate the immune system, and inhibit opportunistic
pathoges [11, 12].

Advances in molecular technologies, such as -gereration sequencing (NGS) and
gquantitative PCR, have revolutionized our understanding ofafislociated microbial communities.
These techniques enable accurate profiling of microbiota corngosiind functional capacity,
supporting the development of microbiotma@sed solutions to enhance aquaculture productivity and
disease resistance [13]. In this context, symbiotics represent a sustainable and ecologically safe
alternative to antibiotics, wbih have been linked to environmental contamination and antimicrobial
resistance [14, 15].

Given the rising need for safe, nutritious, and sustainably farmed fish, veterinary sanitary
examination plays a key role in ensuring food safety and consumer janotddtis study investigates
the effect of a complex symbiotic supplement on the growth, sensory attributes, and sanitary condition
of African catfish Clarias gariepinu} reared in an aquaculture facility in southern Kazakhstan. The
research integrates adsical and modern veterinaggnitary assessment methods including
organoleptic, physicochemical, and biochemical analgse® evaluate the quality and freshness of
symbioticfed fish meat.

The growing global demand for higluality, sustainable proteisources has led to the rapid
development of aquaculture as an alternative to traditional fisheries. According to the FAO,
aquaculture now accounts for over 50% of t he w
Kazakhstan, aquaculture is emerging atrategic sector, especially in regions with favorable climate
and water resources. Among cultivated species, African catfiswrigs gariepinu¥ is gaining
popularity due to its rapid growth, disease resistance, and tolerance to high stocking densities.

However, the intensification of fish farming practices increases the risk of stress, disease
outbreaks, and microbial contamination, which directly affects fish welfare and food safety.
Traditionally, antibiotics have been used to prevent and treat irfectibut their overuse has
contributed to antibiotic resistance and residue accumulation in animal products. This concern has
prompted a global shift toward natural alternatives, such as symhoteceombination of probiotics
and prebioticsd that suppar gut health and immune function without the risks associated with
pharmaceuticals.

Symbiotics have been shown to improve feed efficiency, reduce the load of pathogenic bacteria
in the gastrointestinal tract, and enhance the resistance of fish to stles$eations. For example,
Lactobacillusand Bifidobacteriumstrains are widely recognized for their antimicrobial activity and
ability to modulate host immunity [16, 17]. Prebiotics such as inulin or fructooligosaccharides
stimulate the growth of benefai microbiota, providing a synergistic effect when combined with
probiotics [18].

Recent studies confirm the potential of symbiotics in aquaculture to improve not only fish
health and growth but also the microbiological and physicochemical quality afnésih [19]. This
includes better pH stability, reduced production of spoilage compounds like ammonia or hydrogen
sulfide, and a longer shelf life during cold storage.

In this study, we aimed to evaluate the effect of a complex symbioticonsisting of
Lactobacillus acidophilus Bifidobacterium bifidum inulin, and digestive enzymed on the
veterinarysanitary quality of African catfish. We analyzed changes in organoleptic characteristics,
physicochemical freshness indicators, and microbial contaminatibnitnanediately after slaughter
and after 24 hours of refrigeration. The results contribute to the growing body of evidence supporting
the use of microbiomtargeted strategies to improve food safety and sustainability in aquaculture.
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Materials and Methodsof Research The object of the study was African catfish grown by the
company "Asyl Tas Engineering" in the Almaty region. The studies were conducted in the laboratory
of "Quality, product safety and veterinasgnitary examination" of the department ofet¥rinary
sanitary examination and hygiene" of the Kazakh National Agrarian University.

Two groups of fish were used in the experiment: a control group that was fed with a standard
commercial feed, and an experimental group that received the same fedememped with a
complex symbiotic additive. The symbiotic included a combination of probiotics (such as
Lactobacillus acidophilugndBifidobacterium bifidury) a prebiotic (inulin), and enzyme components
(amylase, protease, cellulase). The additive wagdnixith the feed at a dose of 2 grams per kilogram
of feed. Feeding was conducted twice a day for 28 days under controlled aquaculture conditions:
clean, aerated tanks with a constant water temperaturé 226\ C .

After the feeding period, several fish fnoeach group were selected for veterirsapitary
evaluation. The quality of the fish was assessed using organoleptic, physicochemical, and
microbiological methods, following the requirements of TR CU 021/2011 "On the safety of food
products" and GOST gtdards related to food hygiene.

The organoleptic evaluation was carried out immediately after slaughter and after 24 hours of
cold storage at 4AC. We observed the gener al anpi
the color and condition d@he gills, the presence of mucus on the skin, the smell of the carcass, and the
firmness of the muscles. Fresh fish were expected to have clear eyes, red or pink gills, firm and elastic
muscle tissue, and a mild, neutral odor. Any signs of spoilage,asusbur smell, flaccid muscle, or
dull coloration, were carefully noted.

Physicochemical tests were conducted to detect early spoilage and assess the freshness of the
product. The pH of the muscle tissue was measured using a digital pH meter; valuea be2veael
6.8 were considered typical for fresh fish. Peroxidase activity was tested by applying guaiacol and
hydrogen peroxide to a cut section of the fillet; the appearance of a brown color indicated enzyme
activity and pr oduc teagént tess Was esedsto defermime tieepeesehce of6 s 1
ammoniacal nitroge® a sign of protein breakdown; orange or dark yellow color was taken as an
indicator of spoilage. Hydrogen sulfide presence was checked using lead acetate paper, where
darkening indicate the beginning of protein decomposition.

Microbiological analysis included sampling of the skin surface, gills, and muscle tissue. The
samples were cultured on appropriate media to detect general microbial load, the presence of
Escherichia col{as an ingtator of fecal contamination), and dangerous pathogens si&dirasnella
spp.andListeria monocytogenes The i ncubation was done at 37AC
were interpreted according to microbiological safety standafjs

All collected data were documented and analyzed to compare the sanitary condition and
freshness between the control and experimental fish groups. This allowed us to draw conclusions
about the effectiveness of the symbiotic additive in improving product quality &atg daring shor
term storage.

Figure 1-Gram staining
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To assess the morphological characteristics and potential contamination of fish tissue samples,
Gram staining was performed according to standard microbiological protocols. This differential
stainhg technique allows for the classification of bacteria based on the structural differences in their
cell walls.

The procedure began with the preparation of bacterial smears on clean glass slides, followed by
heat fixation to adhere the sample. The slidesewthen stained with crystal violet for one minute,
whi ch penetrates and stains all/l bacteri al
solution was applied for one minute to form a crystal vimdine complex, enhancing the stain
retenton in Grampositive bacteria.

Next, a decolorization step was performed using alcohol or acatookol for 1015 seconds,
which removes the stain from Gramegative bacteria due to their thinner peptidoglycan layer. To
visualize the now colorless Gramegative bacteria, safranin was used as a counterstain for
30 seconds, staining them pink. Slides were then rinsediriait, and examined under an oll
i mmersion |l ens (1001 magnification) [Figure 1]

In the analysis, Graspositive bacteria appeared violathile Gramnegative bacteria appeared
pink. In the experimental fish group, only occasional Gparsitive cocci were observed, indicating
low microbial presence. In contrast, the control group displayed numerousn@gative rods, a
typical marker of feal contamination and compromised hygienic quality of fish tissues [21].

This staining method provided a rapid and reliable indication of bacterial composition and
contamination level, playing a crucial role in evaluating the microbiological safety of udtyuac
products.

Results Organoleptic method. During the organoleptic evaluation, the conformity of the main
quality indicators of the African catfish samples (appearance, odor, consistency) with established
standards was assessed. &haluation was caed out on 15 fish in both the control and experimental
groups. Visual inspection, texture evaluation, and odor determination were included. The summary of
results is provided in Table 1.

cel |

Table 1i Organoleptic Evaluation of African Catfish Supplementéith Wweed Additive (n = 15)

Indicators Control Group Experimental Group
External Clean, slightly mucous Clean, mucous
appearance

Clean surface, thin mucous layer, shi
membrane. No signs of injuries,
parasites, or diseases.

Smooth, shinymucous. No
mechanical injuries or signs of
disease.

Skin condition

Odor Natural Mucus is clear, without foreign odd
Eyes Transparent, convex, intact Convex, clear eyes, transparent
membrane
Mouth Closed Closed
Bright red to @rk red. Mucus
Gills Opercula moving, signs of vitality stretched and clear, gill covers

closed
Belly not swollen, internal organs

Belly convex, internal organs are

Internal organs

distinguishable

well distinguishable

Firm, elastic, meat does not separat

Firm, fishbody rigid, meat separate

Muscles easily from the bone easily from the bone
Specific gravity Sinks Sinks
in water

These results show that both control and experimental fish met acceptable organoleptic quality,
with the experimental group displaying slightly better muscle firmardsorgan visibility.

From the compiled results in Tableg 3l it is evident that fish receiving symbiotic

supplementation maintain superior organoleptic quality, biochemical stability, and microbiological
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safety compared to the control group. These figslisupport the efficacy of symbiotics in enhancing
product freshness and safety in aquaculture.

Physical and chemical method. Various physicochemical tests were used to determine the
freshness and sanitary status of fish meat. The methods included plitenes®, peroxidase activity,
ammonia detection using Nesslerds reagent, hydr
broth transparency (to assess the primary protein breakdown). The reductase test was used to
determine microbial enzymatic activiby observing the time required for decolorization of methylene
blue. The summary of results is presented in Table 2.

Additionally, amino acid content was evaluated using spectrophotometric analysis. The total
concentration of free amino acids was higherthe experimental group, reflecting a better
preservation of protein structures. Moisture content and kalding capacity (WHC) were
determined gravimetrically, with WHC significantly higher in symbidtiated fish (indicating
improved juiciness ahresistance to spoilage).

The determination of ammonia concentration wa

reagent . Il ncreased | evels of ammonia (above 5 m¢
I n our study, the control group showed el evated
remained below the critical threshold (3.5 mg%).

Peroxidaseactivity was detected by treating fish tissue sections with guaiacol and hydrogen
peroxide solution. The appearance of brown coloration within 30 seconds indicated enzyme presence.
This reaction was more distinct in the control group, suggesting earlgtimedlegradation of tissues.

Reductase activity was measured by immersing fish muscle samples into sterile milk with added
methylene blue. The time for complete discoloration was recorded. Longer discoloration time
(50 minutes in the experimental group 25 minutes in the control) suggests lower microbial activity.

Table 2i Physicochemical Indicators of Fish Samples (After 24h Storage)

Test Control Group Experimental Group
pH 7.1 6.7
Peroxidase Reaction Negative Weakly positive
Ammoni a ( éhgests(ingda) 6 6.2 3.5
Broth clarity (protein breakdown) Turbid, smelly Clear, odorless
Lead acetate paper FH detection) Grey-black Light grey
Reductase Test (methylene blue) 25 minutes 50 minutes
Amino Acid Score Moderate High
Waterholding capacity (WHC, %) 68.4 76.2
Moisture Content (%) 75.3 77.1

These physicochemical findings confirm that symbiotiggpdementation contributes to
improved biochemical integrity and freshness of fish meat during storage.

Microbiological method. Microbiological analysis was conducted to determine the sanitary and
hygienic condition of fish meat and to identify the preseon€epathogenic and opportunistic
microorganisms. Muscle tissue was sampled using sterile instruments, and all procedures were
performed under aseptic conditions.

The total viable count (TVC) was determined by plate count method usingpepane agar,
incubated at 37 AC f rcolidv8s cérreed autsby plabng breEndo iagam wheré
typical colonies with metallic sheen were noted (Figure 1).Staphylococcus aurepgolk-salt agar
was used. Detection &almonella sppinvolved enrichmat in selenite broth followed by plating on
bismuth sulfite agail.isteria monocytogenesas isolated by cold enrichment and selective plating on
Oxford agar.
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Figure 2- Determination of the total number of viable microorganisms

For microscopic assesemt, smears were prepared from muscle tissue homogenates and stained
by Gram method (Figure 2).

Table 3i Microbiological Indicators

Microorganism Control Group Experimental Group
Total viable count (CFU/qg) 3.5 861 1¢ 1.1861 10

Escherichia coli Detected Not detected
Staphylococcus aureus Not detected Not detected
Salmonella spp. Not detected Not detected
Listeria monocytogenes Not detected Not detected
Gram staining result Gramneg. rods Grampos. COCCi

Parasitological cleanliness. For detectiomeliminth larvae and other parasitic agents, fish were
placed in enamel trays and externally examined under strong illumination. The inspection targeted
cysts or larvae visible through skin and fins. No parasites were found in either group. Internal organs
(liver, swim bladder, intestines) were dissected and analyzed under a stereomicroscope, and no signs
of larval forms or cysts were observed.

From the compiled results in Tables3l it is evident that fish receiving symbiotic
supplementation maintain sujmr organoleptic quality, biochemical stability, and microbiological
safety compared to the control group. These findings support the efficacy of symbiotics in enhancing
product freshness and safety in aquaculture.

Discussion.The present study demonstathat dietary symbiotic supplementation in African
catfish Clarias gariepinu} positively influences the sensory, physicochemical, and microbiological
characteristics of fish meat.

Organoleptic improvements, including firmer muscle texture, clearer oviginility, and
consistent skin quality, were more pronounced in the experimental group. These findings align with
previous studies that show symbiotics can improve the overall freshness and appearance of
aquaculture products by modulating gut microbatd enhancing immune responses [22, 23].

Physicochemical indicators such as reduced pH, lower ammonia levels, clearer broth, and
increased wateolding capacity (WHC) in the symbioticeated group are indicative of delayed
spoilage and enhanced proteitalslity. The observed higher amino acid content may reflect
preservation of protein integrity, potentially due to reduced proteolytic activity and oxidative stress, as
previously described in similar models [24, 25]. The longer reductase time and wealdass
activity also support lower microbial enzymatic degradation, confirming the role of symbiotics in
maintaining biochemical freshness [26].

Microbiological analysis revealed that the experimental group had a significantly lower total
viable count (T\C) and absence dscherichia coli compared to the control group, which exhibited
Gramnegative rods associated with fecal contamination. These results are consistent with previous
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reports showing that prebiotic and probiotic compounds can reduce thezattin of pathogenic
bacteria in fish tissues. Furthermore, the absencgabfonella spp.Listeria monocytogenesind
Staphylococcus aureusonfirms that all fish were raised under hygienic conditions, while the
improved microbiological profile in theymbiotic group further validates the protective role of such
additives.

Parasitological inspections of both groups revealed no helminth or protozoan infections, in
accordance with studies indicating low parasitic risks in controlled recirculating aguecsystems
[27].

Conclusion This study demonstrated the positive impact of symbiotic supplementation on the
veterinarysanitary quality of African catfish Qlarias gariepinu}. Through a comprehensive
assessment involving organoleptic, physicochemicatrahiological, and parasitological methods,
clear differences were observed between the control and experimental groups.

Organoleptic evaluation revealed that fish from the experimental group maintained a fresher
appearance, firmer muscle texture, and entransparent mucus and eyes. Physicochemical tests
confirmed a lower level of spoilage indicators such as ammonia and hydrogen sulfide, higher water
holding capacity, and improved amino acid preservation in the experimental group. Reductase and
peroxidaseests showed significantly reduced microbial and enzymatic activity, reflecting improved
biochemical stability.

Microbiological analysis indicated a lower total viable count and the absence of pathogenic
bacteria in both groups. However, Gram stainingeaded better microbial cleanliness in symbiotic
treated fish. Additionally, parasitological assessment confirmed the absence of helminth larvae or
visible cysts in all fish, indicating proper farming hygiene.

Overall, the use of symbiotics improved theisay and technological qualities of aquaculture
products, enhanced storage stability, and reduced spoilage processes. These findings support the
integration of symbiotic feed additives into fish farming practices to ensure product safety, prolong
shelf life, and deliver higher quality aquatic food to consumers.
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DETERMINATION OF HORMONAL DRUGS AND GROWTH STIM ULANTS IN MEAT BY
ENZYME IMMUNOASSAY

ANNOTATION

The application of hormonal drugs and growth stimulants in livestock production raises
significant concerns regarding food safety and public health. These substances, utilized to accelerate
animal growth, ca persist as residues in meat products, posing potential risks to human health. The
objective of this study is to detect hormonal growth promoters in meat products using the-enzyme
linked immunosorbent assay (ELISA), a method recognized for its highiggynsind reliability in
identifying trace amounts of banned substances in complex biological matrices.

Materials and Method$/eat samples were collected from various sources and analyzed for the
presence of clenbuterol, ractopamine, trenbolone, andr @habolic compounds. The ELISA
technique was employed due to its specificity and sensitivity, allowing for the detection of minimal
quantities of prohibited substances. Standard protocols for sample preparation and analysis were
followed to ensure accuraand reproducibility of results.

The study's findings revealed that no hormonal drugs or growth stimulants were detected in the
analyzed pork and poultry meat samples. This outcome suggests either that the animals were not
exposed to such substances @t thppropriate withdrawal periods were observed prior to slaughter,
ensuring the elimination of these compounds from the animals' systems.

ELISA proves to be an effective tool for monitoring the presence of hormonal drugs in meat
products. The results undeore the necessity for stringent regulatory controls, routine screening, and
adherence to safety standards to protect consumer health. Additionally, it is imperative to enhance
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awareness and compliance within the livestock industry to minimize theassksiated with the use
of unauthorized growth stimulants.

Keywords: clenbutero] porcine meatchicken meatstandard contamination

Introduction. The development of agriculture, in particular livestock farming, plays an
important role in providing # population with food security and higiality food. Meat and meat
products are one of the main sources of proteins and other important nutrients in the human diet,
which makes them an important part of the food industry in many countries around tle worl
However, in view of this, recent decades have seen the use of various growth stimulants to improve
animal productivity, which raises serious concerns about food safety [1].

In animal husbandry, growth stimulants such as anabolic steroids anrddbetemimetics,
including ractopamine, clenbuterol, and trenbolone, are widely used to accelerate animal growth and
improve meat quality. These substances contribute to significantly increasing the weight of livestock
and thus the yield of marketable produeiswell as improving the structure of the meat. Despite their
advantageous effects, the use of these chemical substances may entail considerable health risks for
humans, especially when residual levels are retained in meat products, presenting a segous$ao
public health. Chronic exposure to such compounds has been associated with endocrine imbalances,
cardiovascular disorders, and a range of other detrimental health effects [2].

Several analytical methods are used for effective control of ressdistances in the meat
market, among which enzyme immunoassay (ELISA) occupies a special place. This method is
characterized by sensitivity and specificity, making it possible to detect even minimal concentrations
of drugs in meat products. ELISA is a@ly used in scientific and industrial laboratories to control
compliance with norms and quality standards and to ensure food safety [3]. Its key advantage lies in its
ability to detect residual substances in different types of meat products (e.g., poadkiybeef),
which makes it a universal tool for quality control. In addition, ELISA enables the quick and accurate
determination of the presence of substances such as trenbolone, clenbuterol, and ractopamine, which
are the main objects of research irstbontext [4].

Growth hormones such as estrogens, anabolic steroids (e.g., trenbolone, methenolone), and
betaadrenomimetics (e.g., clenbuterol, ractopamine) all play an important role in accelerating the
growth of birds and increasing meat yield. Thegbstances are used to increase body weight in a
short time, improve the quality of meat, and reduce feeding costs. At the same time, the use of
hormones in poultry farming can lead to the residual content of chemicals in meat, which poses a
threat to consmers [5].

¢ nabolicfr) mpounds act as endocrine disruptors not onlyctiffg food, and public Jalth but
also thejnvironment [6]. Hormonal residues found in meat and meat products jaredvas a risk
tchuman Ralth [7]: certain anabolicsubstances exhibit estrogemaperties, while others are
androgens that interfere with normal physiological processes@taunkstradioll 7 C i s a pri
example of a steroid hormone that is used to improve the productivity of birds. Steroid hormones like
estradioll 7 C a r e ndidcriminatelydostreatibagterial infections or as growth stimulants despite
the fact that many growth stimulants are banned in most countries [8]. Residues of anabolic steroids
and their metabolites in tissues lead to the most dangerous side effestsrdgidues are harmful to
humans, as they can lead to cancer, liver tumors, early puberty in both sexes, and a higher risk of
embryo death [9]¢ s noted by Skoupak et al. (2022), anabolic steroids have a profound impact on
animal tissues, leading totmphological and histological changes that are often jreéie. This issue
is particularly relevant today, as responses to concggasding thehealth ofjndangered sjies and
humans vary significantly across different countries [10]. In comparison to natural analogs, many
synthetic horrtshal drugs have demonstrated greater stability, are less metabolized, and can
@cumulate in higlr amounts wiin @imal bodies, increasing the likelihood of their entry into the
food chain. Furthermore, synthetic hormonal drugs remain stable during cooking and can induce
undesirable metabolic imbalances and affect physiological functions in the human bodyedeor th
reasons, the use of hormonal drugs and other biocatalysts requires catefiubfsitstudies on gir
toxicology and@cumulation in cells and tisgsi of the Iedy [11, 12].

Particular attention should be paid to chemical and toxicological studi#ise ofafety and
quality of growth stimulants such as ractopamine, clenbuterol, and trenbol@tep®ine is a
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nonsteroidal growth hormone employed in agriculture to feed pigs. Poultry, and cattle. It encourages
guick muscle mass growth, thereby lowerirgd costs, but it persists in the tissues of livestock,
where it can potentially enter the human body. Clenbuterol, a seld@iadrenergic agonist, is

utilized in both clinical medicine and livestock production. Within the context of animal husbasdry, i
application extends beyond therapeutic purposes to include the enhancement of muscle growth and the
reduction of adipose content in meat. However, its propensity to bioaccumulate in animal tissues raises
concerns, as it may subsequently enter the hdowhchain and accumulate within the human body.
Finally, trenbolone is a synthetic anabolic steroid that is used as a growth stimulant in meat production
and also has anabolic activity.

The use of anabolic growth stimulants is prohibited in Kazakhstarintother countries, it is
officially recognized as an anabolic agent for use in food production. For example, in Brazil, studies
were conducted by Pereira et al. [13] to study the effects of ractopamine on pig productivity and
quality indicators of camsses. Ractopamine supplementation did not affect the efficiency of feed use,
but an increase in average daily weight gain was noted. Followinglay?@eriod of fattening, the use
of ractopamine resulted in a reduction of adipose tissue and an inaremsisdle mass in fattened
pigs [14]. Hormones are biologically active substances produced by endocrine glands and special cells
in various tissues. You play an important role in the humoral regulation of good body functions
[15,16]. In addition, individualhormones are neurotransmitters and, therefore, are closely related to
maintaining the reactivity and resistance of animals [17,18H®)ever, the use of betdrenergic
agonists in humans is associated with a range of adverse effects, including thahywaiscle
tremors, hypokalemia, tachyphylaxis, anxiety, headaches, and elevated blood pressure. In severe cases,
these side effects may prove fatal. Consequently, the consumption of meat containing residual beta
adrenergic stimulants presents significapalth risks, particularly for individuals with pexisting
cardiovascular conditions.

To address these concerns, the joint FAO/WHO program has established the maximum residue
limits (MRLSs) for these substances: 10 micrograms per kilogram of ractopanoek and beef, and
0.2 micrograms per kilogram of clenbuterol in be&d][ In Kazakhstan, the regulation of veterinary
drugs, including growth promoters and hormonal substances, is governed by various regulatory
frameworks. Notably, the "Uniform Saniya Epidemiological, and Hygienic Requirements for
Products (Goods Subject to Sanitary and Epidemiological Supervision or Control)," approved by the
Customs Union Commission Decision No. 299, dated May 28, 2010 [11], as well as the Technical
Regulations ofhe Customs Union "On Food Safety" (TR CU 021/2011) [12], provide comprehensive
guidelines for ensuring the safety and quality of food products.

The purposef this study was to analyze the use of enzyme immunoassays to detect the residues
of hormonal dugs and growth stimulants pork and poultry meat since these substances are widely
used in animal husbandry to increase animal productivity, but their human use can have undesirable
consequences. Specificallet scientific novelty of the work is deriddrom studying the residual
content of trenbolone, clenbuterol, and ractopamine in pork and poultry meat samples from the
Pavlodar and Kostanay regions of Kazakhstan, as well as from the capital city Astana, using ELISA.

Materials and [ ethods The researth was carried out at the testing facility of the National
Veterinary Reference Center for Veterinary Control and the Supervision Committee of the Ministry of
Agriculture of the Republic of Kazakhstan (NVRC). This center is accredited within the acaraditat
framework of the Republic of Kazakhstan, adhering to the standards set forth in GOST ISO/IEC
170252019, "General Requirements for the Competence of Testing and Calibration Laboratories".

This study assessed the content of hormonal drugs and growthlastis (trenbolone,
ractopamine, and clenbuterol) in pork and poultry meat by enzyme immunoassay. Sampling,
preparation of samples for research, and subsequent processing of the results were carried out in
accordance with ST RK GOST 5142010, ST RK GOSTR 535942011, and ST RK 3652020.

The measurement of hormonal drugs and growth stimulants in meat was performed using ELISA,
following the methodology and guidelines provided by Shenzhen Lvshiyuan Biotechnology Co., Ltd.,
China, for the application of camercial test kits.

The analysis consists of two primary stages: sample preparation and result processing. The

procedure, from sample preparation to calculation, is outlined in Table 1 for the clenbuterol analysis.
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Table 11 Clenbuterol Sample Prepamt Procedure

Preparation of Samples for Clenbuterol Analysis

The meat samples, excluding adipose tissue, were homogenized using a homogenizer. A 2.0
of the homogenized sample was transferred into a 15 ml centrifuge tube with a screw capht
6 ml of a solution of acetonitrile (CH3CN) and 0.1 M hydrochloric acid (HCI) was added
mixture was vortexed for 2 minutes. The tube was then centrifuged at a speed exceeding 400
10 minutes at room temperature using a Thermo centrifuger Aéntrifugation, 3 ml of the cle:
supernatant was collected using a dispenser, followed by the addition of 2 ml of 0.1 M |
hydroxide (NaOH) and 6 ml of ethyl acetate. The solution was vortexed for 1 minute an
centrifuged at over 4000 rpm fanother 10 minutes at room temperature. The dispenser was U
remove all residual liquid, which was then evaporated with air & 60 A C. Subsec
deionized water was added, and the residue was thoroughly dissolved by vortexing fan@i3.:
Finally, 20 Ol of the prepared solution pe

\ /

The microplate photometer was prepared f

Calibration solutions were applied to two parallel wells of the microtiteapg e, wi t h
solution added in ascending order of concentration. This process resulted in two subsamples
analyzed sample

A 50 Ol aliquot of conjugate solution was
of theworking antibody solution. The contents were then gently mixed by rotating the plate in
circular motions

4

The plate was covered with a plastic film and incubated at a temperatur® & 20A G0 rhirutes.
After incubation, the film was removeand the contents of the wells were discarded by inverting
plate quickly

4

The plate was washed four times, with aségond interval between each rinse. During each rin
250 Ol of washing buffer was addievdringtbe ptath €

L 4

Following the washing step, 50 Ol of sub
contents were then gently mixed by rotating the plate in a circular motion on its surface

The plate was then covered with a film ancubated at2@ 5 AC f or 2 0 -protecied |
environment

Upon completion of the incubation, 50 OI
enzymatic reaction

4

The optical density was assessed using a photometer set to angtdvele450 nm

Data%nalysis

Set Specification

4
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Detection limit: 0.1 ppb
Dilution ratio: 1, Croskreaction raté Clenbuterol 100%

¥

Computation

$

The optical density results were calculated as the percentage of the optical density of
containing the zero standard (% absorption), using the following formula:

I/ VOT 100 = % absorption

where V represents the average optical density of the sample or standard solution, and BO de
average optical density of the well with the zero steshda

Based on the relative absorption values for the standard solutions and their corresponding
hormone concentrations (mcg/kg or mcg/l), calibration curves were plotted orAogamithmic
paper, ensuring linearity within the primary data range. Gtwecentration of clenbuterol in tt
samples under analysis was subsequently determined by referencing the calibration cury
measured relative optical density (refer to Fig. 1 and Table 4)

Results and discussionin 2024, a total of 127 meat sareplwere analyzed, including 51
poultry samples and 76 pork samples. These samples were collected from three key regions: 37 from
Astana, 34 from the Pavlodar region, and 56 from the Kostanay region. The enzyme immunoassay
method was chosen to determine domcentration of residual substances; ELISA is a sensitive and
specific technique that allows the detection of minimal amounts of substances even in complex meat
samples, making it one of the most effective screening methods for quality and safetyafantrat
products.

The detection limits of the set for determining the content of hormonal drugs and growth
stimulants are shown in Table 2.

Table 2i Sensitivity Thresholds of the Kit for Quantifying Hormonal Agents and Growth Promoters

Definable multipicity Detection limit (ppb)
meat
Clenbuterol 0.1
Ractopamine 0.2
Trenbolone 15

Table 2 presents the detection thresholds for clenbuterol, ractopamine, and trenbolone in meat
samples. The assay sensitivity was determined to be 1 ppb for clenbdii@soppb for ractopamine,
and 0.03 ppb for trenbolone. Utilizing the enzylimged immunosorbent assay, the minimum
detectable concentrations for clenbuterol, ractopamine, and trenbolone were established at 0.1 ppb,
0.2 ppb, and 1.5 ppb, respectivelheTspecificity of the antibodies used to detect hormonal drugs and
growth stimulants, expressed in crassponse coefficients, is shown in Table 3.

Table 3i Specificity of antibodies used to detect hormonal drugs and growth stimulants

Definable multipicity Crossresponse rate (%)
Clenbuterol 100
Ractopamine 100
Trenbolone 100

26



ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

The table has a crosssponse rate of 100%, meaning that when analytical research methods are
used to determine each of these substances in meat samples, their presdreceletdrmined with
high accuracy and without any significant overlap or false results. The 100%e&actisn coefficient
for all three substances (clenbuterol, ractopamine, and trenbolone) confirms the quality of analytical
methods and their ability taccurately distinguish substances, which is important for conducting
reliable and accurate examinations of meat for the content of these growth stimulants. Figure 1
presents the calibration graph for clenbuterol, while Table 4 outlines the optical demisi
corresponding to the calibration standards used for its quantification.

Clenbuterol
10
8
6
4
2
0
0 ppb 0.1ppb 0.3ppb 0.9ppb 2.7 ppb 8.1 ppb

Figure 1i Graphical representation of the calibration curve for clenbuterol quantification

Table 4i Absorbance values of standard solutions used for clenbuterol calibrati

Clenbuterol Optical Coefficient of 0

Level (ppb) ob1 Ob2 value variation (%) B/Bo (%)
0 1.9601 2.493 2.005 3.1 100.0
0.1 1.5079 1.5161 1.512 0.4 75.4
0.3 0.9330 1.0008 0.971 5.5 48.4
0.9 0.5702 0.5988 0.585 3.5 29.2
2.7 0.3088 0.3235 0.316 3.3 15.8
8.1 0.1569 0.1543 0.156 1.2 7.8

Table 4 demonstrates an inverse correlation between clenbuterol concentration and optical
density, with increasing concentrations resulting in lower optical density values. The coefficients of
variation for each standard fall within the acceptaldege, ensuring the reliability of the
measurements. The B/B0% values reflect the ratio of each standard's optical density to that of the zero
standard, which plays a crucial role in generating the calibration curve. At a concentration of O ppb
(complete abence of substance), the optical density values (OP 1 and 2) are 1.9601 and 2.493,
respectively, yielding an average value of 2.005; this corresponds to a 100% B/Bo reaction (%), which
is the norm for controls where the substance is absent. The coef@itieatiation demonstrates the
stability and accuracy of measurements. For low concentrations (e.g., 0.1 and 0.3 ppb), the coefficient
of variation remains low (45%), indicating high reproducibility of the results.

However, at a concentration of 0.3 ppbe coefficient of variation increases to 5.5%, which
may indicate some fluctuations in measurement accuracy at lower concentrations of the substance. At
a maximum concentration of 8.1 ppb, the B/Bo value of 7.8% indicates a significant decrease in
reacton, corresponding with the expected decrease in activity due to saturation of the analyzed
system. For lower concentrations (0.1 and 0.3 ppb), the percentage of B/Bo is significantly higher,
which confirms the accuracy of the reaction to small amountiseofubstance. At a concentration of
0.1 ppb, this indicator is 75.4%, indicating high sensitivity of the method for low substance
concentrations. The results for the content of hormonal drugs and growth stimulants in meat in all
samples using ELISA aregsented in Table 5.

27



EqoqdYbFEdYy xgago Eq

Table 51 The results on the content of hormonal drugs and growth stimulants in meat samples in this
study

The studied Naming of Acceptable level Number of detected
samples indicators P samples (mdg)
_ Trenbolon prohibited undetected
Porc;iréiurguscle Ractopamin prohibited undetected
Clenbuterol not allowed not detected
Trenbolon not allowed not detected
Poultry meat ,
Ractopamin not allowed not detected

Table 5 indicates that no residual traces of hormonal substances oh gnmmtoters were
identified in the 127 samples analyzed. If the detection limit of the permissible concentration is
exceeded, the ELISA results must be confirmed by arbitration. These results indicate compliance with
veterinary regulations and food safegguirements for the level of hormonal drugs in meat.

Conclusion The results of our research have shown that no hormonal drugs or growth
stimulants were found in the studied pork and poultry meat samples. These findings indicate either that
the sampled r@mals were not exposed to drugs or that the required timing of drug withdrawal from
the body was met before slaughter. Manufacturers of meat products and other animal products must
ensure that there are no hormonal drugs in their products. Thus, ots eesphasize the importance
of timely monitoring and control of residues in meat products, as well as the need to comply with
regulations and standards aimed at ensuring food safety. The implementation of efficient analytical
techniques and stringent regtibns can substantially mitigate public health risks and guarantee meat
safety.

The application of the ELISA method enabled precise and rapid detection of residual hormonal
substances and growth promoters in anidelved raw materials, representingraaial measure in
ensuring food safety control. To further improve food safety, it is necessary to strengthen control over
the use of growth stimulants at all stages of meat production, as well as to obtain more accurate results
in monitoring safety standas, such as introducing analytical and confirmatory research methods such
as highperformance liquid chromatography with mass spectrometric detection.
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ANALYSIS OF EPIZOOTIC SITUATION ON INFECTIOUS RHINOTRACHEITIS OF
CATTLE IN KOSTANAY, PAVLODAR AND NORTH -KAZAKHSTAN REGIONS

ANNOTATION

This article presents the results of serological studies that identified the presence of seropositive
animals for the infectious rhinotracheitis of cattle (IRT) virugll surveyed districts of the Kostanay,
Pavlodar, and North Kazakhstan regions. Within the framework of the cattle IRT study in the territory
of the Republic of Kazakhstan, sampling was carried out both in private subsidiary farms (PSF) and in
organizedfarms, including peasant and farming farms (PF, FH), limited liability partnerships (LLP),
joint stock companies (JSC) and other enterprises engaged in livestock breeding activities. This
approach made it possible to take into account the specifics pfatalence of infection in different
animal housing systems, as well as to conduct a more detailed analysis of the epizootic situation.

Analysis of the distribution of samples taken showed that the largest share came from private
subsidiary farmg 72.18% of the total number of samples. At the same time, the share of samples
taken from organized farms was 27.81%. This imbalance is due to the fact that organized farms, such
as farms, private farms, LLP, and JSC, more often vaccinate livestock against ¢Rile. In this
regard, samples were taken specifically from unvaccinated animals at these enterprises, which made it
possible to obtain more objective results of serological studies.

The obtained data allow for an assessment of the epizootic situatibase regions and the
identification of probable mechanisms of pathogen introduction and spread. The analysis of potential
pathways of virus introduction highlights the significant role of Hfidéem animal movement,
unauthorized transportation, and leiions of veterinary and sanitary regulations. The presented
results may serve as a basis for further studies of the epizootic situation and the development of
effective measures for disease prevention and control.

Key words:Bovine herpesvirus 1 (BHY), cattle, ELISA, seroprevalence, vaccination

Introduction. Infectious rhinotracheitis of cattle (IRT of cattle) is one of the most significant
diseases that have a complex impact on the productivity of the livestock industry. This infectious
disease is @ompanied by significant economic losses due to reduced weight gain, decreased milk
yield, deterioration of the general condition of animals and increased costs of veterinary and sanitary
measures [1,2].

The causative agent of the infection is Bovine Bewrus 1 (BHV1), belonging to the family
Herpesviridae and subfamily Alphaherpesvirinae. This virus is characterized by high contagiousness,
ability to latent persistence in the body of infected animals and reactivation under the influence of
unfavorableenvironmental factors.

The infection is usually a herd problem that impacts basically cattle on the age of above
6 months. There are 2 subtypes of BelH\have been recognized. Subtype 1 includes strains that
produce respiratory problems, which includésectious bovine rhinotracheitis, particularly
manifested by the presence of exudative rhinotracheitis which affects the bronchi of infected livestock.
Subtype 2 consists of strains which produce reproductive problems such asflqlis Pustular
Vulvovaginitig and IPB [nfectious Pustular Balanoposthjtis
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The transmission of virus can be indirect via infected equipment, people, semen, and via
transfer of embryo. Directly the virus can be transmitted via air or contact with discharges of
reproductie, ocular, or respiratory tracts of infected animals, by that increasing its distribution in
dairy livestock.Once the animal infected, they remain carrier throughout their life. while animal
infected with latent BoHVL infection are encountered to diffatestress factors, which includes
transport, intense weather situation, overcrowding, immunosuppressive remedies (e.g.,
dexamethasones), latent virus reactivation develop, causing the virus transmission to other animals.

These features determine the idiffties in diagnosis and elimination of infection, as even
asymptomatic carriers can remain a source of pathogen spread. The latent course of the disease and its
periodic reactivation create additional risks for the resistance of the cattle populatispgathogen
[3-5].

In world veterinary practice, control of cattle IRT is based on integrated approaches, including
regular monitoring of the epizootic situation, timely vaccination and strict control of animal
movements [&]. Prevention and control stegies are regulated by international standards, in
particular, by the recommendations of the World Organization for Animal Health (OIE/WOAH),
which provide for the introduction of active surveillance programs for seroprevalence, the introduction
of immuroprophylactic schemes and restrictive measures for infected heis [7

Despite significant progress in infectious disease management, complete eradication of BSE
remains a challenge. The main reasons for the inability to completely eradicate the &irus ar
insufficient biosecurity measures, late detection of latent carriers and limited diagnostic capacity in
certain regions [9]. An additional risk factor is strgsduced reactivation of latent infection, which
leads to periodic outbreaks of the diseaséaims with unfavorable conditions of livestock keeping
[10, 11].

Globally, cattle IRT remains one of the most common cattle infections, covering most countries
in the world [12,13]. Several countries, including Austria, Denmark, Finland, Denmark, Sweden,
Switzerland and Norway, have successfully implemented complete virus eradication programs. These
countries have implemented strict veterinary surveillance measures based on serological testing and
culling of infected animals, which has minimized the riskuother spread of infection [14,15]. At the
same time, countries with developing livestock production, including Australia, Belgium, Canada,
India, Poland, Turkey and the USA, continue to implement measures to reduce disease incidence and
control the eootic situation [16,17].

At the moment, the virus continues to actively spread throughout Asia, Latin America and
Africa, which makes the problem of cattle IRI relevant for different climatic and economic conditions
[18,19]. In Kazakhstan, the infectios becoming more pronounced, which is confirmed by the
increase in the number of registered cases among the livestock [20].

The aim of this study is to comprehensively assess the epizootic situation of BSE in the
Northern region of the Republic of Kazakhstéo identify endemic zones, to study the seroprevalence
of the virus among cattle, and to analyze the factors affecting its circulation.

Research materials and methodsThis study is based on the analysis of data from our own
serological studies, inforrtian provided by the Veterinary Control and Supervision Committee of the
Ministry of Agriculture of the Republic of Kazakhstan, as well as statistical reports on farm animals
kept in farms in the Northern region of Kazakhstan. The objects of the studybleed serum
samples of cattle (cattle) collected in farms of Kostanay and Pavlodar regions, as well as in a number
of regions of Northern Kazakhstan. To ensure the representativeness of the obtained data, sampling
was conducted among animals of differage categories, which allowed to assess age differences in
the prevalence of infection. In particular, the study population was divided into three age groups:
calves (01 year old), young an-8yead) sindaldedanssd ul t s
(more than three years, >3 years). Considering possible seasonal fluctuations in the dynamics of virus
spread, biological material was sampled in two periods, spring and fall, over a period of three years
(2022:2023).

For serologic monitoring, the eyrne-linked immunosorbent assay (ELISA) method was used,
which is characterized by high sensitivity and specificity in the detection of antibodies touthe IR
virus. A commercial IDEXX IBR/BHV1 gE ELISA kit was used in the study to detect antibodies to
glycoprotein E (gE) of the virus, which allowed differentiating infected and vaccinated animals. The
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optical density of the analyzed samples was measured on a microplate reader at a wavelength of 450
nm.

Application of serologic monitoring based on ELISA methprovided the possibility of
objective assessment of the level of infection prevalence among different age groups of animals, as
well as identification of factors affecting the seroprevalence of the virus. The obtained data allowed to
determine the dynars of pathogen circulation in cattle population on the territory of Kostanay and
Pavlodar regions, as well as in the regions of Northern Kazakhstan.

Results and analyzesAs part of the implementation of the working program of the project
"Study of epizoatlogical characteristics of the territory of the Republic of Kazakhstan on infectious
rhinotracheitis and development of veterinary and sanitary measures to improve their effectiveness”,
as well as in accordance with the tasks set out in it, biologica@rimatvas sampled for serological
studies in 202:2023.

Geographical coverage included 17 regionss of Kazakhstan, however, this paper presents the
results obtained from three regions: Kostanay, Pavlodar and North Kazakhstan oblasts.

Within the framework bthe cattle IRT study in the territory of the Republic of Kazakhstan,
sampling was carried out both in private subsidiary farms (PSF) and in organized farms, including
peasant and farming farms (PF, FH), limited liability partnerships (LLP), joint stoopanies (JSC)
and other enterprises engaged in livestock breeding activities. This approach made it possible to take
into account the specifics of the prevalence of infection in different animal housing systems, as well as
to conduct a more detailed ansikyof the epizootic situation.

The analysis of the distribution of the samples collected showed that the largest share was from
private subsidiary farms 72.18% of the total number of samples. At the same time, the share of
samples taken from organizearns was 27.81%. This imbalance is due to the fact that in organized
farms, such as farms, private farms, LLPs and JSCs, vaccination of livestock against cattle IRT is
more often carried out. In this regard, in these enterprises samples were taken yllymrdgffrom
unvaccinated animals, which allowed to obtain more objective results of serological studies.

According to the formed sample for 2021, 14 regions, 59 districts (out of a possible 170) and
266 epizootological units (EU) were included in thedgton IRT of cattle. Such coverage ensured the
representativeness of the sample and allowed a comprehensive analysis of the epizootic situation in the
northern regions of the Republic of Kazakhstan.

Kostanay, Paviodar and North Kazakhstan oblasts (Norttegyzion of Kazakhstan). Kostanay
region is located in the norliestern part of Kazakhstan and is known for its steppe expanses crossed
by numerous rivers and lakes. Chernozem and chestnut soils prevail here, providing high yields of
agricultural crops. fie main branches of the economy are agriculture and cattle breeding, in particular
meat and dairy cattle breeding, sheep breeding and horse breeding. Pavlodar region, located in the
north-eastern part of the country, is characterized by a variety of hitndscapes, including steppes,
foreststeppes and floodplain zones along the Irtysh River.

This oblast is an important industrial center of Kazakhstan, where large enterprises of
metallurgy, power engineering and machine building are concentrated. elpwing with industrial
development, agrmdustrial complex including meat and dairy cattle breeding and poultry farming is
actively developing in the region. NotfKazakhstan region, located in the extreme north of the
republic, is characterized by hicess of natural resources and high degree of agricultural development.
There are fertile chernozem soils, which contribute to the cultivation of grain crops, as well as
developed dairy and meat cattle breeding. The region plays an important role ingeKsuakhstan's
food security, supplying significant amounts of grain, milk and meat.

Northern regions of the Republic of Kazakhstan, including Kostanay, Pavlodar and North
Kazakhstan regions, represent the territory of planned implementation of veteairdrganitary
preventive measures, including with regard to cattle. High density of livestock and registered
outbreaks of cattle IRT require enhanced biosecurity measures and a comprehensive approach to
ensuring epizootic welbeing. According to availabldata, in Kostanai region the total number of
cattle is 437,400, of which 21,150 are vaccinated, equivalent to 4.83% of the total number of cattle. In
Pavlodar region, 478,600 cattle are registered, but only 8,000 cattle have been vaccinated in 2021,
equivalent to 1.67%. In North Kazakhstan region, the total number of livestock is 389,900 heads, with
vaccination conducted among 27,200 heads, which is 6.97%. It should be noted that among the
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presented regions the highest percentage of vaccinated livestoekorsled in NorttKazakhstan
region.

Analysis of the epizootic situation indicates that outbreaks of IRT in cattle in the northern
regions have been observed before. In particular, in 2017, an outbreak of the disease was registered in
Novosyolov settlemdrof Gabit Musrepov district (North Kazakhstan region), but vaccination was not
carried out at that time. This indicates the systemic nature of the problem and the need for a strategic
approach to its solution.

Taking into account the obtained data, teselopment and implementation of comprehensive
preventive measures are important areas of ensuring epizootibeirl in these regions. In this
context, several key aspects should be emphasized. Expansion of vaccination coverage is necessary
given the lev percentage of vaccinated animals, especially in Pavlodar region, where it is necessary to
develop programs to encourage veterinary services and livestock breeders to actively participate in
preventive measures. Improvement of the monitoring and diagnsgsitem will allow prompt
detection and localization of possible outbreaks of cattle IRT, preventing mass epizootics. Increasing
the level of biosecurity of farms requires increased control over the movement of livestock,
compliance with the requiremenfiar disinfection of livestock buildings and introduction of modern
housing technologies.

Scientific support of preventive measures remains an urgent task, including the development of
domestic vaccine preparations and test systems adapted to the comditioeanorthern regions of
Kazakhstan, as well as research to determine optimal vaccination schemes taking into account the
epizootic situation. Thus, ensuring epizootic weding of the northern regions of Kazakhstan requires
a comprehensive approachskd on scientifically sound prevention strategies, modern diagnostic
methods and effective organizational solutions in the field of veterinary medicine. The introduction of
new vaccination technologies, enhanced monitoring of the epizootic situation\ardrgent support
for preventive measures will minimize the risks of infectious disease spread, ensuring the safety of the
livestock industry and food stability of the country.

Figure 1 shows the epizootological characterization of the territory of @zhkhstan region
in 2017 by IRT.

@ theoutbreak of IBR in cattle detected in 2017

the district where the outbreak was registered.

Figure 1- Epizootological characterization of the territory of Neikthzakhstan region in 2017

As presented in Figure 1, in 2017, a single outbreak of cattle IRI was recorded in the territory of
Gabit Musrepov distric(North Kazakhstan Oblast). It is important to note that no new outbreaks of
the disease have been registered in this region over the past ten years.

In 2019, the epizootic situation on IRT in cattle was complicated in Pavlodar region, where two
outbreaks binfection were detected in Ertis district. The first case was registered in the rural district
of Golubovka, the secondin the settlement of Kyzylkak. Both outbreaks were recorded on October
16, 2019, after which disinfection measures were carriedirotihese settlements. However, the
vaccination of livestock in these areas was not carried out. The outbreak in the rural district of
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Golubovka was officially closed on November 1, 2019, and in Kyzylkak settlenoenNovember 4,
2019.

The cattle IRT outleaks registered in 2019 in Irtysh district of Pavlodar region were the only
ones in the last ten years, which indicates a low frequency of outbreaks in this region.

In 2021, as part of epizootological monitoring in the northern regions of the Republic of
Kazakhstan (Pavlodar, Nortfazakhstan and Kostanay regions) sampling of biological material was
conducted. In each region 285 samples of blood sera were examined.

In 2024 within the framework of epizootological monitoring in the territory of northeromsgi
of the Republic of Kazakhstan (Pavlodar, Neffzakhstan and Kostanay regions) sampling of
biological material was conducted. In each region 135 samples of blood sera were investigated.

Table 2- Results of serologic examination of blood sera by BlLn$ethod for cattle IRT in 2024

B Name of redion Number of sample§ Detected positive in % prevalence
in order 9 tested ELISA °p

1 North Kazakhstan 135 89 63

2 Kostanay 135 91 67

3 Pavlodar 135 128 94

As can be seen from Table 1, in Pavlodar region spemitibodies to the antigen of cattle IRT
pathogen were detected in the majority of the studied livestock, seroprevalence was 94%, and in
North-Kazakhstan and Kostanay regions this indicator was 63% and 67% respectively.

Results of serologic researches ded the presence of seropositive animals to virus of
infectious rhinotracheitis (IRT) of cattle in all investigated districts of Kostanay, Pavlodar and North
Kazakhstan regions. These data allow to establish the epizootic situation in these regions and
determine the likely mechanisms of introduction and spread of the pathogen. Analysis of possible
ways of virus introduction indicates a significant role of iffsgm movement of animals, as well as
factors associated with unauthorized transportation addtizio of veterinary and sanitary standards.

The results obtained are the basis for further study of the epizootic situation and development of
effective measures for prevention and control of the disease.

Based on the obtained data, it can be concludatdirifithe northern regions of the Republic of
Kazakhstan there is a circulation of the causative agent of cattle IRI, which requires enhanced
epizootic control, monitoring and preventive measures.

Conclusion Based on the obtained data, it can be concldiggidin the northern regions of the
Republic of Kazakhstan the circulation of the causative agent of cattle IRI continues, in this regard it is
necessary to strengthen epizootic control, system monitoring and expansion of preventive measures. It
is necesary to develop and implement a comprehensive program of infection control, including
mandatory vaccination, early diagnosis of latent carriers, strengthening of biosecurity measures of
farms and control of animal movement. In addition, it is importarmprove the system of veterinary
supervision and develop domestic vaccine preparations adapted to the conditions of Kazakhstan. The
implementation of such measures will minimize epizootic risks, reduce economic losses and ensure
epizootic wellbeing of livestock farming in the country.
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PATHOHISTOLOGICAL IMAGES OF THE INTESTINE OF SAIGA TATARICA TATARICA
ASSOCIATED WITH MONIEZIA EXPANSA INVASION

ANNOTATI ON

This study is devoted to morphological and histological changes in the intestines of saigas
(Saiga tatarica) infected with the cestddeniezia expansa he results show that parasitic invasion is
accompanied by pronounced pathological changes, mainlythe duodenum and colon.
Macroscopically, wrinkled, bumpy intestinal walls resembling beads, edema and hyperemia of the
mucous membrane, as well as hemorrhages and exudation were observed. Histological examination
revealed numerous nodular folds and hpfmsia of the mucosa, increased depth of crypts,
degenerativecrotic changes in the epithelium, wdike deformation and lysis of smooth muscle
fibers. Microcirculation disorders in the form of blood stasis and accumulations of formed elements
were alsorecorded. A large number of intraepithelial lymphocytes were observed in the epithelial
layer, indicating an inflammatory process and partial necrosis. The subserous membrane was
characterized by lymphocyte infiltration and the presence of small vesstis iconnective tissue.
The frequency of individual signs ranged from 60% to 90% in the samples examined (n=13), with the
most pronounced changes observed in the mucous membrane and muscle layers of the duodenum. The
data obtained indicate thit. expanséhas a complex destructive effect on the intestinal structures of
saigas, causing inflammatory and degenerative processes that can significantly weaken the health of
the population. The presented materials allow for a deeper understanding of the pakhagfenes
parasitic diseases in wild ungulates and enable the use of these data in veterinary diagnostics and the
development of biosecurity measures.

Key words:moniezia expansa, duodenum, histological changes, inflammation, necrosis

Introduction. Moniezicsis is a parasitic disease primarily affecting ruminants, notably sheep
and cattle, caused by tapeworms of the geéviamiezia.Two prominent speciedvioniezia expansa
and Moniezia benedeniare responsible for most infections in these animals. The lile oydhese
cestodes relies on oribatid mites as intermediate hosts, while ruminants serve as the definitive hosts
where the adult worms reside in the small intesfir8]. Observations indicate thddoniezia spp.
have a characteristic cosmopolitan dimition, demonstrating a significant prevalence in various
geographical settings, including North America and South Amgtiga

38


https://orcid.org/0000-0003-4994-5737
mailto:aigerim.kozhayeva@mail.ru
mailto:aigerim.kozhayeva@mail.ru
https://orcid.org/0000-0003-3188-1755
mailto:gosha196060@mail.ru

ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

Morphological studies and molecular phylogenetic analyses have confirmed/dnstzia
expansacoexists with related speciesich asM.benedeni with host specificity influencing their
prevalence across different ruminant species. Specifiddixpansas more commonly reported in
sheep and goats, whiM.benedentends to infect cattle. Despite some overlapping characteristics
these two species can be differentiated by their morphological features and genetic markers,
highlighting the importance of precise identification in veterinary parasitology.

Epidemiologically, Moniezia expansgposes significant health risks in pastosstems,
particularly in regions where grazing practices foster environments conducive to transmission.
Infections often correlate with factors such as age, with young animals exhibiting the highest
susceptibility due t o t h ens. rUnderstahding ithe eynamicsnad u v e
Monieziosis is vital for implementing effective control measures, including the use of anthelmintics
and adjustments in pasture management. Ongoing research continues to explore the influence of
environmental and host fagcs on the prevalence of this parasite, aimed at enhancing strategies for
managing helminth infections in livestock [6].

Additionally, the life cycle ofM.expansanvolves intermediate hosts, typically oribatid mites,
which play a crucial role in the tramgssion dynamics. Effective pasture management and grazing
practices are critical components in controlling infections, as contaminated environments facilitate
reinfection. The economic repercussions of Monieziosis include increased veterinary costs and
reduced livestock productivity, underscoring the need for improved management strategies, including
regular deworming practices. Addressing Monieziosis in ruminants requires a multifaceted approach
that encompasses monitoring, control strategies, and emeargal management tailored to local
conditiong[7].

The existence ofonieziaspecies has been traced back to ancient times. Paleoparasitological
studies have found evidence of these tapeworms in coprolites from early South American camelids,
illustrating their longstanding association with ruminant hosts. These findings enhance our
understanding of the heparasite interactions over millennia, shedding light on historical disease
patterns and their implications for contemporary livestock managementtéir ancient origins,
Monieziosis continues to be a pressing concern in veterinary medicine today, especially in young
animals, who are the most susceptible to the effects of the infection, which can include weight loss and
decreased productivi{g].

In terms of diagnosis and management, recognizing the potential foririedson among
species is crucial, akloniezia spp.can potentially infect various ruminants, including goats and
llamas, thereby complicating control measuj@ls Effective managment of Monieziosis involves
understanding the environmental factors that promote the life cycle of oribatid mites, which are
instrumental in facilitating the transmission of these tapewdt@ls Consequently, integrated control
strategies that encompdsasth the management of ruminant populations and the ecological conditions
favoring mite proliferation are essential to mitigate the impact of this parasitic djisgéhse

Although adult infestations may often be asymptomatic, the impact of Monieziogzuager
livestock can be profound, leading to significant economic losses in the agricultural sector due to
compromised growth rates and overall health is§l@ls Given these implications, ongoing research
into improved diagnostic methodologies and tresit options, including the use of biocontrol agents,
remains critical for the effective management of Monieziosis in livegid&ik

Methods and materials.Field studies were conducted in the West Kazakhstan Region of the
Republic of KazakhstafFigure 1) within the steppe zone where cases of saiga antelope disease have
been reported. The coordinates of the central
average elevation above sea level ranges from approximately 50 to 150 meters. iidmg igrr
characterized by a semesert and steppe landscape with a sharply continental climate, marked
seasonal temperature fluctuations, and limited precipitation. These natural and climatic conditions
contribute to the persistence of stable pastureysta®s inhabited and traversed by saiga antelopes.

A 3-5 g sample of feces is mixed in a cup with 20 ml of water. The resulting emulsion is
filtered through gauze, poured into a test tube, filled with water to the top, and centrifuged for
3 minutes. Themrain the liquid to the sediment, stir the sediment with Darling's liquid (a saturated
solution of table salt mixed in equal parts with glycerin), and centrifuge for 5 minutes. Then remove
the film from the surface of the liquid with a loop, apply it tglass slide, and examine under a
microscopg14].
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[T West Kazakhstan region

Figure 1i Map of the West Kazakhstan Region

A complete helminthological necropsy according to K.l.Skryabin allows for quantitative and
qualitative accounting of all parasitic worms inhabiting variougans and tissues of the animal.

Before necropsy, the skin is carefully examined, paying attention to bumps, growths, and bruises.
Then the skin is removed and the subcutaneous tissue is examined. The abdominal and chest cavities
are opened, after whichdividual organ systems are removed and placed in appropriate containers.
After removing the internal organs, the chest and abdominal cavities are examined, blood is collected
separately, the brain and spinal cord are removed, the eyes are removednasdlthrd oral cavities

are examined [15].

The evisceration method is a comprehensive removal of the organs of the head, neck, chest,
abdominal, and pelvic cavities (developed by G.V.Shor). It allows for the examination of organs
without disrupting the artemical and physiological connections between them [16].

Histological examination was performed using hematoxylin and eosin (H&E) staining, one of
the most common methods for identifying morphological characteristics of tissues. Biological material
(tissues ampl es) obtained after autopsy was cut into
10% neutral formalin solution (1:20) at a temperature 2 BAC f or 24 hours. After
alcoholxylene treatment was performed: dehydration i%%#&hd 80% ethanol for 2 hours, then twice
for 1 hour in 96% and 100% alcohol, followed by diaphanization in xylene (two sessions of 1 hour).

The samples were incubated in molten paraffin 838 AC t hree times for 1 ho
blocks, ancooled. Sections-8 Om t hi ck were prepared from the b
ongelatinc oat ed sl ides, and dr i &2 hours Faastdining thenparafinat at
sections were deparaffini zewth96%, 80 hnd @08 ethahdl 1 0 mi
(5 min each) followed by washing in distilled water (2 min). Next, staining was performed in Meyer's
hematoxylin (510 min), rinsing under running water (5 min), differentiation in 1% HCI in 70%

alcohol (1015 sec) ifnecessr y, repeated rinsing (5 min), Abl ui
rinsing in distilled water (2 min), staining with 1% eosin2(Inin), dehydration in 70% and 96%
et hanol (1 min each), twice in 100 %3 nairt).HAen o | (1

sections were placed under cover glasses in a synthetic medium and examined under a light
microscopg17-19].

Results. During macroscopic and histological examination of the digestive tract organs of
saigas infected witltMoniezia expansapronainced pathological changes were identified, mainly
localized in the duodenum and col@figure2). The characteristic macroscopic and microscopic signs
of the lesion, as well as their frequency and severity, are presented below.
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Figure2i Infected saig carcass

The duodenum is wrinkled, with a bumpy surface resembling a rosary, and the mucous
membrane is swollen, dark in color, and surrounded by hemorrhages. The mucous membrane of the
colonis swollen, dark red in color, and fluid is secreted fromirhisions (Figure).

Y .3 .; ...‘ : 'f-‘"_. ’
Figure3i Detection of moniezia segments in the intestine of saiga

Histological examination of transverse sections of the duodenum revealed numerous elongated
nodules and multiple folds of the mucous membraneu(Bigd. The duoénum was partially
atrophied and adhered in places. An increase in the depth of the crypts was also observed, caused by
degeneration or necrosis of cells.

=

. g’ 0V FE SN : 4
Figure41 Duodenum. Stained with hematoxylin and eosin. X5
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Uneven blood clots were detectedgiiiie 5). Microcirculatory disturbances were also observed,
manifested by the accumulation of blood cells in the vascular bed and blood stasis in certain areas.

The epithelium consisted of singleyered enterocytes with prismatic edges, among which
blood @lls were observed. A large number of intraepithelial lymphocytes were observed, indicating
partial necrosis of the nodular epithelium, as well as intestinal inflammation.

. Stained with hematoxylin and eosin. X10

The muscular layeis connected by thick smooth muscle fibers with a longitudinal and circular
orientation (Figure 6). Wavy deformation and lysis of the fibers were observed.

AN _'\/ P Iy ".36;" LR - T

Figure6i Duodenum. Stained with hematoxylin and eosin. X10
A serous membrane with a subserbase and mesothelium is visible. The subserous membrane
was found to consist of a thin layer of fibrous connective tissue containing small vessels and
lymphocytes. The mesothelium is lined with a single layer of flat epithelium.
Table 1 presents the moseduently detected macrand microscopic changes in the duodenum
and colon of saigas infected withoniezia expansarl he frequency of occurrence of each pathological
sign is indicated as a percentage of the total number of samples examined, as wellegsethef
severity on a conventional thrpeint scale (from mild to severe). The most pronounced changes were
observed in the mucous membrane and muscle layers of the duodenum, indicating the active impact of
the parasite and the development of an inflfextory-degenerative process.
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Table 1- Frequency and severity of morphological and histological changes in saigas during invasion
by M. expansa

. . L Frequency of observation Degree of
Pathological sign Localization (02 of sgmples n=13) se\?erity*
Wrinkled, bumpy intestinal walls Duodenum 85% +++
Edema of the mucous membrar Duoit;lnounm and 90% ++ - +++
Hyperemia/dark discoloration of Duodenum and 88% ++
the mucous membrane colon
Hemorrhages, exudation at the o
incision site Colon 75% i
Nodular folds and hyerplasia of Duodenum 80% ot
the mucous membrane
Atrophy, fusion of the intestinal Duodenum 60% "
wall
Increase in the depth of crypts, o
NeCrosis Duodenum 70% +++
Microcirculation disorders (stasis Duodenum 65% ++
blood clots)
Intraepithelial ynphocytes, Duodenum 85% it
epithelial inflammation
Wavelike deformation and lysis o
of muscle fibers Duodenum 68% T
Clusters of lymphocytes in the Duodenum 7204 ++
subserosal membrane
* A conditional scale of severity has been adopted:
+ - mildly expressed
++ - moderately expressed
+++ - strongly expressed

Discussion.The pathomorphology of Monieziosis, primarily caused by the tapewtoniezia
expansa presents a complex array of histopathological changes within the gastrointestinal tract of
infectedruminants. This discussion synthesizes findings from various studies to elucidate the specific
pathological alterations associated with this parasitic infection.

In ruminants, Monieziosis is characterized by notable changes within the digestive organs,
including the abomasum, rumen, reticulum, and both the small and large intestines. Histopathological
evaluations have revealed significant modifications such as serosal and mucosal congestion, edema,
and inflammatory infiltrates, particularly composed of tngphils and lymphocytes. These alterations
indicate an acute inflammatory response to the presence of the parasite, consistent with the body's
efforts to eliminate the tapeworm. Necrotic areas in the intestinal epithelium and fibrinoid
degeneration of theascular endothelium have also been observed, suggesting a disruption in vascular
integrity and tissue organization due to the parasitic burden.

Furthermore, the infiltration of inflammatory cells such as neutrophils can lead to
complications, includinghrombosis and embolism within the affected blood vessels. Such vascular
crises potentially result in ischemia and subsequent tissue necrosis, exacerbating the disease state in
severely affected animals. The phenomenon of desquamation, or shedding @h#imlegells lining
the intestines, has also been documented, contributing to dysfunctional nutrient absorption and
complicating clinical outcomes for infected livestq2R].

Epidemiologically, the impact of Monieziosis is underscored by its prevalross various
species of ruminants, as evidenced by the isolatidviarfiezia sppfrom multiple hosts. The degree
of pathomorphological changes may vary depending on factors such as the host's age, overall health
status, and concurrent infections. Fostance, younger animals tend to exhibit more pronounced
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pathological changes due to their less developed immune systems, resulting in heightened
susceptibility to inflammation and infection.

The pathomorphological examination of Monieziasis in ruminantsate significant insights
into the hosparasite interaction and its clinical implications. This study underscores that infection by
Moniezia spp.particularly in the small intestine, induces mucosal damage characterized by villous
atrophy, epithelial ersion, and localized inflammation. These findings align with existing literature,
which documents mechanical injury due to the parasite's physical presence, albeit without the hook
induced trauma seen in related cestodes like Taenia spp. The absentellaf faxoks in Moniezia
may explain the comparatively milder mucosal abrasions, though chronic infection can still lead to
fibrosis, impairing intestinal motility and absorption.

Histopathological analysis in this study identified a marked inflammateorese, dominated
by lymphocytes, eosinophils, and neutrophils, consistent with immune reactions to helminthic
infections. Such inflammation, while indicative of the host's attempt to contain the parasite, may also
contribute to tissue remodeling and letegm functional deficits. Notably, severe infections correlated
with luminal obstruction and compression necrosis, highlighting the -disendent nature of
pathogenicity. These observations corroborate field reports linking high parasite burdens @b clinic
signs such as weight loss, diarrhea, and reduced feed efficiency.

Discrepancies in reported morbidity across studies may arise from variables such as host age,
immunity, and cenfections. For instance, younger animals exhibit heightened suscepfiliétyo
immature immune systems, whereasirfection with gastrointestinal nematodes may exacerbate
intestinal damage. Additionally, environmental factors influencing intermediate host (oribatid mite)
populations could modulate transmission dynamics, séa#nag regioprspecific control strategies.

Diagnostically, the presence of gravid proglottids in feces remains a cornerstone for
identification, though histopathology provides critical differentiation from other helminthiases. This
study emphasizes muaisfibrosis and eosinophilic infiltration as distinctive features, aiding in
accurate postmortem diagnosis. However, antemortem detection challenges persist, urging the
development of molecular tools for early interven{ihy.

Therapeutic reliance on bEmidazoles faces growing resistance concerns, underscoring the
need for integrated management. Combining targeted anthelmintic use with pasture rotation and mite
population control could mitigate transmission. Furthermore, nutritional supplementatidfseab o
malabsorption in chronic cases may improve herd productivity, addressing economic impacts often
overlooked in subclinical infections.

Future research should prioritize elucidating immune evasion mechanidfmnigizia sppand
evaluating vaccine caihtes. Longitudinal studies on parasite epidemiology, particularly in varying
climatic conditions, would enhance predictive models for outbreaks. Additionally, genomic
exploration of Moniezia could reveal novel therapeutic targets, while economic anelgsés
quantify the true burden of subclinical infections on livestock industries.

Conclusion. Macroscopic and microscopic studies of the duodenum and colon of saigas
infected withMoniezia expansaevealed pronounced pathological changes affecting adtdanf the
intestinal wall. The main morphological features were edema, hyperemia, bumpy walls, as well as
hemorrhages and exudation. Histologically, mucosal hyperplasia, increased crypt depth, the presence
of intraepithelial lymphocytes, degenerativeciotic processes in the epithelium and muscle layer, as
well as microcirculation disorders were established.

The frequency and severity of these changes indicate a high degree of parasite impact on the
host organism. The duodenum was particularly affectétth a&ctive destruction of tissue structures
and an inflammatory reaction. These data indicate a severe course of invasion and significant damage
caused by.expansdo the digestive system of saigas.

The results obtained are important for veterinary penlagly and wildlife conservation, as they
allow for a more accurate assessment of the biological consequences of parasitic infestations in
ungulates. This, in turn, can be used to develop effective diagnostic, preventive, and therapeutic
measures in the Wi and in semiree conditions for saigas.
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CURRENT EPIZOOTIC SITUATION OF ASCOSPHAEROSIS IN B EEKEEPING:
EVIDENCE FROM WEST KAZAKHSTAN

ANNOTATION

This study investigates the prevalence, clinical manifestations, and laboratory diagnosis of
ascosphaerosis (Ascosphaera apis), a fungal disease that affects honey bee (Apis mellifera) larvae and
significantly reduces colony productivity. Fieldwork was carried out during the spring and summer of
2025 across 30 apiaries in various districts of the West Kazakhstan region. In each apiary, clinical
symptoms within bee colonies were assessed, and microscapitinations were conducted on
samples of mummified larvae, comb, and bee bread (perga).

The results demonstrated that increasing levels of infection were associated with a marked
reduction in both the average colony mass and foraging activity. In coleitresevere (Level IIl)
infection, foraging activity declined by up to 68.9%. Microscopic analysis revealed the highest
detection rate of Ascosphaera apis in mummified larvae (90.3%), followed by comb samples (73.1%)
and perga (57.1%).

These findings confin that ascosphaerosis represents a significant threat to apiculture in
Kazakhstan. Effective disease prevention requires early diagnosis, implementation of veterinary and
sanitary measures, the selection of genetically resistant bee strains, and thaanambf favorable
environmental conditions for bee colonies. The results provide a valuable scientific basis for
promoting the sustainable development of apiculture and ensuring the production of ecologically safe
bee products.

Key words: Ascosphaerosi Bee colonies, Chalkbrood, Microscopic diagnostics, West
Kazakhstan
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Introduction . The genus Ascosphaera, particularly its most notorious speksessphaera
apis poses significant threats to bee populations globally, including in Kazakhstan. Tha fun
pathogen is primarily responsible for chalkbrood disease, which affects the larvae of honey bees
(Apis melliferg and other pollinatorsAscosphaera apisompromises the health of immature bees,
leading to the mummification of infected larvae and udtiely impacting colony survivorship and
productivity [1, 2]. In Kazakhstan, where beekeeping is an essential agricultural practice, this
pathogen poses a substantial risk to both commercial and wild bee populations, amplifying the
importance of understandj its prevalence and management strategies within this region [3].

Research indicates that the sporesAsfcosphaeraspecies are commonly found in the
environment, often spreading through contaminated pollen and bee food sources [4, 5]. In
Kazakhstan, am other regions, the movement of bee colonies for pollination services may facilitate
the introduction and spread of these pathogens among diverse bee species [6]. The ecological
dynamics of native and nemative bee interactions are particularly crucis, studies have shown
that the presence of introduced species can lead to the spillover of chalkbrood fungi to local solitary
bee populations such &@smia and Megachile[7, 8]. This interspecies transmission can drive
ecological disturbances, which ieerses the potential for disease outbreaks among various pollinator
groups, further threatening biodiversity [9, 10].

Furthermore, environmental factors common in Kazakhstan, such as climatic fluctuations, can
exacerbate the vulnerability of bee coloniesnfections byAscosphaeraFor instance, temperature
variations can lead to stress in colonies, making them more susceptible to fungal infections [11].
Consequently, interactions betweascosphaerand the health of bee populations necessitate close
monitoring and research efforts, particularly given the essential role bees play in pollination and
agriculture in Kazakhstan.

The impact ofAscosphaeran bee populations in Kazakhstan underscores the necessity for
ongoing studies addressing its biology, egidal interactions, and effective management practices.
The complexities of hogtathogen dynamics highlight an urgent need for integrated approaches to
safeguard both honey bee health and broader pollinator biodiversity in the region.

Methods and materids. This study was conducted during the spring and summer of 2025
across multiple beekeeping operations in the West Kazakhstan region (Figure 1), which represents a
key area for honey production in Kazakhstan. A total of 30 apiaries were selected froms vari
districts based on apiary size, geographic location, and management practices to provide a
representative sampling of regional conditions. At each apiary, three to five bee colonies were
randomly selected and subjected to thorough clinical inspections.

U Clinical examinations were performed on each colony according to a standardized protocol.
The following parameters were carefully evaluated during inspections:

i Structure and uniformity of the brood pattern;

U Presence and number of mummified larvae witlood cells;

U Color, consistency, and integrity of brood cell cappings;

i Number and appearance of dead larvae found on the hive floor and on the ground in front of
hive entrances;

U General activity levels of worker bees, flight intensity, and behavioral patterg., hygienic
behavior, defensive responses).

Special attention was given to any signs indicative of ascosphaerosis (chalkbrood), such as the
presence of desiccated, chiike mummified larvae with whitish to dark coloration. When visual
symptoms wez detected or suspected, samples of mummified larvae, comb fragments, and bee bread
(perga) were collected for laboratory confirmation.

Microscopic analysis was conducted to verify the presence of Ascosphaera apis. Sample
preparations weresmade duoipowog mehdod: a small port
a glass slide with a drop of a solution composed of alcohol, glycerin, and water in a 1:1:1 ratio. The
preparation was gently homogenized and covered with a coverslip. Observations wenegukrf
under an optical microscope equipped with ameyapixel digital camera, allowing both visual
inspection and image capture for documentation.

Based on the number of mummified larvae observed in each colony, the infection level was
classified into onef three categories:

fiLevell-Mi I d i nfecti on (OlO mummi fied | arvae);

48



ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

1 Level Il - Moderate infection (1i120 mummified larvae);

M Levelll-Severe infection (021 mummi fied | arvae).

Foraging activity was recorded by counting the number of bees exiting the hive over a
standardized obseniah period under comparable weather conditions, and colony mass was measured
using calibrated hive scales. These quantitative parameters were used to evaluate the impact of
ascosphaerosis on colony productivity and vitality.

All collected data were statistlly analyzed to identify correlations between infection severity
and colony performance indicatods].

‘West Kazakhstan

Figure 1i Map of the West Kazakhstan Region

Results. During field inspections, diseased bee colonies were identified by evaluating bee
behavior colony strength and activity, and the condition of the hive entrance, combs, and brood
frames. Mummified larvae expelled by the beeshite, grayishwhite, or black with a chatkke
appearance were observed on the hive floor and at the entranceqBignds3).

Figure3i Mummified larvae on the hive floo
and entrance

Figure2i Fungal infection of larvae

Visual inspection of brood frames revealed infected larvae in both open and sealed cells.
Infected larvae exhibited a firm consistency angelowish or pale gray coloration. These larvae lay
loosely in disorganized patterns within the cells, sometimes interspersed with healthy larvae.
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Mummified larvae readily detached from the frame when shaken. Affected colonies displayed
weakened conditionsvith scattered brood patterns and a high number of empty cells due to hygienic
removal of diseased larvae by worker bees.

The degree of infestation was determined by counting the number of dead larvae remaining in
the cells and those discarded at theehbottom. Levels of infestation were categorized as mild
(010 | arvae) 7100 larvas). Whenamummifiedl|@vae displaying clinical signs of
ascosphaerosis were detected, surface scrapings were collected and examined microscopically to
confirm preliminary diagnoses.

Microscopic examination revealed spore balls containing hyphae and spores of Ascosphaera
apis (Figure 4).
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Figure4di Spbre cysts containing Ascosphaera apis spores.

The study results demonstrated that ascosphaerosis exerts aditeetgative impact on bee
colony health. As clinical severity increased, both average colony mass and foraging activity declined
(Table 1).

Table 1. Degree of ascosphaerosis infestation in bee colonies (n = 30)

Group| Level of Ascosphaerosis | Average Masgkg) Decline in Foraging Activity (%)
1 I (mild) 1.29 N 17.9
2 Il (moderate) 1.13 N 40.1
3 1l (severe) 1.08 N 47.3
4 i (control) 1.48 N i
5 Il (moderate) 0.88 N 59.2
6 1l (severe) 0.68 N 68.9

Colony activity was asssed by the number of foraging bees and the number of worker bees
within the hive.

Key findings showed that mild ascosphaerosis (Level I, Group 1) caused only a slight reduction
in colony mass and activity, while moderate infection (Level Il, Groups 25aned to substantial
declines in both parameters, significantly affecting colony productivity. Severe infection (Level IlI,
Groups 3 and 6) resulted in the most pronounced reductions, with colony mass dropping to 0.68 kg
and foraging activity declining byp to 68.9%. In contrast, the control group (Group 4) exhibited no
disease symptoms and maintained the highest colony mass and normal activity levels.
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As the clinical level of ascosphaerosis increased, colony mass and activity declined markedly.
This dis@se poses a serious threat to colony productivity and survival, highlighting the importance of
early diagnosis and effective prevention.

Microscopic examination of hive samples revealed differing rates of pathogen detection among
sample types (Table 2).

Table 2. Detection of Ascosphaera apis based on microscopic examination

Sample Type Numb$;gre?jamples Numbsegn?;::gsmve Detection Rate (%)
Mummified larvae 31 28 90.3
Bee bread (perga/pollel 14 8 57.1
Comb samples 26 19 73.1

Mummified larvae provided the most reliable diagnostic material, wittosphaera apis
detected in 90.3% of samples. Bee bread (perga) showed a lower detection rate of 57.1%, indicating
possible pathogen presence but reduced diagnostic reliability. Comb sampuled yielintermediate
detection rate of 73.1%, confirming their utility as supplementary diagnostic material.

Overall, mummified larvae should be prioritized for accurate diagnosis. Bee bread and combs
can be used as supplementary materials, but an inteéghafgnostic approach combining both clinical
and laboratory methods remains essential for effective disease management.

Discussion.The epizootic dynamics discosphaerdungi, particularlyAscosphaera apjghe
primary causative agent of chalkbrood dsmapresent significant challenges for honey bee health
globally, including in regions like Kazakhstan. This issue is critical given the vital role of honey bees
in agricultural pollination and food security. The interactions betwemosphaerand its be hosts
can lead to substantial mortality in larvae, negatively impacting colony strength and productivity,
which can contribute to colony collapse [13].

As chalkbrood disease progresses, infection manifests through the mummification of larvae,
significanty reducing the number that can mature into adult bees. Histological studies and molecular
characterizations have revealed that environmental stressors, such as temperature fluctuations and the
availability of nutritional resources, can exacerbate thedamie of infections within bee colonies
[13]. The persistence oAscosphaeran various environments indicates that the pathogen is not
solely dependent on honey bees for replication; it has been found associated with other arthropods
and in environmentaamples, indicating broader ecological implications [14] .

Moreover, recent investigations highlight a spillover effect, whieseosphaeraan infect not
just honey bees but also native solitary bee species, suggesting a potentiainf@ctaan and
increased virulence due to competitive interactions among pathogens. This spillover effect raises
significant ecological concerns, as it can negatively impact bee biodiversity, particularly in regions
where different bee species coexist, such as Kazakhstardigtnibution ofAscosphaerapecies and
their emerging presence in local ecosystems underscore the necessity for vigilant monitoring of bee
health and the implementation of biosecurity measures to mitigate disease spread among pollinators.

Research alsdndicates that genetic and ecological factors influence the susceptibility of
different bee species #scosphaeraguiding efforts toward selective breeding for disease resistance
in honey bee management programs [15]. Furthermore, understanding tHe@erapjurelationships
between Ascosphaerastrains could aid in developing effective prevention and management
strategies, as some strains exhibit distinct virulence profiles, complicating the epidemiology of
chalkbrood [16, 17].

As we consider the futuref beekeeping and pollinator health globally, especially in regions
like Kazakhstan, an integrated approach that combines research on pathogen interactions,
environmental influences, and innovative management practices will be essential to combat the threat
posed byAscosphaera The promotion of honey bee and pollinator health through education,
monitoring, and research development is crucial for maintaining ecological balance and agricultural
productivity.

The management ofiscosphaera apjsthe fungus resmsible for chalkbrood disease, is
crucial for maintaining healthy bee populations. Chalkbrood primarily affects larvae of honey bees
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(Apis mellifer3, leading to significant mortality in affected colonies. To mitigate the impact of this
pathogen, beekeem practices and health management strategies must be adapted to the specific
environmental conditions and genetic maleof the local bee populations.

One proactive approach to managigcosphaeranvolves genetic investigations and careful
selection ofhoney bee subspecies that show higher resistance to diseases. Recent studies have
confirmed that the local bee population comprises three main subspggaiemellifera carnicaApis
mellifera caucasicaandApis mellifera melliferaResearch into the getic traits of these subspecies
could provide insights into which populations demonstrate enhanced resilience Agaosthaera
infections and may inform breeding programs aimed at increasing overall colony health [18, 19].

Another important aspect ofrgphylaxis againstAscosphaeraincludes the promotion of
natural hive defense mechanisms, particularly through the use of propolis. Honey bees collect
propolis from various plant sources, which contains antimicrobial properties that can inhibit the
growth of pathogens includindscosphaera apif20]. Enhancing the availability of resinous plants
in foraging areas can bolster propolis production, thus strengthening the bees' natural defenses
against fungal infections [21].

Additionally, beekeepers can implent Integrated Pest Management (IPM) strategies that
incorporate good hive hygiene and monitoring practices to reduce the risks of infection. Regular
inspections of hives to identify and remove dead larvae can help control the spfesmbgphaera
and otler pathogens. Effective management practices can also include avoiding overcrowding in
hives and ensuring that colonies have adequate resources for growth and health, thus reducing
stressors that may make them more susceptible to infections [22, 23].

Reseeach indicates that certain environmental factors, such as humidity and temperature
fluctuations, can exacerbate the incidence of chalkbrood disease. Therefore, monitoring and
modifying environmental conditions, such as improving ventilation within hives raanaging
moisture levels, can serve as preventive measures. Adopting practices that align with the needs of
bees in their specific climate contributes to improved colony health outcomes [24].

Training and education for beekeepers regarding the idetitficeof chalkbrood, its
symptoms, and management strategies are vital. Increased awareness can lead to early intervention,
which is crucial since the timely removal of affected brood can limit disease spread and impact on
overall colony health [25]. Collavation between researchers, veterinarians, and beekeepers can
foster a knowledgsharing environment, facilitating effective management practices and updates on
best practices for pathogen control.

Conclusion The results of this study demonstrate tAatosphaera apiposes a significant
threat to beekeeping in Kazakhstan. In addition to the clinical signs of ascosphaerosis, microscopic
examinations confirmed the frequent presence of the pathogen on varibise isubstrates
(mummified larvae, bee breaahd combs). Higher levels of infection were associated with a decrease
in average colony mass and a marked reduction in foraging activity.

Microscopic analysis highlighted the diagnostic importance of mummified larvae, supporting
their use as the primasample for early detection of the disease. Although bee bread and combs can
be used as supplementary materials, their diagnostic reliability is comparatively lower.

Effective control of ascosphaerosis requires an integrated approach that includes sirengthe
the beesd natur al defense mechanisms (such as t
favorable microclimatic conditions, frequent hive inspections, and timely removal of infected larvae.
In addition, further research on the geneticrabteristics of local bee populations and the selection of
diseasaesistant strains is highly relevant.

Overall, this study underscores the importance of developing a scientifically based set of
veterinary and sanitary measures for the control and prevemt o f ascosphaerosi s
beekeeping sector. Coordinated monitoring, education, and breeding programs can contribute to
improving the productivity and resilience of apiaries.
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PREVALENCE AND SPECIES DIVERSITY OF HELMINTH INVASION SIN DOGS FROM
ORAL CITY AND SURROU NDING AREAS

ANNOTATION

This study investigated the prevalence and species diversity of helminth infections in 262 dogs
from the city of Oral and its surrounding settlements. The results revealed a high infection rate of
97.7%, with 256 dogs found to befécted by various helminths. A total of 11 helminth species were
identified, belonging to two classes: six species of Cestoda (tapeworms) and five species of Nematoda
(roundworms). The cestodes included Dipylidium caninum, Taenia hydatigena, Mesocestoides
lineatus, Multiceps multiceps, Echinococcus granulosus, and Diphyllobothrium latum. The nematodes
comprised Toxocara canis, Toxascaris leonina, Ancylostoma caninum, Dirofilaria immitis, and
Uncinaria stenocephala.

Among these, Toxocara canis had the highgrevalence at 17%, followed by Dipylidium
caninum at 15.3%. Territorial analysis across different districts showed variable infection rates: 100%
in the southwestern Zashagan settlement, 98% in the eastern Derkul settlement, 95% in Melovye
Gorki, and 9% in Krugloozyorny. In Zashagan, Dipylidium caninum (17.5%) and Toxascaris leonina
(14.3%) were most common, while in Derkul, Taenia hydatigena (19%) and Dipylidium caninum
(15.3%) predominated, with a lower prevalence of Toxocara (12%). In Melovye @Gimkihelminth
species were detected, confirming widespread he
These findings highlight the need for targeted parasite control measures in Oral and surrounding areas.

Key words dog parasites, helminth prelemce, cestoda, nematoda, Oral city
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Introduction. Helminth infections in stray dogs represent a notable public health concern due
to their potential zoonotic implications and the role these animals play in the transmission of parasitic
diseases. Stray de@ften inhabit environments with inadequate sanitation and limited veterinary care,
leading to higher levels of exposure to various helminths than their domesticated counterparts.
Common gastrointestinal helminths found in stray dogs include speciesasuthxocara canis,
Ancylostoma caninum, and Dipylidium caninum, which can have severe health consequences for both
the infected animals and the humans they interact with.

Recent studies demonstrate that stray dogs often serve as significant reservttiessdor
parasites. For instance, a study conducted in Dhaka City, Bangladesh, revealed a 15.79% prevalence
of helminth parasites in stray dogs, emphasizing the risk of environmental contamination through
defecation [1]. Similarly, research from Kurdistanhiighted that stray dogs frequently experienced
high rates of infection due to their scavenging behavior, which exposes them to contaminated food
sources, including carcasses and offal from slaughtered animals [2]. The high incidence of Toxocara
canis in hese populations underscores the potential for zoonotic transmission, as this nematode is
known to cause visceral and ocular larva migrans in humans [3]. The health implications of helminth
infections in stray dogs e x,taffentidg the érgader comrhuhity. i ndi
Zoonotic diseases transmitted through these parasites can pose serious health risks, particularly in
densely populated urban areas where human and canine populations interact closely. The
concentration of stray dogs incduenvironments increases the likelihood of fecal contamination in
public spaces, compounding the risk of transmission to humans through accidental ingestion of
infective stages [4]. Research has demonstrated that the environmental resilience of denitatim he
eggs, such as those of Toxocara and Trichuris, enables them to survive in various habitats, further
facilitating their spread [5, 6]. Effective management and control of helminth infections in stray dog
populations are essential for reducing bo# dnimal and public health impacts. Regular deworming,
public education about proper sanitation, and better control measures for stray populations are crucial
steps towards mitigating the risks posed by these parasites [7]. Addressing harmful practicas, su
the indiscriminate disposal of animal offal, can significantly reduce the transmission opportunities for
these helminths.

The prevalence of helminths in stray dogs poses significant health risks that require urgent
attention from public health offials and veterinarians. Continued surveillance and research into the
epidemiology of these infections will support the development of effective control strategies to protect
both canine and human populations from the dangers posed by helminthic parasites.

Materials and methods of researchThe research was conducted from 2019 to 2021 at the
laboratory of the¢Veterinary and Biosafeéy Higher School of Zhangir Khan West Kazakhstan
Agrarian and Technical University and at ¢#hardemVeté Educational, Scierfic, and Production
Center.

The study involved 262 dogs living in and around the city of Oral as research subjects.

The Fulleborn method is simple, highly convenient, and widely used. It can also be applied
under field conditions. To carry it out, a satedhsalt solution (specific gravity 1.18), small glass
cups, stirring sticks, as well as cotton, gauze, and thin wire loops with one end twisted into a snare are
required.

To prepare the solution, 450 grams of table salt are added to 1 liter of watezaded tntil
boiling. Then it is filtered through cotton or gauze. This filtered solution is used in the procedure. A
measured amount of feces (pellets) is placed into a glass, and a small amount of the solution is added.
It is then thoroughly mashed withstick (or with a pestle if using pellets). After that, more of the
solution is added to the prepared fecal mixture (the ratio of flotation liquid to feces should be
approximately 20:1), and the mixture is stirred again with the Stigki(e J.

The mixtue is then filtered using a mesh filter (gauze or a metal sieve) and poured into a clean
glass container (narromecked glass flasks should be used), where it is left to settle for
30i 40 minutes. During this time, parasite eggs float to the surface dfgjthé. They are carefully
collected using wire loops {2 drops), transferred onto a microscope slide, covered with a cover slip,
and examined under a microscope9a4.
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X .
Figurel - The stage of studying samples using the Fulleborn method

The Darlhg method combines both sedimentation and flotation techniques. A measured amount
of feces or pellets is mashed with a small volume of water. The resulting slurry is filtered through a
wire sieve into a glass tube (centrifuge tube) and centrifugedZanibutes using a centrifuge (at this
stage, parasite eggs settle as sediment).

After centrifugation, the upper layer of liquid is carefully poured off, and a mixture of glycerin
and saturated salt solution is added in an amount equal to the sedimentniEmescaf the tube are
gently shaken to avoid spillage and centrifuged again-bminutes.

Finally, a small amount of fluid is taken from the surface using a metal loop, gently transferred
onto a microscope slide, covered with a cover slip, and exaroiméer a microscope. This method
allows for the detection of nematode eggs as well as coccidian oocysts (protozoa) [11,12].

The BermarOrlov methodis both simple and convenient, making it suitable for direct use in
the field and easily accessible for amterinary worker. A rubber tube is attached to the spout of a
glass or plastic funnel, and a helminthological test tube is connected to the other end. The funnel is
secured to a metal stand, and a concave metal mesh is placed at its bottom. Abogiabds of
feces are placed on the mesh (alternatively, feces wrapped in gauze can be used). Warm-water (37
39AC) is then poured into the apparatus.

Typically, the fecal sample is placed in the apparatus in the evening, and examination is carried
out the follaving day. The test tube is removed from the bottom of the apparatus, the supernatant
liquid is discarded, and the sediment is shaken. Th2ndfops of the suspension are placed on a
microscope slide and examined under a microscope.

Instead of a funnel, a@oubleended rubber bulb (syringe) can be used. Romanian scientist
Olteanu proposed an even simpler version of the method: a mesh is placed in the hollow bottom of the
rubber syringe, feces are placed on top, and the other end (the nozzle) is clampedewitistat [1-3

17].

Results.A study was conducted on 262 dogs in the city of Oral and surrounding settlements. As
a result, 256 dogs (97.7%) were found to be infected with various helminths.

According to the research findings, 11 species of helminthsw(shio 4 diagrams) were
identified in the dogs.

Of these, 6 species belong to the class Cestoda (tapeworms), and 5 species belong to the class
Nematoda (roundworms) (Figure 2).

The following helminth species were identified from the class Cesfogglidium caninum
Taenia hydatigena Mesocestoides lineatusMulticeps multiceps Echinococcus granulosus
Diphyllobothrium latum

The following helminth species were identified from the class Nematboeocara canis
Toxascaris leoningAncylostoma caninunbir ofilaria immitis, Uncinaria stenocephala
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= Nematoda =Cestoda

Figure 2- Helminth species identified in the helminth fauna of the cit@

As shown in Table 1, helminths detected in dogs includggylidium caninum(40 cases,
15.3%), Taenia hydatigené30, 11.5%),Mesocestoides lineat24, 9.2%),Multiceps multicepg10,
4%), Echinococcus granulosu®5, 9.5%),Diphyllobothrium latum(13, 5%), Toxocara caniq44,
17%), Toxascaris leoningd35, 13.4%),Ancylostoma caninunil6, 6.1%),Dirofilaria immitis (11,
4.2%), andUncinaria stenocephald8, 3.1%) (see Diagram 5). The highest prevalence was for
toxocariasis (17%), followed by dipylidiosis (15.3%) (Figure 3).

Table 1- Number of dogs infected with helminths in the cityQrfl and the city's territory

B Helminths Number ofanimals Number_ of infected I, %
animals

1. D.caninum 40 15,3
2. T.hydiatigena 30 11,5
3. M.lineatus 24 9,2
4. M.Multiceps 10 4
5. E.granulosus 25 9,5
6. D.latum 13 5
7. T.canis 262 44 17
8. T.leonina 35 13,4
9. A.caninum 16 6,1
10. D.immitis 11 4,2
11. U.stenocephala 8 3,1

13,4
uj V I

® D.caninum T.hydiatigen = MNLlineatus mMmulticeps  ®E.granulosus  m D.atum

BT cams T .leonina A caninun o D immitis u U.stenocephala

Figure 3- Extent of helminthic invasion of dogs in the city of Uralsk and its suburbs
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Based on the territorial distribution of dogs in the city of Oral, a study of dogs from the
southwestrn Zashagan settlement, the eastern Derkul settlement, and the Melovye Gorki and
Krugloozyorny areas showed that 100% of dogs in Zashagan, 98% in Derkul, 95% in Melovye Gorki,
and 92% in Krugloozyorny were infected with helminths (Figure 4).

» Zashagan = Derkul =Melovye Gorki » Krugloozyorny
Figure 4- Helminth infestation rates in dogs by city area.

In the southwestern part of Oral (Zashagan settlement), research was conducted on 63 dogs, and
all were found to be infected with helminths. Six species of tapeworms and five species of
roundworms were idwgified. In this areaDipylidium caninum(17.5%) andToxascaris leonina
(14.3%) were the most common helminths.

In the eastern part of Oral (Derkul settlement), a study of 59 dogs revealed that 98% were
infected with helminths. Five species of tapeworms éive species of roundworms were found.
Compared to the previous area, the prevalenceorbcarawas lower (12%). However, in this area,
Dipylidium caninum(15.3%) andlraenia hydatigen&l9%) were more prevalent.

In the Melovye Gorki area, 25 dogs wetaidied, and 9 species of helminths were identified,
including 5 species of tapeworms and 4 species of roundworms.

Discussion The presence of helminths in domestic and stray dogs in Kazakhstan is a significant
public health concern, particularly due t@ thoonotic potential of these parasites. Intestinal helminths
such as Toxocara canis, Ancylostoma caninum, and Dipylidium caninum characterize the helminthic
landscape in canine populations in this region. Studies indicate that stray dogs experience higher
prevalence and intensity of these infections compared to owned dogs, primarily due to differences in
their living conditions, dietary habits, and access to veterinary care.

Numerous studies have documented the prevalence of gastrointestinal helmintbth in b
domestic and stray dogs in Kazakhstan. For instance, Abdybekova et al. reported that rural dogs
demonstrate prevalence rates for Echinococcus granulosus infections between 5% and 10%, with
shepherd dogs reporting even higher rates exceeding [28P46 This type of echinococcosis is
particularly concerning, as the adult tapeworms residing in dogs can shed eggs that contaminate soil
and water, posing serious risks to human health through accidental ingéStiomhe incidence of
human alveolar echinocassis in Kazakhstan is often associated with the consumption of
contaminated food, aligning with findings indicating the public health implications of these infections
[20, 21].

Factors contributing to the transmission of helminths among canines in Kazakhslude
environmental conditions and social practices surrounding dog ownership. Stray dogs often scavenge
in unsanitary conditions and may have limited access to veterinary care, leading to a cycle of infection
and transmission. Furthermore, similarndynics have been observed in different regions, where
younger dogs tend to have higher parasite burdens than older dogs, which may benefit from some
acquired immunity through prior exposure.

Stray dogs in Kazakhstan often experience higher rates of pasjfism compared to their
domesticated counterparts. This trend is corroborated by studies from various regions, including
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Ethiopia, where stray dogs commonly host multiple species of helminths. This condition leads to
increased health risks for both dogsd humans due to zoonotic transmission, where infections can
pass from infected dogs to huma#slditionally, helminth concentrations in stray populations may
cause significant morbidity in dogs, potentially resulting in anemia and nutritional defisiehmeo

heavy worm burdeng2].

Both preventive and management strategies are crucial to controlling helminth infections in
dogs within Kazakhstan. Implementing regular veterinary clupsk deworming protocols, and public
awareness campaigns could natig the health risks associated with these parasitic infections,
particularly in urban and petrban settings where stray dog populations are prevalent. Addressing
sociceconomic factors that allow stray populations to flourish, alongside community emgyagend
education, are pivotal roles in controlling these zoonotic threats.

In conclusion, helminths in domestic and stray dogs in Kazakhstan pose substantial public
health challenges, particularly due to their capacity for zoonotic transmission. Undirgtéhe
epidemiology of these parasites and implementing effective control measures are critical for
safeguarding the health of both canine populations and the communities with which they interact.

Conclusion. The study revealed a notably high prevaleat@elminth infections among dogs
in Oral city and its surrounding settlements, with 97.7% of examined animals harboring various
species of parasites. Eleven helminth species were identified, including both tapeworms and
roundworms, with Toxocara caniscaDipylidium caninum being the most prevalent. The territorial
analysis indicated some variation in infection rates and dominant species across different districts,
underscoring the widespread nature of these infections in the region. These resultszempbasi
urgent need for regular monitoring, improved veterinary care, and effective parasite control programs
to reduce the risk of helminthiasis in dogs and prevent potential zoonotic transmission to humans.
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PATHOMORPHOLOGICAL CHANGES IN ORGANS IN SHEEP ECHINOCOCCOSIS

ANNOTATION

Echinococcosis is a widespread parasitgedse caused by the larval stages of cestodes of the
genus Echinococcus. In sheep, as intermediate hosts, the larvae form echinococcal cysts that affect
internal organs and cause severe morphological disorders. The liver and lungs are most commonly
affecied, but lesions can also be observed in other organs, including the kidneys, spleen, muscles, and
brain.

To study macreand microscopic changes in the organs of sheep infected with Echinococcus in
order to clarify the pathogenesis and expand the morpicalagiteria for diagnosing the disease.
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The work was carried out in the West Kazakhstan region. The carcasses of sheep infected with
echinococcus were examined. Pathological autopsy was performed using standard methods. Organ
material was subjected toshblogical processing and staining using standard protocols. Matdo
micro-preparations were analyzed using light microscopy. HiZ @6 of sheep, cysts were localized in
the liver, and in 288 % simultaneously in the liver and lungs. In isolated casedtiple lesions
involving the spleen, kidneys, muscles, and brain were detected. Macroscopically, the affected organs
were enlarged, with pronounced deformities and the presence of bubbles up to 8 cm in size.
Histologically, dystrophy, necrosis, chronidlammation, perivascular infiltration, and the formation
of giant cells were noted. Particularly pronounced changes were recorded in the liver and lungs,
including fibrosis and cirrhotic transformation.

Echinococcosis in sheep is characterized by orgaecificity and causes a complex of
destructive and productive processes in tissues. Understanding the pathomorphology of the disease is
important for diagnosis and prevention in veterinary practice.

Key words Echinococcosis, pathomorphology, organ ches)g parasitic diseases, light
microscopy, histopathology

Introduction . Echinococcosis is one of the most widespread natural focal parasitic diseases,
caused by the larval stages of cestodes of the dechinococcusprimarily E. granulosus sensu lato
[1]. The disease poses a serious challenge to both veterinary medicine and public health, especially in
livestockrearing countries, including Kazakhstan, where the infection rate in sheep can exceed 30%
[2]. The main intermediate hosts of the parasite arbitorous farm animals, particularly sheep, in
which the larvae form echinococcal cysts in various internal organs [3].

In the life cycle of the parasite, dogs and wild canids act as definitive hosts, while sheep serve
as intermediate hosts. Infection sheep occurs through ingestion of eggs found on contaminated
pastures, in water, or in feed. After ingestion, the eggs hatch into oncospheres in the small intestine,
which penetrate the intestinal wall and migrate via the bloodstream to various orgares,tivaye
develop into echinococcal cysts. This parasitic infection significantly impacts the health of sheep and
meat quality and represents a public health concern due to its zoonotic nature [4].

Pathomorphological changes associated with echinococcosishérp are complex and
multifaceted, involving both gross anatomical and microscopic tissue alterations. These changes vary
depending on the localization, size, and fertility of the cysts, as well as the host's immune response.
Understanding these pathologl manifestations is critical for accurate diagnosis, effective treatment
strategies, and the implementation of control measures in veterinary practice [5].

The disease progresses gradually: cyst formation initially does not cause clinical signs, but as
they grow, mechanical compression and tissue destruction occur. The liver and lungs are the most
frequently affected organs in sheep, which is attributed to their vascular anatomy and filtration
function [6]. However, cases involving the kidneys, spleamsaies, and central nervous system have
also been reported [7].

The number of cysts in individual animals can reach up to 1000, and they may attain
considerable sizes, negatively affecting both the involved and adjacent organs due to pressure on their
strama and parenchyma, disrupting function and causing atrophy. The lar&shiobcoccusexert
not only mechanical but also toxic effects, causing allergic reactions. Rupture of hepatic echinococcal
cysts can lead to inflammatory processes in the serousesawiften resulting in the death of the
intermediate host [8,9].

Macroscopically, the affected organs are enlarged, with visible roundsfifladl structures
surrounded by dense fibrous capsules [10]. As parasitic cysts grow, they compress surrounding
parenchyma, leading to atrophy of functional structures and replacement with connective tissue [11].

Microscopic changes include dystrophic and necrotic tissue processes, development of chronic
productive inflammation, bile duct proliferation (in the lijerand pronounced fibrosis with
perivascular infiltration [12]. In chronic cases, cirrhotic changes develop, microcirculation is
di srupted, and profound structur al alteratior
immunomorphological response is characedidby the formation of giant cells, accumulation of
eosinophils, lymphocytes, and macrophages around the cysts, especially in cases of suppuration or
parasite death [14].
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To date, the scientific literature lacks sufficient information on the pathomorpbtalog
alterations of liver tissues under the influence of echinococcal larval cysts [15,16,17]. Furthermore,
important questions remain regarding the progression of echinococcosis in internal organs depending
on the intensity of infection, which hampers amprehensive understanding of the
morphopathogenesis of this parasitic disease.

Despite the availability of extensive data on the epizootiology of echinococcosis, morphological
studies aimed at systematically analyzing organ lesions in sheep remain. liftitechinders early
diagnosis and timely assessment of lesion severity. The present study aims to describe the
characteristic macr@and microscopic changes in the liver, lungs, spleen, kidneys, muscles, and brain
of sheep infected witkEchinococcuswith the goal of clarifying disease pathogenesis and expanding
morphological diagnostic criteria.

Materials and methods The study was conducted in the city of Uralsk, the administrative
center of the West Kazakhstan Region, Republic of Kazakhstan. The daograjpordinates of the
research site are 51.2272A N latitude and 51. 386

Figure 1- Geographical location of the study area in the West Kazakhstan region

Pathological necropsies and sample collection were carried out onseécglaeep received
from various farms in the region (Figure 2). The work was conducted during the-spnimger
period. All procedures were performed in accordance with veterinary and sanitary regulations,
followed by fixation of the material for histolagl analysis.

Figure 2- Experimental animal (sheep) included in the pathomorphological study

64



ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

Pathological necropsyas performed according to the Shor method [18] using standard
instruments, with data recorded in autopsy protocols. Examination afahteigans was carried out
under both natural and artificial lighting. Particular attention was given to the liver, lungs, spleen,
kidneys, muscle tissue, and brain. Macroscopic changes were documented visually and by palpation;
the sizes of echinococcajsts were measured with a ruler and recorded in the protocols.

For hi stol ogi cal anal ysi s, tissue fragments
affected organs. Samples were fixed in four parts of IsoPrep histological solution (BioVitrum, Russia)
and two parts of BioClear (BioOptica, ltaly). Following fixation, the tissues were dehydrated,
embedded in three parts of HistoMix paraffin (BioVitrum, Russia), and mounted into histological
blocks. Sections with a thickness of i were prepared using ami@n Medic Rotmik 2M microtome
(Russia).

The obtained sections were deparaffinized in two parts of BioClear and sequentially processed
in descending concentrations of ethanol. Standard staining was performed using hematoxylin and
eosin [19], followed by mcessing in ascending concentrations of ethanol and mounting in a synthetic
preserving medium, BioMount (BioOptica, Italy).

Special attention was paid to alterations in parenchymal and connective tissue components, the
presence of inflammatory cell infikition, fibrous capsule formation, vascular reactions, and signs of
tissue dystrophy [21].

Results Pathological examination of sheep infected vitinococcusevealed that in the vast
majority of cases (approximately -2 %), cysts were predominantlychdized in the liver. Combined
liver and lung involvement was observed inZ8 % of cases. Multiple organ involvement affecting
three organs simultaneously was recorded in less than 2 % of cases. The rarest combinations included
concurrent lesions in tHiver, lungs, and kidneys or spleen.

The affected organs exhibited marked deformation, enlargement, and the presence of cysts of
various sizes (ranging from 1 to 8 cm), filled with clear fluid containing small inclusions (scoleces).
The echinococcal cystgere surrounded by a dense connective tissue capsule.

In the liver, the right lobe was most frequently affected. Superficial cysts were detectable both
visually and by palpation. Histological examination of liver tissue revealed pronounced hepatocyte
atrophy, fibrosis, and dystrophic changes, with areas of necrosis observed in some cases. The fibrous
capsule varied in thickness from 0.5 to 4 cm and contained perivascular infiltrates and multinucleated
giant cells (Figure 4).

Figure4 - Infected liver

Single and multiple echinococcal cysts were identified in the lung tissue, predominantly in the
right lung. The cysts caused bronchial compression and, in some cases, segmental atelectasis.
Histological examination revealed eosinophilic interstitial pneumaeavascular edema, lymphoid
infiltration, areas of necrosis, and granulation tissue with a predominance of macrophages and
eosinophils (Figure 5).
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Figure 5- Infectedlungs

Echinococcal lesions in the spleen were observeddra of cases, typicallyn the form of
solitary large cysts. In all instances, significant parenchymal atrophy was noted due to pressure exerted
by the expanding cysts. The capsule was thickened and dense, with no signs of perforation or rupture
of the contents.

Changes in museltissue were dystrophic in nature, characterized by granular degeneration of
muscle fibers. In nervous tissue, signs of neuronal degeneration were identified, including
vacuolization, chromatolysis, and pyknosis. The kidneys exhibited signs of prot#ioptlysof the
tubular epithelium, parenchymal edema, and blurring of the boundaries between the cortical and
medullary layers.

Table 11 Pathomorphological changes in organs affected by echinococcosis

Organ Macroscopic Changes Microscopic Changes
Kidnevs Enlargement, blurring of cortieo Protein dystrophy of tubules, edem:
y medullary boundary nuclear lysis

Chromatolysis, vacuolization,
pyknosis, neuronal death
.Granular dystrophy, disruption of

gy striations, nuclear alterations

Brain Mild changes, edema, softening

Muscle tissue|  Discoloration, dull surface, increasethd

Table 1 presents the pathomorphological changes in organs affected by echinococcosis,
characterizing both macroscopic and microscopic alterations in various organs.

Discussion Theresults of our study confirm that echinococcosis in sheep is characterized by
pronounced organotropism, primarily affecting the liver and lungs, which is consistent with findings
reported by other authors [22, 23]. The localization of the parasite ilivéreis explained by the
specifics of hemocirculation, in whickchinococcuslarvae predominantly settle in the capillary
system of the portal vein [24]. The increased frequency of lesions in the right hepatic lobe observed in
our study correlates with perts of more intensive blood flow in this anatomical region [25].

Fibrosis and inflammatory reactions around the parasitic cysts confirm the presence of chronic
productive inflammation [26, 27]. The giant cells and lymphoid infiltrates detected in toaidib
capsule also indicate the activation of an immune response resembling a foreign body reaction [28].

Pulmonary lesions were mainly interstitial in nature. Chronic eosinophilic pneumonia diagnosed
in a subset of animals is typical for parasitic etiolagg aligns with the findings on the pathogenesis
of pulmonary echinococcosis [29]. Mechanical compression of the bronchi and blood vessels by large
cysts led to secondary changes such as atelectasis, focal emphysema, and impaired ventilation [30].

Spleenand kidney involvement was rare, as also reported in other epizootiological studies [31].
However, even in isolated cases, we observed significant parenchymal destruction and disruption of
microarchitecture, indicating the high pathogenic potential op#hnasite.

Histopathological changes in the brain and muscles revealed in our study reflect the toxic
effects of Echinococcusmetabolic products [32]. The observed signs of neuronal degeneration and
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granular muscle dystrophy are particularly importanthay point to the systemic nature of parasitic
intoxication.

Thus, the combination of macroscopic and microscopic alterations reflects a complex
pathogenic process involving mechanical compression by cysts, inflammation, tissue destruction, and
fibrosis. The obtained results expand current understanding of the pathomorphology of echinococcosis
and confirm the importance of early diagnosis and prevention of this invasion in farm animals.

Conclusion Based on the results obtained, it was established thataineiung involvement
predominates in sheep with echinococcosis. The pathological changes are of a chronic destructive
productive nature, manifested by atrophy, fibrosis, and inflammation. The histological findings
confirm the high invasive and toxic adtiv of the larval forms ofEchinococcus which cause
profound morphofunctional disturbances in the host's tissues.
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ANNOTATION

The aim of this study was to evaluate hematological and biochemical changes in the blood of
sheep infected with parasitic diseases compared to clinically healthy animals.
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Parasitic infections, including helminthiasis and coccidiosis, are widespread amohlg sma
ruminants and cause significant damage to livestock production by reducing productivity and
worsening the general condition of the herd.

The study included sheep with laboratognfirmed parasitic infestation (n = 12) and control
animals (n = 12). Hentalogical studies were conducted to determine the following parameters: red
blood cells (RBC), hemoglobin (Hb), hematocrit (PCV), leukocyte formula, erythrocyte sedimentation
rate (ESR), as well as biochemical analysis of blood serum (total protein, ajlglotiulins, aspartate
aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), glucose, urea,
creatinine).

The results showed a statistically significant decrease in RBC, Hb, and PCV levels in infected
animals, indicating theavelopment of anemic syndrome. Elevated MCV and ESR values indicate the
presence of an inflammatory process and compensatory reactions of the body. A significant increase in
the total number of leukocytes, lymphocytes, and eosinophils reflects the antightihe immune
system in response to parasitic invasion.

The biochemical profile of infected sheep was characterized by a decrease in total protein and
albumin concentrations, as well as an increase in AST, ALT, and ALP activity, indicating
hepatocelluladamage. Elevated urea and creatinine levels may be due to impaired kidney function or
increased protein catabolism.

The data obtained emphasize the importance of comprehensive laboratory diagnostics for the
early detection and monitoring of parasitic dafions in sheep. Hematological and biochemical
parameters can serve as reliable markers of the severity of the pathological process and the
effectiveness of therapeutic and preventive measures in veterinary practice.

Key words: Gastrointestinal nematodesheep, West Kazakhstamematological parameters,
biochemical parameters

Introduction. Gastrointestinal nematode (GIN) infections in sheep, significantly affect the
blood parameters and overall health of affected animals. These infections lead tolimetabo
disturbances manifesting as changes in serum protein levels, total plasma protein, and other
hematological parameters.

One notable aspect of GIN infections is their impact on serum protein profiles. Research by
Nagy et al. indicates that sheep suffgrirom GIN infections experience a marked decrease in total
serum protein levels, which is attributed to metabolic shifts caused by the parasitic load [1]. This
finding is supported by Marques et al., who report that heavy parasite loads in young laoabky typ
result in total plasma protein values falling below standard levels, particularly during the weaning
phase when the immune system is still developing [2]. This relationship between parasite burden and
protein levels further underscores the vulndighif juvenile sheep to GIN infections.

Furthermore, specific blood parameter alterations have been documented in studies assessing
the effects of GIN infections on sheep health. Alam et al. highlight that infections lead to significant
changes in hemadtmgical parameters, such as reduced packed cell volume (PCV), which can be
directly related to blood loss due to internal hemorrhaging caused by the parasite feeding in the
gastrointestinal tract [3]. Similar results were observed in the study conduct8dh®m, where
PCV values declined significantly in sheep infected with Haemonchus contortus [4]. Hematological
evaluations reveal that anemia is a common consequence of these infections, and it correlates with
the degree of parasitism, evidenced by loR€WV and higher fecal egg counts (FEC) [5].

The epidemiological data further reinforce the connection between GIN infections and blood
parameter alterations. In a sample study conducted in Ethiopia, the overall prevalence of GIN
infections was reported teekapproximately 73.96%, suggesting a widespread issue in small ruminant
populations [6]. As noted by Desalegn and Berhanu, the productivity of affected flocks is seriously
compromised partly due to the decline in essential blood parameters associatquanasgtitic
infections.

The alteration in serum biochemical parameters due to GIN and the consequent loss of vital
nutrients like proteins highlight the importance of monitoring blood characteristics in sheep with GIN
infections. Integrative studies, such these conducted by Schmidt et al., emphasize the need for
thorough assessments of oxidative stress markers and other serum biomarkers, as GIN infections
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induce an imbalance in thidisulfide homeostasis in afflicted animals [7]. This comprehensive
undersanding of blood parameters can facilitate better management practices and targeted treatments
aimed at reducing the health impacts of GIN infections in sheep.

In conclusion, GIN infections in sheep lead to significant alterations in blood parameters,
partcularly affecting serum proteins and hematological indices, which can severely undermine the
health and productivity of the animals. Continuous monitoring and research are essential for
developng effective measures to maretese infections and improviee overall welfare of sheep.

Materials and methods.The study was conducted in 2024 at a veterinary laboratory and farms
in the WKR region, Zhanybek district (Figure 1), where cases of parasitic infestations among small
ruminants have been reported.

.

Zhanybek district

Figure 11 The map of the West Kazakhstan region, Zhanybek district

The study included 12 clinically healthy sheep (control group) and 12 sheep with confirmed
parasitic infestation (helminthiasis and/or coccidiosis) determined by coprological analysis. The
animals were aged between 1 and 3 years (Figure 2). Blood samples were collected from the jugular
vein into sterile vacuum tubes with anticoagulant (EDTA) for hematological analysis and without
anticoagulant for biochemical studies.

Tk

Figure 2i Sheeps irthe farm

A complete blood count was performed using an automatic hematology andigreCC-18
Vet The following parameters were evaluated: total red blood cell count (RBC), hemoglobin (Hb),
hematocrit (PCV), mean corpuscular volume (MCV), mean corfausdiemoglobin (MCHC),
erythrocyte sedimentation rate (ESR), total leukocyte count (TLC), as well as the percentage of
neutrophils, lymphocytes, monocytes, eosinophils, and basophils.

Blood serum was tested using an automatic biochemical anadh@@00 The following
parameters were evaluated: total protein, albumin, glucose, alanine aminotransferase (ALT), urea,
creatinine, total bilirubin, cholesterol, alkaline phosphatase, and uric acid.
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Coprological studies were performed using the Darling flotationhotke and a modified
Fulleborn method to detect helminth eggs and coccidia oocysts. The results were considered positive if
at least one parasitic element was detected in the preparation.
The data were processed using GraphPad Prism 9.0 software. Theedptasented as the
mean value and standard er r ortestowas useld éo compamenthe( M N
groups. Differences were considered statistically significant at P < 0.05.
Results. Table 1 shows comparative hematological parameteroodidamples from infected
sheep and healthy animals (control group). Infected animals showed a statistically significant decrease
in red blood cell (RBC) count, hemoglobin (Hb) level, and hematocrit (PCV), indicating the
development of anemia, which is cheteristic of parasitic infections.

Table 1. Hematological parameters in infected sheep compared with the control group

Indicators Control gro I nfected s
RBC (1 ¢ | ) 9.43 N 0. ¢ 5.08 N 0.
Hb (g/dI) 10.15 N O. 7.26 N 0.
PCV (%) 34.66 N O. 24.58 N 1
MCV (fl) 36.47 N 0. 47.91 N 1
MCHC (g/dl) 29.38 N 1. 30.57 N 1
ESR (over 24 hours) 2.83 N 0. 6. 04 N 3.
TLC (1 10j /¢ 9.21 N 0. ( 13.39 N 1
Neutrophils (%) 24.45 N 0. 23.18 N 1
Lymphocytes %) 67.42 N 0. 70.88 N 2
Eosinophils (%) 2.29 N 0. ( 5.13 N 0.
Basophils (%) 0.31 N 5. ¢ 0.28 N O.
Monocytes (%) 3.85 N 4.1 2.08 N 3.

* significant differences (P<0.05)

At the same time, there is an increase in the mean corpuscllanevdMCV) with a stable
concentration of hemoglobin in erythrocytes (MCHC), which indicates compensatory macrocytic
anemia. The erythrocyte sedimentation rate (ESR) in the infected sheep group is significantly higher,
confirming the presence of an inflaratary process.

An increase in the total leukocyte count (TLC) has also been noted, which may be associated
with the activation of the immune system in response to the parasitic load. Elevated eosinophil counts
indicate the presence of helminthic or protmizimfection. Lymphocyte levels are also significantly
higher in infected sheep, which may reflect the chronic course of the invasion.

A decrease in the number of monocytes in infected animals may indicate a redistribution of
immune system cells or depleti of the functional reserve.

The hematological profile of infected sheep shows characteristic signs of inflammation, anemia,
and immune response, which allows these indicators to be used for the diagnosis and monitoring of the
severity of parasitic diseas in small ruminants.

Control Group

70 Infected Sheep
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Figure 3 Hematological parameters in infected sheep and the control group
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The diagram shows comparative hematological parameters of blood in infected sheep and
animals in the control group (Figure 3). The data are presentedisgcty the main parameters: red
blood cells (RBC), hemoglobin (Hb), hematocrit (PCV), red blood cell volume and concentration
indices (MCV, MCHC), ESR, leukocyte formula, etc.

Table 2- Biochemical parameters of blood serum in infected and healthy sheep

Parameters Contr ol Grou| I nfected Sh
Total protein (g/L) 72.4 N 1. ¢ 61.8 N 2
Albumin (g/L) 38.2 N 1.1 31.5 N 1
Globulins (g/L) 34.2 N 1.¢ 30.3 N 1
AST (U/L) 45.6 N 2.3 63.2 N 3
ALT (U/L) 18.7 N 1./ 24.1 N 1
Glucose (rmol/L) 3.91 N 0.1 3.22 N O
Urea (mmol/L) 5.4 N 0.3 6.8 N O.
Creatinine 88.2 N 4. ¢ 102.6 N &
ALP (U/L) 120.5 N 6. 165.4 N 7

* T significant differences compared to the control group (P<0.05)

Table 2 shows the biochemical paraens of blood serum in clinically healthy sheep (control
group) and animals infected with parasitic diseases. Infected animals showed a statistically significant
decrease in total protein, albumin, and globulin levels (P<0.05), indicating impaired protein
metabolism and, possibly, the development of hypoproteinemia associated with chronic protein loss
and liver dysfunction.

Total bilirubin levels and liver enzyme activityaspartate aminotransferase (AST), alanine
aminotransferase (ALT), and alkaline phodpka (ALP)d were significantly higher in infected
sheep, indicating hepatocellular and cholestatic liver damage characteristic of systemic parasitic
infections.

Hypoglycemia in infected animals (decreased glucose levels) may be due to metabolic disorders
and increased glucose consumption by parasites. Elevated levels of urea and creatinine indicate
possible renal dysfunction or increased protein catabolism associated withltesgic syndrome.

Thus, the identified changes in the biochemical compositioblood confirm the systemic
nature of the pathological process in helminthiasis and coccidiosis, and also emphasize the importance
of biochemical monitoring in the diagnosis and control of the health status of small ruminants.

DiscussionGastrointestinalnematodes (GIN), particularly species such Haemonchus
contortus Teladorsagia circumcinctaand Trichostrongylus spppose significant health challenges
for sheep, with direct implications for blood parameters and overall animal welfare. Thesegarasit
predominantly inhabit the abomasum and intestines, leading to substantial morbidity characterized by
anemia, hypoproteinemia, and altered hematological profiles due to their feeding habits and the
inflammatory responses they invoke [8, 9, 10]

Infection with GINs has been shown to result in decreased values of red blood cells (RBC),
hemoglobin (Hb), and packed cell volume (PCV), which are critical indicators of an animal's overall
health and vitality. Studies have illustrated a clear negative correlagioveen total worm counts
(TWC) and these hematological parameters, specifically noting that infections byfééatidg
nematodes such abl. contortuslead to significant anemia in affected sheep. Additionally,
hypoproteinemid a reduction in plasma proted can be observed as a result of protein loss due to
parasitic infections, compounding the effects of GINs on sheep health and productivity [11, 12].

Moreover, the immune response plays a crucial role in determining the extent -afidside¢d
alterations m blood parameters. The capacity of sheep to mount an effective immune response can
mitigate some hematological impacts of GIN infections [13, 14]. Resistance to these infections is
increasingly recognized as a genetically heritable trait, signifying $le&tctive breeding for
resistance may bolster flock resilience and improve overall health outcomes. Enhanced understanding
of the genetic factors associated with nematode resistance, including recently identified candidate
genes from transcriptomic studjesay provide further insights into managing GIN infections more
effectively in sheep populations [15, 16].
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In addition to the direct impacts on blood parameters, GINs can lead to subclinical infections
that significantly affect productivity. For instan@stimates have indicated that subclinical infections
can impair weight gain and overall growth rates, which may not be immediately visible through
clinical signs but are detrimental nonetheless [17]. The economic implications of GIN infections
extend beynd the immediate health of the sheep, affecting production efficiency and farmer
livelihoods through decreased growth, lower wool yield, and reduced milk production [18, 19].

Research indicates that monitoring and managing GIN infections through targktetive
treatment (TST) approaches, where only the most affected animals are treated, may provide a viable
alternative to traditional blanket treatments. By focusing on optimizing individual health parameters,
such as body condition scores (BCS) alongs$idmatological indicators, producers could enhance
overall flock management while mitigating the risk of anthelmintic resistance, a growing concern in
the sheep farming industry [20, 21].

In summary, GIN infections in sheep significantly alter blood patarseand negatively
impact animal welbeing and production. Recognizing the intertwined relationship between GIN
burden, hematological changes, and immune responses is vital for developing effective management
strategies aimed at fostering healthier shampulations and enhancing agricultural productivity.

Conclusion. The study revealed pronounced hematological and biochemical changes in the
body of sheep infected with parasitic diseases. These animals were diagnosed with a statistically
significant decrase in the number of red blood cells, hemoglobin, and hematocrit, indicating the
development of anemia, probably of the macrocytic type. An increase in ESR and total leukocyte
count, including eosinophils and lymphocytes, indicates an active inflammatocgss and an
immune response to the invasion.

Biochemical analysis showed a decrease in total protein and albumin levels, reflecting protein
metabolism disorders and, probably, a decrease in liver synthetic function. Elevated levels of liver
enzymes (ASTALT, ALP) and metabolites (urea, creatinine) confirm the presence of hepatopathy
and possible renal failure against a background of parasitic intoxication.

Thus, the data obtained demonstrate the high diagnostic significance of a comprehensive
assessmendf hematological and biochemical parameters in parasitic diseases of small ruminants.
These parameters can be used as markers for early detection, monitoring of disease severity, and
control of the effectiveness of therapeutic measures. The results emaphiasineed for regular
laboratory testing of livestock in areas endemic for helminthiasis and coccidiosis.

REFERENCES
1Nagy O., T-thovg§ C., Kl ein R. R. , Chovanové
proteins in sheep with naturally acquired gastestinal nematode infections [Text] // Acta
Veterinariai 2020.i Vo | . 770P, 316 3283i .DOI: https://doi.org/10.2478/acv@&020-0024
2Mar ques C. A . T. , SaraT. PaBeterra LAR., EdvAroR. Le « 0 J .

Nascimento R. R. d. The use of targeted selective treatments on controlling gastrointestinal nematodes
in different sheep categories under gi 2028ing syst
Vol . 3i8P, 4704763 DOI: https://doi.org/10.1590/16 78150 pvb-4997.

3 Alam R. T. M., Hassanen E. A. A., Blandrawy S. A. Heamonchus contortus infection in
sheep and goats: alterations iaematological, biochemical, immunological, trace element and
oxidative stress markers [Text] // Journal of Applied Animal Rese&r@820.i Vo | . 4B8R. - 1.
357 364.7 DOI: https:/Hoi.org/10.1080/09712119.2020.1802281

4 Selvam R. Genetic parameter analysis of indicator traits of gastrointestinal nematode
infection in sheep breeds [Text] // International Journal ofsource and Stress Managemént.

2022 Vol . 1i3P,1721.1 DOI: https://doi.org/10.23910/1.2022.2657

5Fausto G. C., Pivoto F. L., Costa M. M., Lop
M. L. d. R. Protein profile of lambs experimemyainfected with Haemonchus contortus and
supplemented with selenium and copper [Text] // Parasites & Veetasl4.i Vo | . 7 polr 1.

https://doi.org/10.1186/17583057-355

6 Desaleg C., Berhanu G. Assessment of the epidemiology of the gastrointestinal tract
nematode parasites in sheep in Toke Kutaye, West Shoa Zone, Ethiopia [Text] // Veterinary Medicine:
Research and Reports2023.i Vol. 14.7 P. 177183.71 DOI: https://doi.org/10.2147/vmrr.s427828

74


https://doi.org/10.2478/acve-2020-0024
https://doi.org/10.1590/1678-5150-pvb-4997
https://doi.org/10.1080/09712119.2020.1802281
https://doi.org/10.23910/1.2022.2657
https://doi.org/10.1186/1756-3305-7-355
https://doi.org/10.2147/vmrr.s427828

ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

7 Schmidt E. M. d. S., Fachiolli D. F., Oliveira R. M. d., Almeida F. A. d., Pariz C. M.,
Meirelles P. R. d. L., Rubio C. P. Changes in serum -igilphide homeostasis isheep with
gastrointestinal nematodes [Text] // Animals.2021.7 Vol . 11, P.”2854.0 DOI:
https://doi.org/10.3390/ani11102856

8 Rouatbi M., Romdhane R., Bouaicha F., Saddem R., 8a€3hibi M., Gharbi M. Individual
variability among autochthonous sheep in Northern Tunisia to infection by abomasum nematodes and

Babesia/Theileria parasites [Text] // Veterinary Medicine and Scién@920.7 Vo | . 61, B 4 .
P. 834 845.7 DOI: https://doi.org/10.1002/vms3.310

9Cunha S. M. F., Will oughby O., Schenkel F.
and selection for resistance to gastrointestinal nematode parasites inishesyiew [Tex] //
Animals.i 2024.i Vo | . 174P, 6131 D®I: https://doi.org/10.3390/ani14040613

10 CruzTamayo A. Arit 2 MPRdedha|] ddDuadrt e€gar, dJoon zR.| e
Gastrointestinal neatodes: immune response, development of resistance, nutrition, and nutrigenomics

in sheep [Text] // Productive System Territory and Sustainahilig021.i Vol . 8 P. 114.71 .
DOI: https://doi.org/10.35429/h.2021.8.1.14
l1Cal vete C. , Gonz8lez J. M. , Ferrer L. M. , A

Assessment of targeted selective treatment criteria to control subclinical gastrointestinal nematode
infections on sheep fasr[Text] / Veterinary Parasitology.2020.7 Vol. 277.7 P. 1090187 DOI:
https://doi.org/10.1016/j.vetpar.2019.109018

l2Castagna F. , Pal ma E. , Cr igimrg@,IMusell&Y.,UseBb s co A
complementary natural feed for gastrointestinal nematodes control in sheep: effectiveness and benefits
for animals [Text] // Animals. 7 2019. i Vol . 9, 1~ P. 1027. 7 DOl
https://doi.org/10.3390/ani9121037

13Chitneedi P. , AXdeganz AJ, Ya) | aSduaSrr&skzB. M. M. ,
Identification of potential functional variants underlying ovine resistance to gastrointestinal nematode
infection by using RN&eg [Text] // Animal Geneticsi 2020.1 Vo | . 571PR. 266 277227.DOI:
https://doi.org/10.1111/age.12894

14 Di xon S. E. , Karr ow NZAegdA.,, MemgiesrPk, ieneeklyi D., E . S
C&nawsy C. ldentifying hepatic genes regulating t

using RNAsequencing [Text] // Frontiers in Genetic. 2023. i Vol. 14. i DOI:
https://doi.orgl0.3389/fgene.2023.1111426

15 Ahbara A., Rouatbi M., Gharbi M., Rekik M., Haile A., Rischkowsky B., Mwacharo J. M.
Genomewide insights on gastrointestinal nematode resistance in autochthonous Tunisian sheep [Text]
Il Scientific Reportsi 2021.7 Vol. 11, 1 DOI: https://doi.org/10.1038/s4159%1-885013.

6Will oughby O., Karrow N. A., Cunha S. M. F.
Characterization of the hepatic transcript for divergent immuneesponding sheep following
natural exposure to gastrointestinal nematodes [Text] // Gerzd24.i Vo | . 16PR. 7131 6.

DOI: https://doi.org/10.3390/genes15060713

17 Mavrot F., Hertzberg H., Torgerson P. R. Effect of gasttestinal nematode infection on
sheep performance: a systematic review and -anedidysis [Text] // Parasites & Vectofis.2015.1
Vol . 8 DOl http4d//doi.org/10.1186/s13010151164z.

18Alba-Hur t ado Uz mBlio | Mz A. | mmune responses as:
haemonchosis in sheep [Text] // BioMed Research Internatiorf)13.71 2013.7 P. 111.7 DOI:
https://doi.org/10.1155/2013/162158

1I9Aboshady H. M. , Mandonnet N. , F®I icit® Y.,
Dynamic transcriptomic changes of goat abomasal mucosa in response to Haanmmordbuus
infection [Text] // Veterinary Research.i 2020. i Vol . 51, 1 DOl 1.
https://doi.org/10.1186/s135620-00768y.

20Tamponi C., Dess?® G., VarlacAaPRrdliminak assesskhenbdf | S.,
body condition score as a possible marker for the targeted selective treatment of dairy sheep against
gastrointestinal nematodes [Text] // Acta Parasitologi@d21.i Vo | .  617P, 362 368Li.DOI:

https://doi.org/10.1007/s1168%81-004709.
21 Bhuiyan A., Li J., Wu Z., Ni P., Adetula A. A., Wang H., Du X. Exploring the genetic
resistance to gastrointestinal nematodes infection in goat usingsetjfencig [Text] // International

75


https://doi.org/10.3390/ani11102856
https://doi.org/10.1002/vms3.310
https://doi.org/10.3390/ani14040613
https://doi.org/10.35429/h.2021.8.1.14
https://doi.org/10.1016/j.vetpar.2019.109018
https://doi.org/10.3390/ani9121037
https://doi.org/10.1111/age.12894
https://doi.org/10.3389/fgene.2023.1111426
https://doi.org/10.1038/s41598-021-88501-3
https://doi.org/10.3390/genes15060713
https://doi.org/10.1186/s13071-015-1164-z
https://doi.org/10.1155/2013/162158
https://doi.org/10.1186/s13567-020-00768-y
https://doi.org/10.1007/s11686-021-00470-9

EqoqdYbFEdYy xgago Eq

Journal of Molecular Sciences.2017.1 Vo | . 18 P. 751.7 BOI: https://doi.org/10.3390
/iims18040751
UNB W
1Jtelslsj iz Ui O @OdEEIs" ¢ OztclzdzOtcH T X"YIsr cDOdz )
GJj BOItsdzte d W dzrdylzd ¥ dzdzy B&stc’ Misj toH ' Cdzd dzd € ©dzr y s v
MmMoOdzr mMils™ 6 © silsr ter ff BODOWzOE BtSdzH ' . ] Jdz B dzlstsL H Ote

f OteOL dIsls* ¢ dda¥ j Sydw dzOte " MOY Cn2°' M yO2r gOIlsr dz BC
h OtezOh " dzr Or dzO ©2 s Otgjde 'Y,Is OR dz'LdgH dalz’ K jlsdzls " Idee o3 dzH j Is* f ,
Y ODHO2'" dz dzOM OtcdzOISOH " .

1dteslsjkej fOLOLdIsls' € ddzoOL dwmr LJlsr OdzOdzr ¥
BOY'"™ dzOk IstsB' dzH OD"' MOk ) OdzzOtedzOte (n = 12) yYOlIsr Ml
LJjtolslsj dz' PO zfpblpj tcf Odzr YIsOdzHr : 1 tedltesydlslsjte ( RBC
(PCV) , dj2¢sydlsOted v V¥ tstedskz dzO, Lted Is to =OWd Is Iy Otdat W
MOtr Mk dzr v Bdnadddw dzr y sOdzH Oz (Y Odzff T Oy
OMmf Ols Ols ©d3d dzt$ IspteCudzin W O wrE@atz@ dzO dzf) ¥ dptf @L O M dzls ' dz' € W s
Gdzt S 5L O, dgjfmjfdepte, Ctcj Olsd ded dz) .

1DIsdy jdzjte ddaW j Sydqw dzOdzo©dz 3 Odzz Ot dzOteH © RBC, Hb
Is"tcDr HOdz O2IsOtedzr YIsO2 Isedgj dzHjcjdz dz CEtefj Isls’ |, B "' dz
MCV 3 D dz CusrC ' Mg jictinidz’ W Y SOOter dzOkz T QDL OH OO Y O
Csdsf j zMObSEd ¥ t6j OCyqd» dzOte’ dz Cetemjbjn’ . [j2esYydh
JHDEZ t6 Olskzr §OtOLdIlIs" ¢ ddzo OLdWDO Y OEZOY§ tejls' dzH |
RdZwJQI{CdeZOdZU@JdZ B Y tis T df @3 Hv rdzr y ftesW ddz N Odzf T Oy
e j2 dz W IsE d3j-€aH j b 'udgj dz ¢ [ fgts dgHDORR 4A B jdzfj dzH ' dz'
f OlslsOdzH T B"dz BOE" 6 Y OMkh OdzOte" dz@ W L OY " d3ZH Odzkz " dz
DOt Cdzyd dzlstcOydw fiyr B &rj @& dzy " dzfldsdsth bz wE B j'2 6
sOBBddL 3" ©3j dz B O2 dzOdzr Misr B tdzZE"T &I GBS ' dz
dbdzrn DOz HjtejSCIsjte OtOLdIIs" € ddaW j S ydw dzOtoH T J o
Yr dzOkH Cdnhjdan' LjtlsrnOdzOdz" ¥ HdOGdetsMisd ¢ Oder ¥ d30OV
dzj B d d Bl err YIsj B Etc®lgtczn " W Ok todzr O dz - 3 D dzj
s¥% d dzO¢ COdzr v " OteOdzOtH' W Isd' BH' dz' ¢' dz BOD OOk H C

\

H
f
A
c

J

q
s
©
©
D
tc

0]
s
Is d
trrafr

Ajdz s ZzOMmistswh jets dMmidzj Hise Oded W Br zO tyj 2¢O ¢
i dzd?2 o Ctwtseod o ylsOtgfdeWdddy d tc®p ©diziz @ dzdfvOdedO L d§ ¢
uJd m<d LHBttse " d&3qd ¥ do slsdz dzd . 1 OteOL dlsOtedz | (
gudtLr, hJietst s tcOMY tctsmis tc ©dzj dz mMed Hd 34 dz€ d
sjdz dgr 2 kP jteB >y dotslsdztso tsHflse iz 5B Mgk y @M 61 del
s

Mz Hse Odedd EZyOfMmlsetse Odzd o yr M dzOB stcOls tstc dzts
2) , O IsOCY] Ydotldy | Ctdzstetsdz dets?2 ctelztf fr
Hso Odzdw ) ttjHjdzddd d3 Mddi REEC) d - c jf dstS DdztOds ¢ diz
sCtcdls (PCV), dzj 2S¢ 8YydbsOtedzOw W tsted3lz dzO, ¢ st
&B<Bduj MSd2 O dzO dzd L fmMr ostetslsC d Ctesoa d (sBh d2
IsOls ©d3d dzis f 8 B ¢z WOj2OREJ@ZO d3d dzds fs te O dzff) i AAFEHIAABIO L O s
dzs SsL O, disyjoddzO, Ctecj Olsdded dz) .
tdLizd IsOlIst f8COLOdzd MOldmMisdyud MSd L dOyd B fr
dtetso Odzdz" n ydotslsdz n, Yls ts ModHjlIsjdz Mlsealzjls |
4 dadz" j LdzOyj dzdw MCV d & [C ddCi@iz' rdpte@sds fdeds yde®
j &ZMOIststedzr = 6 OCyd?2 tecOdzdL BO. 1 d2Oydlsj dz dats §
ydbstses d {sLddsWddztse GlkttOyO0jls O0CIsde Oyde dd&d
q’s

o,
=3

NOQOWao—
>30w-35

g P
o0 Fg
SG o =
osscn =}

HoX
g

1dsrddBdud MEd2 fesWdd L OtOyY didedad J ®p JSus diyQ tdaB i,
sBh jets BjkSO d Od Bkdkddz®, ©O IOCxH,j o’ h jdedyjds
fModHjljd Misekjls © cjfOlsyj dd dvicdesds § oty ) H 4 dad

76



ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

Ctcj Olsdded dz®@ dBsekzls Brls! BekMdzse dzj dz@ deOtelzh jdadj iz Wiz
COlOB tsdzd L d3ts 3.

I sdzzyd dzdzr § HOdedz" § fBHYY cCdoOsls 90Oy detsfyls! ¢ s st
dzv  tcOdzdzj 65 o' Wodzjdzdw d dpBsdzdlststeddzc O § OttOL dIlsOtcds
dgesnddBduyui mMcdy YCOLOLjdd dBsckls Mmdazkzydls: dz®H Y ¥ dz' d
tetsyj MmO d LWWiCSlsdodesmistfites Y 6tz®@ G d W) MC d Bz udsp tzs
dlbiteddzOtodets? ftcOCIsdeC ] .

O« W I

UDC 619:616.995.122 DOI 10.52578/2308939720253-1-77-85
IRSTI68.41.55

Ryskaliyeva ZK ., Doctoral studentthe main author, https://orcid.org/000900999115249

NPJSC c¢West Kazakhstan Agrarian and Technical U
st. Zhangir Khan 51, 090009, Kazakhstamadyraryskiyeva98@gmail.com

Abekeshev NT., Candidate of Veterinary Sciences, Associate Profeb#ips://orcid.org/000@®001-

86344426

NPJSCstW&Kazakhstan Agrarian and Technical Uni ver
Zhangir Khan 51, 090009, Kazakhstanrzhan_1962@mail.ru

Zhumabaev A.K., Doctor PhD https://orcid.org/000@00215042831

NPJSC ¢Zhangir Khan West Kazakhstan Agrarian Te
Uralsk, st. Zhangir Khan, 5090009,as9982998 @mail.ru

PREVALENCE OF HELMINTHIASIS IN SHEEP IN THE WESTERN KAZAKHSTAN
REGION

ANNOTATION

In 2024, a parasitological study of sheep was conducted in the West Kazakhstan region on the
farms¢Moldire and¢gNurberge in the Zhanibek district, Uzynkol rural district. The aim loé study
was to investigate the prevalence of helminthiasis and coccidiosis using coprological methods. A total
of 64 faecal samples collected during the summer were analysed. The results showed that 100% of the
animals studied were infected with varioypéds of parasites.

Classic gqualitative and quantitative methods were used in the study: the Fulleborn method,
flotation with zinc sulfate solution, and the Darling method. As a result, eggs of five species of
helminths were detected (Nematodirus spathidet.76%, Nematodirella sp.17.02%, Haemonchus
contortus- 4.25%, Moniezia benedenil0.63%, Trichocephalus ovi$.38%) and oocysts of coccidia
of the genug€imeria sppin 85.94% of samples {137 oocysts/sample).

The data obtained indicate a pronoed polyinvasion in the flock, which is typical for a
pasturebased sheep farming system with inadequate sanitary and hygienic control. The predominance
of Eimeria spp.confirms their high epizootiological significance and potential danger to young
animals Nematodes of the genb&matodirusandHaemonchus contortugmain relevant pathogens
associated with digestive disorders and anemia. The detection of ceModé=sz{g and trichocephal
(T. ovig completes the picture of polyinvasion.

The results confin the presence of polyinvasions characteristic of extensive animal husbandry
and emphasize the need for regular epizootiological monitoring. The data obtained can serve as a basis
for the development of regional deworming programs, anticoccidial meaantethe improvement of
parasite disease prevention schemes in sheep farms.

Keywords: sheep, helminthiasis, extent of infestation, intensity of infestation, West Kazakhstan
region.

Introduction. Sheep are frequently afflicted by a wide range of pacaditfections,
particularly those caused by helminths, which significantly impact their health and productivity.
Gastrointestinal parasitic nematodes, especially Trichostrongylus sppgdaerdonchus contortus,
are prevalent in ovine populations and are essed with considerable economic losses in the
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livestock industry due to decreased productivity and increased management costs [1, 2]. The
economic toll from these infections includes reduced weight gain, poor reproductive performance,
and in severe casemortality [3]. The high reproductive rates and resilience of these parasites
contribute to their endemic nature across various environments, making helminth infections a major
concern for sheep producers worldwide [4].

Helminths exhibit complex life cyek that often involve environmental stages, making control
challenging. For instancéjaemonchus contortu&nown for its voracious feeding behavior on host
blood, poses a particularly acute threat to young and growing sheep, leading to anemia and weakness
[5]. The presence of other gastrointestinal nematodes, such as Trichostrongylus colubriformis, further
complicates the clinical picture as they canirdect hosts, resulting in more severe pathological
consequences. The cumulative effects of these pesasot only lead to direct health impacts but
also incur secondary costs related to the increased need for veterinary interventions and anthelmintic
treatments [6, 7].

Moreover, the management of helminth infections in sheep relies heavily on effective
artiparasitic strategies. These often include the judicious use of anthelmintics and the implementation
of integrated control strategies, such as rotational grazing and maintaining a diverse pasture
ecosystem to minimize parasite loads. Recent studies eimglias importance of combining genetic
resistance breeding with innovative treatment approaches to enhance the resilience of sheep against
helminth infections, thereby reducing reliance on chemical treatments. The complexity of this
persistent problem nessitates ongoing research into alternative control measures and a deeper
understanding of hogtarasite interactions.

Eimeria spp.represent a significant threat to sheep health, primarily manifesting through
coccidiosis, a disease that poses seriousaninconcerns for the livestock industry. This parasitic
infection is attributed to several species within the Eimeria genus, with Eimeria ovinoidalis, Eimeria
crandallis, and Eimeria parva identified as among the most prevalent in various studies [8, 9].
Coccidiosis predominantly affects young sheep, especially lambs, whose developing immune systems
render them more susceptible to these pathogens [10, 11]. The infection can lead to severe clinical
signs, including diarrhea, dehydration, and weight losschwvban significantly impair growth rates
and productivity [12, 13].

Various studies have documented the prevalence of Eimeria species across different
geographical regions, with significant variations influenced by factors such as local climate,
managemetrpractices, and herd density [14, 15]. For instance, in Brazil, high Eimeria infection rates
were observed among young lambs, indicating the vulnerability of this life stage to coccidiosis. In
Egypt, comprehensive investigations fouldimeria spp.in over half of the sheep sampled,
underscoring the widespread nature of these infections. Additionally, the seasonal dynamics of
Eimeria infections suggest that climatic conditions, especially during wet seasons, may facilitate the
proliferation of parasitic oots in the environment, thereby exacerbating infection rates in grazing
herds [16].

In terms of management and treatment, the presergemefria sppnecessitates an integrated
control approach that includes good husbandry practices, regular monitbaagyst counts in fecal
samples, and the timely administration of appropriate treatments [17, 18]. The emergence of drug
resistance, particularly with widely used anticoccidials, has added complexity to the management of
these infections, warranting theptoration of alternative strategies, including vaccination and the
development of immunity through selective breeding of resistant sheep [19].

Helminths and Eimeria spp. infections in sheep pose a significant veterinary and economic
challenge, necessitaj urgent attention through preventive measures and treatment strategies.
Understanding the epidemiology and dynamics of these infections is vital for improving sheep health
and productivity across various farming systems. Addressing this issue requiresegrated
approach that encompasses genetic, environmental, and management strategies to effectively mitigate
the impact of these parasites.

Research methods and materialdn 2024, based on the results of copszopic studies of 64
sheep feces samplesllected in the summer from the Moldir and Nurbergen farms in the Zhanybek
district, Uzynkol rural district, West Kazakhstan region, infected with various types of parasites was
established.
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Coprological studyStandard qualitative and quantitative methad parasitological analysis
were used to detect and identify helminth eggs and coccidian oocysts in sheep feces.

Fulleborn methodThe Fulleborn method was used for the qualitative detection of nematode
eggs, cestodes, and coccidian oocysts. It is basethe flotation of parasite eggs in a saturated
solution of sodium chloride (NaCl) with a specific gravity of 1.120. A 35 g sample of feces was
thoroughly crushed, then mixed with the salt solution and filtered. The resulting suspension is poured
into a cylindrical vessel so that a meniscus forms above it, on which a cover glass is placedi After 15
20 minutes, the glass is transferred to a slide and examined under a microscope at a magnification of
I 100400 [20].

Flotation methodTo improve diagno#t accuracy, a flotation method was also used with a zinc
sulfate solution (specific gravity 1.18), which has lower osmotic aggressiveness than saturated NacCl
solutions, reducing the risk of destruction of thialled oocysts. The method was applied byl@na
with the Fulleborn method, with an emphasis on visualizing oocyst&iroéria spp.and light
nematode eggs [20].

Darling method.The essence of the method is that the fecal mass (about 5 g) is treated with a
solution of sulfuric acid (2.5%) followedybcentrifugation. After separating the sediment, ether is
added, shaken, and centrifuged again. Oocysts are concentrated in the transition layer between the
ether and water layers, from where they are extracted for microscopy [21]. The method is highly
sersitive, especially in subclinical cases of coccidiosis.

Results. Eggs of five helminth speciesNématodirus spathiger Nematodirella sp.
Haemonchus contortusMoniezia benedeniTrichocephalus ovis and oocysts of various coccidia
species of the genuBimeria spp were detected in all 64 samples studied.

Eggs of Nematodirus spathiger were found in 6 samples (invasion €xt@rit6%, intensity
21 6 eggs), Nematodirella sp.in 8 samples (IE 17.02%, IIi 1i 4 eggs)Haemonchus contortun 2
samples (Ei 4.25%, IIT 2 eggs),Moniezia benederin 5 samples (ET 10.63%, IIi 3i 28 eggs),
Trichocephalus ovid in 3 samples (El 6.38%, IlIi 1i 3 eggs)Table ).

Table 11 Helminths of sheeps

Type of parasite El, % Il, eggs
Nematodirus spathiger 12,76 216
Nematodirella sp. 17,02 1li4
Haemonchus contortus 4,25 2
Moniezia benedeni 10,63 3i28
Trichocephalus ovis 6,38 113
Eimeriaspp. 85,94 1i137 ty(

Oocysts ofEimeriaspp. were detected in 55 samples, representing a total prevalence of 85.94%.
The intensity of infection ranged from 1 to 137 oocysts per sample.

Eimeria spp. I
Trichocephalus ovis il
Moniezia benedeni il
Haemonchus contortusll
Nematodirella sp. IN_—_u
Nematodirus spathige il
0 20 40 60 80 100

Figure 1i Extensiveness of invasion by parasite species
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The histogram showa comparison of the extent of infestation (%) in sheep according to the
main types of parasites identified during coprological examination. The most pronounced column
belongs to the grouRimeria spp, with a total extensiveness of 85.94%. This refldutswidespread
circulation of coccidia in the studied flocks and emphasizes the high epizootiological significance of
eimeriosis in sheep grazing.

Significant prevalence rates were also observed NMematodirella sp.(17.02%) and
Nematodirus spathigdd 2.76%) - typical intestinal nematodes whose life cycle is closely linked to the
external environment and grazing conditions. The remaining parasitesiezia beneder(L0.63%),
Trichocephalus ovi$6.38%), andHaemonchus contortug.25%)- were detected s frequently but
also pose a clinical and economic threat to livestock farming (Figure 1).

m Nematodirus spathiger
m Nematodirellasp.

m Haemonchus contortus
m Moniezia benedeni
mTrichocephalus ovis

m Eimeria spp.

Figure 2i Distribution of parasites

The pie chart shows the distribution of identified parasites by prevalence (El). The chart clearly
illustrates the dominamcof coccidia of the genusimeria spp.,which occupy the majority of the
circle, visually emphasizing their predominance among the entire parasite fauna.

The remaining parasites occupy significantly smaller sectors, indicating a secondary but still
significant role in the overall parasitic load on sheep. This visual representation facilitates rapid
assessment of priorities in prevention and selection of deworming regimens (Figure 2).

Discussion. Nematodirus spathiger, Nematodirella sp., Haemonchus costoftioniezia
benedeni, and Trichocephalus owse significant gastrointestinal helminths that affect sheep.
Understanding the epidemiology, molecular characteristics, and impacts of these parasitic species is
critical for effective control and treatmentatiegies in ovine medical practice.

Nematodirus spp.particularly Nematodirus spathigeaind Nematodirus battysare among the
most prevalent helminths in sheep, causing nematodirosis, which is characterized by severe diarrhea
and potential mortality [2223]. Nematodirus spathiger is often dominant in various regions; for
instance, its prevalence can reach up to 80% in infected populations. Along with other species such
as N. filicollis and N. abnormalis,it contributes significantly to gastrointestinal rhility [24].
Infection rates can vary widely, ranging from 12% to 98%, based on geographic and seasonal factors.
Morphological and molecular identification have demonstrated that Nematodirus species can be
differentiated using specific DNA sequences, emieg the understanding of their prevalence and
the necessary control measures [25] .

Haemonchus contortusanother prevalent nematode, is notorious for causing significant blood
loss in sheep due to its hematophagous nature, leading to anemia and peddoetivity. A meta
analysis in Ukraine indicated that H. contortus is frequently found alongside other gastrointestinal
helminths, which suggests a complex parasitic burden that can significantly impact sheep health [26].
Management of Haemonchus infects is crucial, particularly as this parasite has shown a capacity
to develop resistance to commonly used anthelmintics.

Moniezia benedenia cestode, is recognized as a common tapeworm affecting sheep, although
it is more prevalent in cattle compared te counterpart, Moniezia expansa, which predominantly
infects sheep [27, 28]. Studies indicate that M. benedeni not only induces metabolic alterations in the
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host's intestinal tissue but also modulates the immune response, influencing the host's defense
mechanisms against other infections [29, 30]. Its presence can significantly disrupt nutrient
absorption and overall health in sheep, emphasizing the necessity for effective monitoring and
intervention strategies in farming practices.

Trichocephalus ovis arother significant parasite in ruminants, contributes to gastrointestinal
disturbances, although it tends to be less frequently highlighted in epidemiological studies compared
to other helminths. Its interactions with other helminth populations, such sesdfidematodirusand
Haemonchuscan exacerbate the clinical outcomes observed in infected sheep [26].

Eimeria spp.protozoan parasites causing coccidiosis, are a significant concern in ovine health,
particularly affecting lambs and young sheep. Coceidigs characterized by the proliferation of
Eimeria species in the intestinal tract, leading to severe gastrointestinal symptoms such as diarrhea,
weight loss, and, in severe cases, mortality [31, 32]. The disease can be particularly devastating in
lambsaged 46 months, as this group tends to suffer the most severe outbreaks, highlighting the
necessity for vigilant management to reduce infection rates.

The epidemiology of Eimeria infections reveals that multiple species can infect sheep, with
studies idetifying up to 15 different species contributing to coccidial infections in sheep populations.
For instanceE. ovinoidalis, E. crandallis, and E. ahsatahave been highlighted as particularly
pathogenic [34]. The prevalence of these species varies geamiphinfluenced by environmental
conditions and management practices. In southern Brazil, one study documented a 75% prevalence
rate of Eimeria in lambs [35], while another reported a total infection rate of 19.2% in Iranian sheep,
showcasing regional sparities in infection levels [36].

Conclusion. A parasitological study of sheep feces collected in western regions of West
Kazakhstan showed a high prevalence of helminthiasis and coccidiosis. The use of a combination of
the Fulleborn, Darling, and floiah methods ensured high sensitivity in the detection of both
nematodes and oocysts of Eimeria, which is particularly important in subclinical or mixed infections.

The detection of eggs of five species of helminths and oocysts of three species of Eimeria i
100% of the samples examined indicates pronounced polyinvasions in the sheep population. The
greatest epizootiological significance belongs to Eimeria spp., which dominates the structure of
coccidiosis. Widespread intestinal nematoddsngatodirella sp.Nematodirus spathiggrand the
hematophagouslaemonchus contortuwere also detected, which even at low levels of infestation
pose a serious threat to sheep health.

The results confirm that high infestation is associated with extensive farming systémsjyun
deworming, and possibly a lack of monitoring of pasture conditions and sanitary control. The diversity
of the parasite fauna requires the implementation of comprehensive prevention programs, including
rotation of anthelmintic drugs, sanitary and ieygc measures, and a seasonal strategy for coccidiosis
control.

Thus, the data obtained emphasize the need for continuous epizootic surveillance, improvement
of deworming schemes, and increased veterinary literacy among farmers. This will not onlytlieduce
level of parasite load, but also increase the productivity and sustainability of sheep farms in the region.
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COMPREHENSIVE VETERINARY AND HYGIENIC ASSESSMENT OF DAIRY CATTLE
HOUSING CONDITIONS

ANNOTATION

This study provides a comprehensive assessment of the impact of microclimatic conditions in
livestock housing on the physiological condition and mil&durctivity of cows in the wintespring
period. The experiment was conducted in astal barn without a roof, where three zones were
designated for animal placement: at the entrance, in the center, and at the end of the building. For each
group, the mai parameters of the microenvironment (temperature, humidity, air velocity, ammonia
and COr concentrations, illumination) were recorded monthly, as well as the clinical indicators of the
cows (body temperature, pulse, respiratory rate). In addition, gross milk productivity was determined
based on milk yield during the milking period.

The resuls showed that the best microclimatic conditions were in the area at the entrance (group
1), where optimal temperature and humidity values, lower concentrations of harmful gases, and high
light intensity were observed. Animals in this group had the maskespdysiological indicators and
maxi mum productivity (2772N20 kag). In the cent
favorable, which was accompanied by signs of physiological stress in cows and a decrease in milk
yi el d (2687N1 8soktte }third grfbup everé ah ah interanédiate level.

Thus, a clear relationship was established between the microclimate of the room, the health
status of the animals, and their productivity level. The data obtained emphasize the importance of
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optimizing the parameters of the indoor environment of cowsheds to ensure physiological comfort and
increase the efficiency of dairy farming.

Keywords: microclimate, cows, productivity, physiology, ventilation.

Introduction. The integrated veterinary and sanitarysessment of dairy cattle housing
conditions requires a muitaceted approach that incorporates animal welfare, management practices,
veterinary intervention, and the analysis of antimicrobial use. Effective housing conditions are
critical for the welfareof the animals and play a significant role in enhancing productivity and
disease prevention.

Animal welfare plans are essential for establishing adequate dairy cattle housing conditions.
These plans outline specific goals related to housing technolog@esetection of animal welfare
measures, and staff competencies in dairy manageienmplementing a structured welfare plan
can significantly impact the health and productivity of dairy cattle by addressing factors such as
housing design, air qualitynd space per animal. Evidence suggests that housing setups, including
whether cows are kept in tie stalls or figtall systems, can influence welfare outcomes. While some
organic farms utilize tie stalls, which may not always meet modern welfare stanhdandentional
farms tend to adopt more progressive housing systgms

Veterinarians play a pivotal role in advising on best housing practices and implementing herd
health programs that focus on preventative care rather than reactive treatment. Tlhealiard
approach to veterinary care emphasizes monitoring and documentation to enable early identification
of issues arising from housing conditid®$. Studies demonstrate that integrating regular veterinary
visits and preventive health management leldsmproved animal health outcomes and reduced
reliance on antimicrobialgl]. These visits also involve assessing housing conditions and their impact
on herd wellbeing, as inadequate conditions can lead to increased disease prevalence and distress
among attle[5].

A major concern in dairy farming is the judicious use of antimicrobials, crucial for controlling
health issues while avoiding resistance development. Evidence indicates thambetiged farms,
often with appropriate veterinary oversight, demstoate lower levels of antimicrobial usage
compared to poorly managed operati¢fis 7]. This highlights the connection between veterinary
guidance, proper housing, and the responsible use of antimicrobials, reinforcing the need for
comprehensive veterinaand management strategies within dairy farming.

Integrating veterinary preventive medicine within dairy management promotes better animal
health and enhances economic efficiefi@y The strategic implementation of veterinary advice,
alongside appropria housing and management systems, can lead to significant economic benefits
for dairy farmers by reducing treatment costs and increasing productivity.

Research has shown that the microclimate inside dairy barns, particularly factors like
temperature andumidity, plays a crucial role in the health and productivity of dairy cattle. For
exampl e, W-jcik et al . reported that barn temp
aut umn and winter, but of ten exceedhbkedspriogpt i mal
highlighting the need for better temperature regulation systems in dairy barns to maintain animal
welfare [9]. Similarly,) ts teiflentified that maintaining a thermally neutral environment (betwBen
t o 25 AC) i s es sent i,ademoristoating thdt eariaiomsmih demperature C OV
significantly influence cow welfare and productivity [10].

The structural design of dairy facilities can also greatly influence microclimatic conditions. For
instance, Karatieieva et al. discussed that pragidseparate housing for dry cows can enhance
microclimatic conditions and thereby improve animal health, welfare, and productivity [11]. Further
reinforcing this point,) d ¢ O dzandlgzed technical adaptations in barn construction that
accommodate the physiological needs of dairy cattle, optimizing microclimatic conditions and
leading to better overall productivity and reduced healthcare costs [12].

Moreover, various studs emphasize the correlation between microclimate and milk
production. Rachmawanto et al. evaluated the effects of microclimatic conditions on milk yield and
lactation percentage in Friesian Holstein cattle, revealing that improved microclimates cortespond
higher productivity [13]. Furthermore, research by Dovolou points out that suboptimal conditions
exacerbate heat stress, leading to decreased fertility and higher rates of morbidity, thereby impacting
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overall milk production [14]. The significance ofieroclimate parameters, including air composition
and temperature regulation, cannot be overstated, as they directly affect the health metrics and
productive outcomes of dairy cattle [15].

Breeding strategies are also an important consideration in addyedsallenges posed by
microclimate conditions. Gupta et al. discuss how understanding the immune responses of dairy
cattle to heat stress can aid in developing breeds better adapted to sustain health and productivity
under varying climatic conditions [16]

Establishing an optimal microclimate for dairy cattle, facilitated by strategic housing design
and management practices, is paramount to ensuring animal welfare and enhancing productivity.
Continuous research and adaptation in housing practices, irforbye physiological and
environmental science, remain critical for advancing the dairy industry.

Materials and Methods. The veterinary and sanitahygienic assessment of the livestock
facility was conducted at LLP AKyarka RuelnDistrigt)d0 ( Ab a
during the period from December 2023 to March 2024. Microclimate parameters were monitored
using standard laboratemstrumental and physical measurement methods.

Air temperature and relative humidity were measured using a thegmwhgter (model NTE
1), air velocity was recorded with a therrapemometer (MEGEON 11009), illumination was
assessed with a lux meter (model MASTECH MS6300), and concentrations of ammonia and carbon
dioxide were measured using a gas analyzer (OKKAMeasuements were taken at three diagonal
points in the facility at heights of 50, 120, and 160 cm, representing the animal and human occupancy
zones.

The object of the study was a typical singtery (nonattic) barn designed to accommodate
200 dairy cattleThree groups of five cows each were formed according to the principle of analogs.
The first group was located near the entrance, the second in the central part, and the third at the far end
of the barn. All groups were kept under identical feeding, wagednd care conditions.

The physiological state of the animals was assessed by measuring body temperature, pulse rate,
and respiratory rate. For the morpbiochemical blood analysis, erythrocyte count, leukocyte count,
hemoglobin concentration, and tofabtein were determined using standard methods. All clinical and
physiological measurements were conducted one hour after feeding and milking.

Milk productivity was monitored based on individual control milking data.

Results. The experiment was conducteda singlestory barn with tethered housing of animals
(Figure 1).

Figure 1i Cattle Barns Selected for the Study
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Watering was provided by an automatic watering system equipped with float valves connected
to storage tanks. The stall structures were anafdpipes and fitted with mounts for a linear milk
pipeline.

Table 11 Key Microclimate Parameters

Group Month TempAerélture Humidity, % Airv;l/c;city, Anr:]rgolnialir,] COF, % | llluminance, Ix
Decemberf 6, 2N¢ 72,38 o,30N 13,6KN0, 151 63, 5N
January 5,8N¢q 71,08 0, 43N 18, 2K0,171] 65, 0K

Groupl February 5,6[SIC 73,1|f O,f16|\ 18,5[:0,20I 66,5[51
March 6, 780 75,58 03.No0,| 17,5K0,211 67, 5K
Decemberr 8, 6N¢ 82,58 o0,20N 19,780,221 31,5N

Group 2|  January 9,3N¢ 84,08 0,22N 21,30, 251 32, 0K
February] 10, ON 85, 9K 0,24K 22, 0No0,261 34, 7N
March 10, 2N 87,48 0,21N 22,2K0,29] 36, 0K
Decemberf 6, 6 NC 73, 0N 0,26N 17,8KN0, 20| 62, 5K

Group 3|__January 6,2NRq 73,18 0,24N 19, 2K0, 221 63, ON
February 6, 0NC 75,48 0,37N 20, 7K0,241 64, 0K
March 7,2KN0 76,38 0,28KN 20,0K0,23] 61, 5K

Table 1 presents a comparative analysis of key microclimatic parameters in the housing
environments of three experimental groups of animals during the winter period (December, January,
February,March). For each group, the table shows the average values of air temperature, relative
humidity, air velocity, ammonia concentration, carbon dioxide content, and illumination level. All
values are presented with standard deviations, allowing for assgssiibe stability and variability
of the measured parameters under the study conditions.

In Group 1, moderately cold temperature conditions
6.7 N 0.4 AC), with relative hu nderdrationg rafgedtfrome en 7 1
13.6 to 18.5 mg/mj, while carbon dioxide | evels

Group 2 was characterized by warmer and more humid conditions (temperatures reaching up to
10.2 AC and humidity up t o o817s. 40%) ,a namoonniga Wiutph thol
and carbon dioxide (up to 0.29%), but lower illumination levels {8& . 0 | x ) .

Group 3 had conditions similar to those of Group 1, with temperatures ranging from 6.0 to
7.2 AC and ammoni a | e vmihaton i fhis graup v2ad sighificamty/higtjer. The
than in Group 2, ranging from 61.5 to 64.0 | x.

Thus, the table provides a clear visual representation of the differences in microclimatic
conditions across the groups and serves as a basis for analyzingdtegitial impact on the
physiological status and productivity of the animals.

Table 2 presents the results of dynamic monitoring of key physiological parameters in cows
from three experimental groups during the winggring period (December to March).& harameters
include body temperature, pulse rate, and respiratory rate, which together allow for an assessment of

the animal sdé gener al health status depending on
barn.

In Group 1, located near the emance of the facility, the physiological parameters remained
stabl e: body temperature ranged from 38.4 N 1.5
beats per mi nut e, and respiratory rateadesom 22

indicate moderate environmental influence and good adaptation of the animals to the housing
conditions.
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Table 2i Clinical Parameters

Group Parameter December January February March
Body 38,5RK 38,4N| 38,6RN 38, 4K
temper at
Group 1 Pulse, beats/min 66 N2, 62N2, 64N2, 6 8N2,
Respiration, ~ ~ ~ ~
breaths/min 24N1, 22N1, 22 N1, 23 N1,
Body 38, 9K 38,8N 39,1N 39,0K
temper at
Group 2 Pulse, beats/min 73 N3, 70N3, 70N3, 77N3,
Respiration, ~ o ~ ~
breaths/min 29N1, 28 N1 28 N1, 30N1,
Body 38,8RK| 38,6N 39,0R| 38, 7K
temper at
Pulse, beats/min 71N2, 66 N3, 6 8 N3, 72N3,
Group 3 Respirati
espiration, 27R1, 26N1, 25N0, 27N1,
breaths/min

Group 2, situated in the central part of the barn, showed elevakas across all clinical
indicators. Body temperature averaged88.8 . 1 AC, with pulse rate
mi nut e and respiratory rat e up to 30 N 1.0
physiological stress associated wligiss favorable microclimatic conditions, such as higher humidity
and air temperature in this zone.

In Group 3, located at the far end of the facility, intermediate values were recorded: body
temperature ranged from 38f6ofMm 64 Nt8.839t0 N21.F
minute, and respiratory rate from 25 N 0.8 to 27
stable physiological condition in the animals despite their placement.

Overall, the presented clinical parametedemonstrate a clear relationship between
microclimatic conditions inside the barn and the health status of the cows. The elevated pulse and
respiration rates observed in Group 2 suggest a need to adjust local microenvironmental parameters to
improve housig conditions and ensure physiological comfort for the animals.

reac!t
br

Table 3i Milk productivity of experimental cattles during the stall period

) Group 1 Group 2 Group 3

1 2775 2670 2720

2 2789 2700 2740

3 2765 2682 2735

4 2752 2695 2718

5 2778 2688 2709
Average 2772N2( 2687N18 2724N2:

Table 3 presents data on the total milk yield of cows from the three experimental groups during
the stallperiod. Individual yields for each of the five cows in each group are provided, along with
calculated mean values and standard deviations, allowing for objective comparison of productivity
across different housing conditions.

In Group 1, located near théarn entrance, the average milk yield veag 7 2 N with0  k g
individual values ranging from 2752 to 2789 kg, indicating consistent productivity and stable housing
conditions.

Group 2, situated in the central part of the building, showed lower vyields, averaging
2687 N with8ndikdgal valueganging from 2670 to 2700 kg. This may be attributed to less
favorable microclimatic conditions in the central zone, such as elevated temperature and humidity, as
previously noted in the microenvironmental analysis.
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Group 3, housed at the far end of tharb, demonstrated an intermediate level of milk
productivityd 2 7 2 4 N Th2 fangk of individual values was moderate (from 2709 to 2740 kg),
suggesting physiological variation within the norm.

Overall, the results indicate a correlation between housing conditions and milk yield. The higher
productivity observed irGroups 1 and 3 may be associated with better ventilation, lighting, and
reduced thermal stress compared to the central zone. These findings emphasize the importance of
optimizing the microclimate in livestock facilities to improve both productivity amchanwvelfare.

Discussion.The obtained results clearly demonstrate the influence of microclimatic conditions
inside the barn on the physiological state and productivity of dairy cows. Parameters of the
microenvironment, such as temperature, humidity, alocity, ammonia and carbon dioxide
concentrations, were found to correlate directly with clinical indicators and milk yield.

The most favorable conditions were recorded in the area where Group 1 was housed. This zone
had optimal temperature and humidigvéls, better illumination, and the lowest concentrations of
harmful gases.

According to published data, microclimatic factbrespecially air temperature and relative
humidityd significantly affect thermoregulation, stress level, and the overall physialosfiatus of
cattle [9, 10]. Elevated temperature and humidity, as observed in the central zone (Group 2), are
known to cause hyperthermia and increased respiration rates, which were confirmed by higher body
temperature, pulse, and respiration rate inghisip. These results are consistent with previous studies
reporting that thermal stress in dairy cows leads to impaired metabolism and reduced milk yield [17,
18, 19].

Special attention should be paid to ammonia and carbon dioxide concentrations. Tdteoimpa
ammonia on respiratory health has been highlighted in the literature [20, 21], where it is shown to
cause mucosal irritation, immunosuppression, and overall health deterioration. Elevdtésl/&l©
indicate inadequate ventilation and pose a ridkypbxia, especially in tethered housing systems [22].

The analysis of milk productivity revealed that cows in Group 1, kept under more stable
mi croclimatic conditions, had the highest mi | Kk
comfortable housig conditions reduce energy expenditure for thermoregulation and improve overall
animal health and productivity [23, 24, 25].

Thus, optimizing the microclimate in livestock housing is a key factor in maximizing
productivity. It is essential to account femperature zoning within buildings and their effects on both
physiological and production parameters. Implementing modern ventilation systems, automated
climate control, and harmful gas monitoring technologies can significantly improve the efficiency of
dairy farming [26].

Conclusion. The conducted research demonstrates that microclimatic conditions inside the
livestock facility have a significant impact on the physiological state and productivity of dairy cows.
The most favorable values were observed nimals housed in zones with optimal temperature,
humidity, ventilation, and lighting. In contrast, cows located in the central part of the barn, where
temperature and humidity were elevated, exhibited signs of physiologicaldsimessfested in
increased bdy temperature, pulse rate, respiratory rate, and reduced milk yield.

These findings confirm the necessity of comprehensive microclimate control in cattle housing
facilities. Ensuring optimal indoor environmental parameters not only enhances the aveddibio
of animals but also contributes to higher productivity. The practical implementation of automated
microclimate monitoring and regulation systems should be considered a key tool for sustainable and
efficient development of dairy farming.
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IMPACT OF INDOOR MICROCLIMATIC CONDITIONS ON DAIRY COW MILK
PRODUCTIVITY (DURING THE WINTER SEASON)

ANNOTATION
This study is aimed at assessing the impact of microclimatic parameters in cowsheds for dairy
cows on milk prodativity during the winter period in the Semey region. The indoor microclimate is
one of the factors that directly affect the physiological condition and productivity of livestock. The
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main indicators recorded during the study included air temperaturgéyeedamd absolute humidity,
carbon dioxide (C@® concentration, ammonia (N concentration, and the temperaiumemidity
index (THI).

The research was conducted in Janileepruary 2024 at a livestock facility near the city of
Semey, in a cowshed designed 100 cows. Measurements were taken at ten points at two different
heights (0.2 m and 1.5 m). According to the results, the air temperature inside the cowshed dropped to
aslowas2. 8 AC, while the relative humiecbidédyat7Be ac hec
g/ mj , and the THI I n dReoncemtratisnereathed 2B0Q ppmn,randitlesf.NH T h e (
concentration was recorded at 36 ppm.

Significant deviations of these indicators from the permissible norms were found to negatively
affect the phgiological state of the cows, contributing to & 18% decrease in milk productivity.
Based on the study results, it is recommended to use infrared heaters, mechanical ventilation systems,
and automatic climate control systems to stabilize the indoor diitate. This research provides
scientifically based recommendations for maintaining and improving dairy cow productivity during
the winter period.

Key words: microclimate, dairy cow, milk productivity, temperature, humidity, carbon dioxide
(COA, ammonia (NH), THI index, winter season, ventilation system, housing conditions, stress,
energy expenditure.

Introduction. Dairy farming is one of the most important and complex branches of agricultural
production. The full realization of the genetictential of dairy cows largely depends on management
conditions, including the microclimate within tF
combination of air temperature, relative humidity, concentrations of harmful gasgs OB, air
movement, lighting, and noise levels [2, p. 154, 3, p. 68]. Deviations of these indicators from the norm
adversely affect the physiological state of cows, leading to decreased milk yield and deterioration of
overall welfare [4, p. 104].

During the winter sason, microclimatic conditions can change drastically, disrupting the
ani mal sé6 ther mal bal ance. I n particul ar, studi e
shown that fluctuations in air temperature and humidity can reduce milk yield byeeagawf 1.b
2.2kg [5, p. 2, 6, p. 21, 7, p. 177]. Experiments in Estonia demonstrated that barns with reconstructed
structures and more stable microclimates had a positive impact on productivity [8, p. 144]. The
TemperaturdHumidity Index (THI) is widelyrecognized as a reliable indicator for assessing heat
stress in animals [9, p. 426, 10, p. 8].

The construction and material characteristics of barns play a significant role in shaping the
internal microclimate. Scientific observations in the Czech Répubid Germany indicate that
massive walls and roofs enhance thermal stability, minimizing internal temperature fluctuations
caused by external weather conditions [11, p. 4, 12, p. 113]. For example, in modified barns with
strawbased roof insulation andarsd flooring, cows maintained normal respiration rates and body
temperatures, which contributed to increased milk production [13, p. 233].

Automating microclimate control systems in livestock facilities can improve product quality,
enhance energy efficiepmcand improve working conditions for personnel. Russian studies have
shown that automated ventilation and heating regulation systems help reduce heat stress in livestock,
lower disease incidence, and improve product quality [10, p. 9]. The effectivdrasshsystems is
ensured by algorithmic control, which allows precise regulation under various seasonal conditions.

Additional technical solutions, such as optimal lighting, noise reduction, gas filtration, and the
sizing of ventilation openings, also ¢dhute to enhancing microclimate efficiency. Through the use
of photovoltaic panels and energfficient lighting, it is possible to optimize both internal temperature
and energy consumption [5, p. 3, 9, p. 427].

Taking the above into account, the ainmtluf study is to conduct a comprehensive analysis of
the relationship between changes in microclimatic parameters in cowsheds during winter in the Semey
region and milk productivity, and to develop scientifically grounded recommendations to enhance
producton outcomes.

Materials and Methods. The study was conducted in a barn designed for 100 lactating cows,
located 20 km from the city of Semey, Abay region (figure 1), within a cattle complex that houses a
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total of 600 animals. The barn measures 65 metdength and 23 meters in width, and is separated

by an appropriate distance from other farm buildings. The cows are kept in a tethered housing system.
The ventilation is naturdl air enters through windows and doors, and air exchange occurs via roof
mounted nonmechanical ventilation openings.

[7] Abay region

Figure 1i Map of the Abay region

Manure removal was carried out using scragpe TSN conveyors. Milking was performed
three times a day using a "Yolka" milking systen

Microclimatic parameters were measured at two different heights:

T Height 1i 1.5 m above floor level, corresponding to the level at which cows stand

T Height 2i 0.17 0.25 m above floor level, corresponding to the level at which cows lie down.

1 Measurements we conducted during the daytime along the manure removal lanes.

Outdoor air temperature, humidity, and gas composition were recorded on the premises of the
complex. Wind direction data were obtained from the official welpgites.kazhydromet.kz

Measurements inside the barn were taken at ten points, allowing for analysis of variations across
the barnds | en g théeightameaburementsthdiped td dssess thel midroclimate's impact
on both cow condrt (standing and lying postures) and worker safety zones.

A specialized electronic device was used to measure and archive microclimatic parameters. The
research took place in Janudfgbruary 2024 in the same barn described above.

The microclimatic indicors were measured using the following instruments:

1 Air temperature and relative humidi(ASTECH MS6300

1 Carbon dioxide (CB® and ammonia (NF: OKA-92MT gas analyzer

1 Air velocity: Digital anemometer MASTECH MS6252A

Measurements were taken at ten locations within the barn, at two heights (0.2 m and 1.5 m
above floor level). Additional meteorological data were obtained Wwarw.kazhydromet.kz

Results During the observation period, the outside air temperature rangedi§omA G t o
15 AC, with the |idwe AAtC wal wen edrodp ptihneg dtaoyes. Thes
typical winter conditions for the region.

The study was conducted from February 5 to 8, 2024. At the time of measurements, the external
environment at the farm exhibited the following conditions: air temperature ranged fomA C t o
14 AC; r ety wdsi5168%; 6@ concentration was 45@60 ppm; NH concentration was
0.62 mg/ mj; wind direction fluctuated from nort
1i2 m/s.

Figure 2presents the results of microclimate parameters from Febru8r2624. Analysis of
the experimental data revealed significant spatial differences in temperature and humidity levels across
various points within the barn.
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Figure 2 Air temperature across different areas of the dairy barn

Maintaining optimal temperate during winter is crucial for dairy cows' health, physiological
status, and productivity. According to scientific recommendations, the optimal thermal range for
lactating cows is between4 AC and +15 AC, where heat exchang
within normal physiological limits. The graph shows considerable temperature fluctuations inside the
barn. Near the walls, temperatures dropped2o. 8 A C, whil e i n dtatond cent e
+1.5 AC. Under such conditions, cows expend mor
available for milk synthesis.

Cold stress may trigger metabolic changes and reduce mammary gland productivit2®#y. 8
Additionally, cold microclimate weaken the immune system, increasing susceptibility to respiratory
diseases. A high temperature gradierits(5 A C) inside the barn indicate
uneven heat distribution, leading to microclimate instability in winter. Solutiorlad@anstalling
infrared heaters, improving insulation, and introducing floor heating systems.

In summary, the low temperatures reflected in the graph place a thermoregulatory burden on
cows, directly contributing to a decline in milk production.
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Figure31 Relative humidity in different areas of the dairy barn

Relative humidity is another critical parameter of the microclimate. It depends on air
circulation, ventilation system efficiency, and moisture released from animals and manure. The
recommended umidity for dairy cows is 6075%. However, as shown in Figure 3, relative humidity
levels inside the barn ranged from 85% to 92%, significantly exceeding the norm.

El evated humi dity negatively affects t he an
concentration of harmful gases such as ammonia and carbon dioxide. It also fosters microbial and
fungal growth, increasing the risk of respiratory infections and skin diseases. High humidity can affect
milk quality, reducing fat and protein content.

Accumulation of moisture suggests poor ventilation and delayed waste removal. Under such
stress conditions, lactation periods shorten. Studies show thai @%5humidity, milk yield may
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drop by 610%. Moreover, subcutaneous temperature may rise, further compgicatin
thermoregulation.

To address this, improvements in both natural and mechanical ventilation, frequent bedding
replacement, and the use of absorbent flooring materials are recommended.
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Figure 4i Absolute humidity in different areas of the dairy barh,rgj
Absolute humidity reflects the actual water v
thermoregulation and respiration. Optimal values in winter should range betwéen § / mj . Thi

ensures minimal energy loss and efficient body temperatunteol.

Figure 4 shows absolute humidity values rangi
centeBexceeding the wupper i mit by about 30 %. The
increasing airborne ammonia and pathogen load, thus sgydi@rrespiratory system.

Excessive absolute humidity hinders evaporation, slows heat dissipation from the skin, and can
raise body temperature byll. 5 AC, causing stress. Such8%condi ti
Moreover, damp bedding decomposesdg, raising infection risks.

Recommendations include reinforcing ventilation systems, daily manure removal, frequent
bedding change, and installing dehumidifiers. These measures can reduce absolute humidity by 15
20% and restore milk productivity.
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Figure 5- TemperaturdHumidity Index (THI) in different areas of the dairy barn

THI is a comprehensive indicator of the thermal impact of the environment on animals,
combining temperature and relative humidity effects. For cows in winter, the optimal Ag#l isa3%
55, ensuring stredsee conditions.

As shown in figure 5, the barn's THI ranged from 58 to 62, exceeding the recommended values
by 13 18%, indicating moderate thermal stress. Under such conditions, cows exhibit increased
respiration rates (280%) and elevated heart rates, disrupting internal homeostasis.
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When THI exceeds 60, milk yield may decline by 18%, while milk fat content decreases by
0.210.4% and protein by 0:0.2%. Stress can also impair fertility and shorten lactation periods.

To mitigate this:

1 Stabilize air temperature (heating systems);

1 Reduce humidity (mechanical ventilation);

1 Implement automated climate control systems.

These interventions can lower THI byili6%, enhancing cow welfare and productivity.

3500
3000
2500
2000 T——

1500

1000
500

CO; concentration (PPM)

0
1 point 2point 3point 4point Spoint 6point 7point 8point 9point 10point

e Hejght No1 Height Ne2

Figure 6i COFconcentation in different areas of the dairy barn

The acceptable G&xoncentration range is 1000600 ppm. However, the figure 6 shows levels
reaching 21002700 ppnd 40i 80% above recommended values. This results in reduced air quality
and induces hypoxia in cows.

At 2700 ppm, cows experience ai 28% increase in respiration rate and a 10% rise in energy
expenditure, impairing mammary function. Studies confirm iat2%o reduction in milk yield under
such conditions.

Recommended actions include enhancing ventilafimstalling CQr sensors with automated

control, and accelerating air circulation. These measures can lower gas concentratibf08y 80d
restore oxygen levels.
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Figure 7i NHF concentration in different areas of the dairy barn

Ammonia levels should remain betweedi 20 ppm. The study detected NEoncentrations of
30136 ppm inside the badn60i 80% higher than acceptable limits. These levels severely impact
respiratory health (figure 7).
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At 36 ppm, the incidence of pneumonia and eye irritation triples. Ammonia canbals
absorbed through the skin, leading to metabolic stress. Under these conditions, milk yield may drop by
121 18%, and conception rates may decrease by up to 15%.

To reduce NI concentrations, timely manure and urine removal, frequent bedding
replacementand installation of exhaust ventilation systems are necessary. These steps can reduce
ammonia levels by up to 50%.

Discussion This study identified the influence of microclimatic factors during the winter season
in the Semey regidn specifically temperate, relative and absolute humidity, E&nd NH
concentrations, and the Temperatbamidity Index (THIP on the physiological condition and milk
productivity of dairy cows. The findings are consistent with numerous international studies.

Increased ambient temperatures and THI values leaddoli@e in milk fat and protein content.

They emphasized that effective management strategies can mitigate these effects. The drop in
productivity is explained by the redistribution of energy within the cow's body to support
thermoregulatory processes [14482].

Elevated humidity, particularly relative humidity, reduces milk fat and protein levels. This
effect is mediated through heat stress and respiratory difficulties [15, p. 178].

Based on experiments conducted on Polish farms, found that abrupeshangmperature and
gas concentrations during winter increased cows' respiratory rates and stress levels, leading to
decreased productivity [16, p. 130].

In a study from southern Brazil, de Sousa et al. (2021) assessed the effect of microclimate on
cow kehavior under pasture systems. During winter, disrupted heat exchange reduced feed intake and
rest periods, negatively impacting productivity [17, p. 2].

Elevated NH and COrlevels cause mastitis, respiratory diseases, and metabolic stress. These
conditions lead to a 128% reduction in milk yield [18, p. 4].

Microclimate directly affects resting time and daily activity in dairy cows. These factors,
particularly in vinter, can impair milk secretion [19, p. 2].

Adverse meteorological factors during winter and spring in open pasture systems significantly
reduce cow productivity [20, p. 195].

THI is a key diagnostic indicator for predicting milk yield and quality andmaunended its use
as a climatic safety tool in livestock systems [21, p. 1445].

Overall, the data reinforce the critical importance of maintaining stable microclimatic
conditions in dairy farming. Comprehensive monitoring and the integration of moderreemgin
solutions are essential for improving both productivity and animal health.

Conclusion The results demonstrate that winter microclimatic conditions inside the barn have a
significant effect on the physiological status and milk productivity of deaws. Deviations from
optimal temperature, increases in both relative and absolute humidity, and elevated levétanfl CO
NHF negatively impact cow health by disrupting thermoregulation and impairing mammary gland
function.

When temperatures droppeditd . 8 AC and humidity | evels reac
decreased by an average of 18%. Additionally, a THI abové0 induced thermal stress, negatively
influencing overall productivity and fertility.

To effectively manage the microclimate, the use of infrared heaters, a combination of natural
and mechanical ventilation systems, timely manure and urine removal, rftdmpdeling replacement,
and the implementation of automated climate control systems are recommended.

This study highlights the strong relationship between winter microclimatic parameters and milk
yield in dairy barns, underscoring the practical importanteoptimizing indoor environmental
conditions in livestock facilities. Implementing the suggested measures can significantly improve milk
production and enhance overall animal health.
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IMPACT OF TOXOCARA CANISINFECTION ON BLOOD PARAMETERS O F RABBITS
UNDER EXPERIMENTAL CONDITIONS

ANNOTATION

This experimental study was conducted to assess the pathogenesis of toxocariasis in rabbits
under controlled infection conditions. The primary objective was to evaluate the role of rabbits as
paratenic hsts of Toxocara canisand to analyze the associated hematological and biochemical
alterations. The experiment was carried out at Zhangir Khan West Kazakhstan Agemtisuncal
University (Uralsk), involving seven rabbits: four were assigned to the exgratahgroup and orally
administeredT. caniseggs in doses of 50, 100, 200, and 500 eggs, while three rabbits formed the
control group.

Blood samples were collected on days 5, 10, 20, and 3@rfestion for hematological and
biochemical analysis. The g@lts showed that rabbits receiving higher doses exhibited signs of
eosinophilia, lethargy, reduced appetite, and respiratory symptoms. In the rabbit infected with
500 eggs, mucosal icterus (jaundice) was also observed.

Although most hematological pararaet remained within physiological ranges, persistent
eosinophilia was noted in rabbits No. 3 and 4, reaching up to 9.5% on day 30. Biochemical tests
revealed transient elevations in liver enzymes (AST, ALT), likely indicating inflammatory responses
to paraitic invasion.

In conclusion, the findings confirm that rabbits develop characteristic immune and
physiological responses T canisinfection, supporting their potential role as paratenic hosts. These
results highlight the epidemiological relevance abhits in the transmission of toxocariasis and
underscore the need for further research into zoonotic implications.

Keywords: Toxocara canis, rabbits, paratenic host, blood parameters

Introduction. Toxocarosis, primarily caused by the nematofiesocaracanis and Toxocara
cati, is a serious public health problem that is increasingly recognized in Kazakhstan. Transmission
of Toxocaraspecies occurs mainly through accidental ingestion of infective eggs in contaminated
soil, water or food, often as a reswolt poor hygiene practices [1]. In urban settings where the
population is in frequent contact with domestic animals, the epidemiology of toxocarosis is
determined by both the prevalence of stray dogs and the sanitary condition of the environment [2]. In
Kazakhstan, regions characterized by close huaramal interaction especially urban areas with a
high number of stray animaishow an increased risk of zoonotic diseases such as toxocarosis [3].

The epidemiology off oxocara canigs particularly closelylinked to socioeconomic factors:
low-income areas with poor sanitation infrastructure are more likely to show high infection rates,
which is consistent with global trends. For example, a study in the Ural region showed a significant
prevalence of Toxocarparasites among stray cats, emphasizing the endemic nature of zoonotic
infections in this region . Additionally, the increasing presence of wild carnivores such as foxes,
which serve as a reservoir of Toxocara spp. complicates the epidemiologic sitnafiamakhstan
[4]. The diverse ecological landscape of the country, combined with the overlap of rural and urban
areas, creates a favorable environment for zoonotic transmission, which requires effective
surveillance and educational programs aimed at impgohygiene literacy [5,6].

From a veterinary public health perspective, understanding the specific epidemiology of
toxocarosis in Kazakhstan is critical. Reports indicate increasing populations of dogs and cats
infected with Toxocara spp. emphasizing tieed to monitor and control parasitic infections in both
domestic and wild animals [7]. Control of such zoonotic diseases requires an integrated approach
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involving veterinary science, including adequate deworming protocols and information campaigns
aimedat reducing the risk of transmission to humans [8].

Toxocara canisinfections in rabbits are accompanied by significant hematologic changes.
Studies show that infected rabbits may have elevated levels of eosinophils, a type of white blood cell
often implicated in parasitic infections and allergic reactions. Elevated eosinophils along with mild
leukocytosis may be signs of active parasitic infestation. In addition, specific studies on rabbits have
shown that hematologic parameters can remain within the glbg&al normal range, while the
presence of specific lg@ntibodies to parasite antigens is observed [9].

Toxocara canignfection can cause gastrointestinal disorders in rabbits, including diarrhea and
abdominal discomfort. When larvae migrate throughittiestine, localized inflammation may occur,
leading to GI dysfunction. Anorexia and weight loss may also be observed, indicating a negative
effect of the parasite on the general condition and metabolism of the animal. However, direct
evidence of intestial manifestations of. canisin rabbits is limited and requires further research
[10].

Although less frequently reported in rabbits than in other animals, neurologic symptoms are
possible in severe infections or atypical larval migratibncanislarvae can penetrate the central
nervous system, causing eosinophilic meningoencephalitis or myelitis. Clinically, this may manifest
as ataxia, tremor, or seizures. These symptoms are more pronounced in other species, but serious
pathogenicity is also possible fabbits [11].

Experimental infections witifoxocara canisn rabbits have shown that parasitic infestations
can inhibit normal growth and body weight gain. In studies with young rabbits, infected individuals
showed developmental delay compared to cositiernphasizing the negative effect of the parasite on
growth parameters.

General lethargy and malaise are also frequently observed in infected rabbits. This systemic
reaction of the body is due to the immune response to the presence of larvae andntimeatofig
processes caused by them. Additionally, an increase in serum IgG levels specific to Toxocara
antigens is observed, reflecting an active immune response of the body [10, 12].

The aim of the research is to study the participation of rabbits as tempar&ost for
toxocarosis.

Materials and Methods. Seven rabbits (4 experimental and 3 control) participated in the
experiment (Figure 1).

>

= ¥

| Figure 1- Eperimentl rabbits

Eggs of Tochosaga canis were obtained from dogs infected with toxocarosis @iglirey
were cultured at 202 4 AC i n a cuvette -wicmh indesroomllightauntltlkey d e pt h
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reached the invasive stage (L2 formation). Extraction of eggs from soil was carried out in accordance

with MUK 4.2.266X1 0 A Met h o d-pa roafs istaonliotgaircya | researcho. The
was used in the examination of samples. Rabbits No 1, 2, 3, 4 were orally administered 50, 100, 200,

500 eggs of toxocaras respectively. Rabbits of the control group were kept isolated.

Figure 2- Toxocara canis

Blood samples were collected from experimental and control rabbits on 5, 10, 20, 30 days after
infection. Blood biochemical parameters were determined on Stat Fax 4500 analyzer (Awareness
Technology, USA), hematological parameters on hemgittdbanalyzer URIT2900 Vet Plus.

Results.According to the results of clinical examination of experimental and control animals,
no visible changes in the behavior of rabbits were observed. Temperature, pulse and respiration were
within physiologic normappetite- peculiar to this kind of animals.

On the 5th day of the experiment the condition of experimental and control rabbits did not
differ. On the 10th day in rabbits No 1 (50 eggsTaixocara caniswhen infected) and No 2
(100 eggs ofToxocara caniswhen infected) there were no differences in determining clinical
parameters, in rabbits No 3 (200 eggsToikocara caniswhen infected) and No 4 (500 eggs of
Toxocara canisvhen infected) a slight oppression was noted, immobility, decreased appetite, rapi
breathing, coughing, in rabbit No 4 was observed oppressed state, marked ictericity of the mucous
membranes of the eyes and coughing.

On the 20th day the condition of rabbit No 4 normalizeappetite appeared, mobility was
restored, but jaundice of moies membranes and cough remained.

On the 30th day experimental and control rabbits had an outwardly healthy appearance,
mobile, noted high feed intake, temperature and pulse did not differ in all groups, cough in rabbit No
4 was not observed.

Hematologicaparameters in experimental and control rabbits had no significant differences and
were within the physiological norm throughout the experiment (Tépldt should be noted that
rabbits No 3 and No 4 had eosinophilia, on the 5th day the number of dolsirmmounted to
6, 40N0, 50 %, -&n 865MNd&, 80t B, d-aBy 8EMNO®, 30t lo nW,a50eN 30t |
0,58 %.

In rabbits No 3 and No 4 on the 10th day of the experiment the activity of aspartate
aminotransferase (AST) was 45 and 33 U/L, re$pelgt on the 20th day 62 and 47 U/L, also we
noted that on the 30th day the activity of enzymes decreased to 24 and 23 U/L, respectively (Figure 2).
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During the experiment, changes in the activity of liver enzymes (AST, ALT, alkaline
phosphate), protejmilirubin and glucose levels were observed.

No significant deviations were observed on the 10th day. By the 20th day, an increase in the
activity of liver enzymes was observed, which may indicate the body's reaction to the infection. By the
30th day, masof the indicators normalized, indicating the adaptation of rabbits to parasitic invasion.

Table 1- Hematological parameters of rabbits in experimental toxocarosis

After infection
5th day 10th day 20th day
. . . ) Con
Indicators Experimental Control Experimental | Control Experimen ol
ro
group grouwp group group tal group
group
1 2 3 4 5 6 7
Hemoglobin (Hb), . . . . . 138
126N1J] 138N1 127N14 137N 131NE
gll 13
Erythrocytes . . . 6, 85 .| 6, 8¢
5, 91N1] 6, 98N 5, 80N1 6, 02N/
(RBC), x 1,30 1,50
Average
hemoglobin conten
] . 19, 1¢C .| 18,9 119, 4
in erythrocyte 8, 10NO 18, 30N 18, 20N
0,30 0,10 0,30
(MCH), pg
Mean erythrocyte
vt Y - 52, 7( .| 52, 3 152, 8
volume (MCV), 51,3 N1, ¢ 51, 80N 51, 40N
2,10 1,20 2,10
emd
Average
hemoglobin
o 357, 0 359, 351, 0| 358,00
concentration in 348, 001 346, 00 .
45,00 6,10 4,50 N4, ¢
erythrocyte
(MCHC), g/l
Erythrocyte
-y yt . 12,0 N .| 13,6 112, 8
anisocytosis rate 14, 80N 15, 10N 13, 50N
2,40 3,10 1,70
(RDW), %
) . 40, 2C .| 39,3 |40, 8
Hematocrit (Ht), %| 38, 10N 35, 10N 39, 10N
1,30 1,20 2,30
Platelets (PI), - - . . .| 4, 3¢
4, 65N1| 4, 87N 4, 12N0I3, 95N 4, 01 N
x105/ ¢ 0,25
White blood cells . . . 7, 48 .| 8, 9¢
8, 95N0O| 6, 83N 9, 25N0 7, 25N/
(WBC), x1(¥/el 1,50 1,70
. . - - - 3,60 . 3, 11
Eosinophils, % 6, 40NO0O|] 3, 20N 7, 85N1 8, 85N
1,70 1,30

105



EqoqdYbEqQYy xgago dEgq

Hemoglobin (Hb), g/l

1.0

Erythrocytes (RBC), x10%/pl

138} @i R ool
e e el - e e o o o i e e e -
136 6.8
= o
T 134 66
£ i Experimental
) g xperimental
5132 564 -=- Control
e 2
E 130 %ﬁ.z
* w
128} 6.0
Experimental
126 —m- Control 5.8
5d 1od 20d 5d 1o0d 20d
Day Day
MCH, pg MCV, pm?
e [ E s28f ) {___,»‘
18 52.6 e s
16 52.4 R
oz Experimental
T 14 > xperimental
g 2520 =~ Control
12 51.8
10 51.6
Experimental 51.4
-m- Control
8
5d 10d 20d 5d 1od 20d
Day Day
MCHC, g/l RDW, %
e e . Experimental
358} ClommemeT = SESsme——n 15.0 ~m- Control
—
356 14.5
354
5}
I = 14.0
2 352 2
-~
350 135 e
348+ LT el
Experimental 13.0 B i N
146 ~=m- Control - -
5d 10d 20d 5d 10d 20d
Day Day
Hematocrit (Ht), % Platelets (PI), x105/ul
4 o " Experimental
- e 4.8 -=- Control
40 TeemsmLLII P >,
— T
£ 397 = 4.6
£ r
g 38 w44
© I . .
5 -
g3 z -
T a2 . -
36t S
Experimental 40 . -
35| == Control . “a”
5d 1od 20d 5d 1od 20d
Day Day
WBC, x103/pl Eosinophils, %
2 Experimental
9.0 ) 5 s =m- Control
8.5 e L7
: E
9 - =3
@ s o6
L0 - g
- <1
L ©s
7.5 S
It 4
7.0 =T Experimental | ___ - __
. R -m- Control sl =TT T
5d 1od 20d 5d 1o0d 20d
Day Day

Figure 2- Blood parameters

In general, the experiment showed that toxocarosis has a temporary effect on blood biochemical
parameters, especially on liver function, but the rabbits' organism compensates for these changes over

time.

Discussion. Ralbits are increasingly being considered as potential parenteral hosts of
Toxocara canisthe causative agent of toxocarosis, a parasitic zoonosis of growing global concern.
Parenteral hosts such as rabbits accumulate invasive larvae, but in their boghasasites do not
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reach the adult stage, serving as a temporary reservdir t@nislarvae until they are ingested by a
definitive host, such as a dog or other carnivore [13, 14]. The presericecahisin rabbits has
important implications for the ansmission dynamics of this zoonotic infection, indicating more
complex interactions in ecosystems where domestic and wild animals coexist.

Studies have shown that after ingestionTofcaniseggs, larvae successfully penetrate the
intestinal wall of rablis and migrate through body tissues, similar to what occurs in other parenteral
hosts such as mice and monkeys [15]. Particularly revealing is an experimental study that
demonstrated active migration and excretiof okocaralarvae from the internal orgarof infected
rabbits, confirming their ability to serve as a viable reservoir for the parasite [16]. These data indicate
that rabbits not only participate in the ecological life cycleTofcanis, but also represent an
additional risk factor for humanssgecially in cases of eating undercooked or raw rabbit meat
containing incysted larvae [17].

In addition, the phenomenon of-soal | ed fAgal actogenic transmis:
T. canislarvae through milk, has been documented in rabbits. Thisdteti the possibility of the
presence of infective larvae in the milk of lactating females, which further complicates transmission
routes and increases the risk of infection in humans and other animals. Given this information, the
risk of infection increass when strict hygiene practices are not followed, especially by pet owners
and people in close contact with animals. Public health efforts should therefore be directed towards
raising awareness of these transmission routes, especially in regions whiseabhwidely bred or
consumed.

The broader epidemiologic implications of the role of rabbits as parenteral hdsixaufara
canis are to complicate the understanding of the spread of toxocarosis. The ability of larvae to
survive in the tissues of a vety of parenteral hosts, including rabbits, mammals and birds,
complicates infection control and emphasizes the need for effective surveillance systems in the
veterinary and medical sectors [18, 19].

The recognition of rabbits as parenteral hostS@mfo@ra canisunderscores the importance of
a comprehensive understanding of parasite transmission routes. As these pathways are identified, it
becomes particularly important for researchers, veterinary professionals and public health officials to
develop andimplement effective deworming measures and educational programs to reduce the
incidence of toxocarosis in vulnerable populationgspecially children and people living in
communities with high meat consumption [20]. To effectively control the spreadsokdbnotic
infection and protect public health, a multidisciplinary approach involving environmental, veterinary
and public health aspects is necessary.

Conclusion. Experimental toxocarosis in rabbits caused mild clinical and hematological
changes, primdly in animals infected with higher doses. By the 10th day, signs such as decreased
activity, appetite loss, and icterus were observed, especially in rabbit No. 4. These symptoms mostly
resolved by the 30th day.

Hematological parameters remained within gibjogical norms, except for increased
eosinophils in rabbits No. 3 and 4. Biochemical changes, including elevated liver enzyme activity,
appeared by the 20th day and returned to-neamal levels by the 30th day.

Overall, the infection had a temporaryesft, and rabbits showed adaptation and recovery over
time.
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CIRYJJURCLIY DU} VI [ RsOERY 637 3
NEWCASTLE DISEASE IN POULTRY: GLOBAL EPIZOOTIC SITUATION AND ITS

SIGNIFICANCE FOR THE REPUBLIC OF KAZAKHSTAN

b1V JdvdARC
[ OY OzOHCE OfMdz O @iz OdgAtud L 5 15 I-VdD dPHO LYY O 'H @33 dz

5 OL OYtisipidlz B dzdsCe @iaj tsjiz@ly O &Y Als | © gz) (6 ldam tols Q dzH Q éz@ |lzr d3j dz
YOlspPtcs C Ofgde z 7 ddf L ts 5 Idhw@lpr IsyO ta™ jdis cuts O WisfOvtadd dplistdzH O dzr dzr

NIl teGoj@E yd dOsi®d dgdzn @G H | o3d 5 des@Y WO iy O daPocdpjj Isj tod dzOte d W dzr Y
O dzH Odzig Il 2 § dzj lded ‘dalzl) @iz ls ' I B@RLAD terOBYIsdzOHS telsls j 2 B Oter M o
20102024 X" dzH Ot OtOdzr O dzZHO DHDOL Oy MlsOdz d3j dz h jIsj dzH §
0" dz d&3d DHiBdJjIlsj te, te j Hd3d HijtjClsj to, BOY OdzO d&zO t6
CfdL sslsdw dzr y Y ODHO2HT BODOWdOLE Il B dis dztsfigyidiey twizizts ¢ d
odkmsdzte dw dzr v 3 D dzd Wddztse jdzj Isd ¢ Odz Y DH' Misj tc Y
Oz BZ3OOD" dzZH ©® Newcastl e disease virus (NDV) YSLHT t6T
Viltb, VIId) Bttt d3dJLG" dzHj O dzOdz" d3H O X Il tc cdpQ@a] d YO dz" Y Is
MistcOljedwmr d vydr dHOIs" Y BdzH Odz" dzOIs™ dz 9 O¢ yd dzO dzO te

sOdzOY JjIsdH" . btczHT W IsOtcOdzizr |, pfm"tedmMd, N4dSd4 YBM
Y"ter &z &BHOtHO xy d° s' € j dz' ff, B"dz M SCltsttdzOtcH O L {
HiWGEJ22 d2 W yibe '  d&z2 ¢MmM"LH" 6 O2yY" dz BO2YyY OdzH " . CfduL
silteC " MsOdz sBdz" M7, z" B Jjdzls yOdzOMr ybpdzj Dr L' dztsteH O

BJ dzfj dzH * sh OY sOte" dz0 ©2 dzOdzD O dz. wytsdz” 3 dz Y OlsOte, N
gasdzlsiimls* € Ybpdzgj 1 0OIT M DOLOYMISOdz EVW'  todzj te" dgH ] Mr tels
[MroO0dz B O2 dZOdz" Misr DOLOYMSOdZHO 1! 8 COfMdz Oktelkzr dzC
YOBRISOBOMr L Jjlsk nh' d O02&BOYyITY {1 fdLtslsdwdzr y jtej Ch
Oz OtcOdzOte™ dz Y jIs' dzn ' telz, Mdesdzsedwdzr v b daj G J detsls
McdtOP2 9 jlsjteddzOtedWdz Y YOHODOMOE N12jifMm" d df 002k
Okztekzr DHDOLOYMIOdz 1N dg pdz' HJ BOW' LHT 1 {fdLBISdW dz Y

ANNOTATION

The article provides a comprehensive analysis of the current global epizootic situation regarding
Newcastle disease and the main risks it poses to the Republic of Kazakhstan. It also examines the
geographical distribution of Newcastle diseastbreaks, the vaccine strains used, the measures of
epidemiological control, and the effectiveness of veterinary prevention sysStamsstudy utilized
scientific publications, official data, articles, and reports on epizootics registered in Kazaklistan an
abroad from 2010 to 2024. To assess the epizootic situation, serological, mebedolgical,
virological, and phylogenetic methods were appliéd. a result, it was established that several
genotypes of the Newcastle disease virus (NDWamely VIIL.2, Vig, VIlb, and VIIdd are
simultaneously circulating within the territory of Kazakhstan. This genetic diversity complicates the
development of effective vaccination strategies and necessitates the continuous revision of vaccine
strains used.

The spread of # disease is most frequently recorded in private household farms and small
scale farming structures, where the level of epizootic surveillance and vaccination remains
insufficient. According to epizootic monitoring data, the southern regions of the cduhtrkistan
Region, the city of Shymkent, and Kyzylorda Redicare the most active outbreak areas.
Furthermore, the migration of wild birds increases the risk of virus introduction into the northern and
western regions of Kazakhstan. In this regard, thera pressing need to develop comprehensive
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preventive measures that take into account regional epizootic features, to conduct regular serological
and genotypic monitoring, and to strengthen the veterinary control system. Newcastle disease remains
a significant epizootic threat for Kazakhstan.

s disML e, f JL SlRdWws, G jdesilsdf, ot
Key words NDV, epizootic ELISA genotype, WOH
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19932000 N dzH Ote OteOdz" D" dzgH O YOdzr flsOfmz "M jLJjw'
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[ 4 G4 dzd3j dz, Yy " m h QtezOhr dzr Or dz HOM Iskiz s ¢ ¥ B0 C
hiClsjdzd3j 2 H" . I1mdz MOZOHO pDpDtey Oh Odz Y " MisOte OtOMmMr dzr
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bztczHT W Y BSOHI" B k' Y"MisOte f OtcORBdEMseo dqteckzMmr dzr v
(APMV-1) . I"dz oedtwkfm Paramyxoviridae Is"yr 3H@@r dz" W /
Y"MisOteH™ W § OtcOBdSEMse JqtckzMmis Oter dali €0). Isdalz" fipigdte tsHs J tf J ¢ s8] jt
Mp2¢C4ifm, 1! 8¢ OHjddz o@fitpldz@dz Y2'0f0 Isintc' dz 3" YIsr t© OdzOHT .
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Isd' dsHd ediziilsr BEAd § Odkz Ypdd Bd ¥ MdfOllsOBOM" dz C

1 8C0O0Mdz Oktezr pdZjdBHY CJ VW OLOXZODOdZ OMO YOk fIs*
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Newcastle disease virus (NDV) odtelkzmr dzO y Otefr
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ANNOTATION

The article discusses tlisues of the epizootiology condition of animals in various regions of
the Republic of Kazakhstan in connection with the incidence of viral and bacterial diseases. The study
of the epizootic situation of dangerous animal infections has become an urddetmpfar our state.
Each outbreak of animal diseases leads to serious economic damage and poses threats not only to the
development of animal husbandry, but also to the population: more than 80% of infectious diseases are
common to humans and animals. Tdmlysis and assessment of the epizootic situation on viral and
bacterial ethology of animal diseases in the regions of the republic for the period frorR(2@Rhas
been carried out. Based on the conducted biochemical studies, it has been estallishedetizous
diseases in animals there is insufficient production of cellular and humoral factors, which leads to the
formation of lowintensity immunity and the occurrence of gastrointestinal diseases of animals and
impaired biochemical parameters. Bhthe total protein content of the disease significantly increased
by an average of 24.8% compared with the control value, the ALT and AST levels increased by 4.6
1.4 times, respectively, creatinine levels significantly increased by 1.3 times. An inavetse
content of biochemical parameters in the blood of animals may be a sign of incipient liver and kidney
failure, which may be a consequence of the progression of the infectious process and serves as an
indicator of the degree of intoxication of thedy.
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Key words:bacteria, viruses, blood, farm animals, infection
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ANNOTATION

In the context of global restrictions on the use of antibiotics iftyyotarming, alternative
approaches to disease prevention and productivity enhancement are of particular importance, among
which probiotics occupy a leading place. The present study is aimed at screening and comprehensive
characterization oBacillus strans with antagonistic and enzymatic activity for their further use as
probiotic additives in poultry feed. As a result of isolation from samples of chicken manure, soil and
gastric contents of chickens, isolates of sgoreing bacteria were obtained. Piry phenotypic
selection included assessment of colony morphology and Gram staining. Antagonistic activity was
assessed against 13 pathogenic microorganisms, inclugéuferichia coli Salmonella spp.,
Staphylococcus aureuProteusspp.,Pseudomonas aeginosaand Candida albicansBased on the
results of tests using the perpendicular streak and agar diffusion method, three most active strains were
selected: A, Zh2 and Al12. Strain Al2 also showed high proteolytic and cellulolytic activity. A
Pythonscript was used to quantitatively assess the enzymatic activity, allowing for a comparison of
lysis zones and cellulose degradation levels. The safety of the strains was confirmed in vitro.
Genotypic identification revealed a high degree of similarity wBgwillus subtilis Due to the
combination of antimicrobial and enzymatic properties, straltRAs a promising candidate for the
development of a probiotic feed additive in poultry farming.

sdzs yjor j tipdsmed@@ilsd S d, Odzs O sdzd Misd yj Ms Ow OCIsdoe
OCIkdoedesmils: , flsdyd osHMmlsots, Ctttdiitcer | HtBOOCd, Odlsd

Key words:probiotics, antagonistic activity, enzymatic activity, poultry farming, feed additives,
antimicrobial poperties
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ANjJdslsdf dyd MG zs gHJ dzsd¥W ¢ Oyds ftetseo sH d dzd fts t
dsteW sdzse d d, fsHodydsmisd (edmwyow ¢COf dw, d dzts € [z dzv
BdsrddRBdud MSdr ikt EOL(ta®cj B OL O, COlsO&zOL O, ¢ dH
ldsad®Bdui MSd) ftosWddzd fsHIse jteyxHOdd M i sz’ L 58 Oc
fesmdzij HEeE N ddz OdzOdzdL sd3 9 API web.

] Jdetsadzdzzs 11s T Hjdzwdzd BjlssHtsds CTAB ) ftojHO O
SDS d ftlsj ddOL 52 K. O B dzdW S Oyds GJdz0 16S to
f 022 d3j tc O BHCABTFTGATECTGGCTCAG3 ' ) d &GACRACC BGGGTATC
TAAT-3"' ) . ¢ B dzd € s dzr sydh O0dzd (Exonucl eat 6&AP) d Sh
mMi Cojddtetseo Odzq (Bi gbhye Terminator v3. 1) dz0 OdzO
OdOdzdL dtetseo ©dzd 9 SeqgScape 2.6.0. RHjdsdWds Oy
f smdzi His9 Oldj dz'Odztisf@ls HOdzdzr = GenBank f dMftsd L 859 Odzd J «

[ Yyi 2 0 Odzs O sded lsdyj MEs2 d .Wjtedsj delsOIlsdo dats?2 0OCIs

¢ dzls O sdzd iIsd yd ME z s OCIsdo dztsfls! fteslsde ddznd ¢ Olsts
fitef jdndezdvicdtsets "Nlstecdrn® d HIWWEZLId o 5 OcdOts. 1
Y dzdzt dztsdzd Isd ygj mC ks OCIldodzsfisd dMmMmdzj Hiso CEZ Otedeg®  d3t
Mistslse j IsMiso j dzdats 0 §ifisjdidlatg st g tsizliglzis to d U -G B4 PL 5C OL | d dz

JYyj dz¢ 0 f Olstsegj.degdetsmisd in vitro
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1l d Bsdzdsdyj MS s, dzj ydilsd dzOL dzlz & ¢ d O dide ts dzddH O L dz

dzd stcOlstej HESC yds tsfftej HJ dzv dzd MilsOdzH Otclsdz” dizd 3 IstsH O3] .
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JYOLOYdBMBYX.ASGe" jj d NdLdz MY shtseditsj Ctsdzdyd Miset
jtod 2 dzroqj Hig@zd 2 d S Of jdz2 dese s ffsfj o O.
tdLkzd OIS’ d drlypeD) HQdsQce sded Misd yj ME 2 d
dodesfisd dLtsdzwistse B OyYd dzdz.
R L Ctcddese s  sd3y SO, fsyer d MHjteydBses Y J
doatsHyimMedra W jted3OrR ¢ dzdzOls dld2f CA- 2te tsBBdAZ G IS, t5 tBty tdRs
JtedOdzt dgf 7 dLtsdzvIstse. [IBtste kM jMise dzv dzifw 51
C d fsmdzjuHikzeh j2? ddlksOydd o §dlkOlsjd dsd3 BEZd
sj dz' dzr 2 -0@OBtc,d fiadydatz | tc s Qs & IS"Ssitdsydy sdfMls R L
qtocOdzd dzO tshdetseo Odedd BsteW sdzsedd ¢ sdztsdzd 2, MW st
B d tc ©dzd fy:! s dibtchtzdasdsdtedOPA dals Mo ts2 Mise O, Clststs
fidteimjoj dzO MEBN jddz § MejHr . 1 tsdz (Resafffly o & j dflastsdfyls
SH&RZOCt dzj Stslstste” j NlsOBBRE Wistedsdtetso Odzd ¢ dzOH S dj d dzd
JteOe d [qJihCts orweoddzts SCtolzf dz" J CtoORY sdztsy dIsj dz' ¢
Y dzlsteOdz' dz" disd { dzdzd f Msd H Odz! dgr B { dgH s stcOd3d ( ted iz d

{ M dis®Cdtg § MY sescBcOL B0 § § SOB Jizj w2k Oc Ots

rdzvw syjde€d sl dydodz dzr » ftesedtslsdui MSdres Mots2 M

Odzs O tsdzd Misd yd MS ¥ OCIsdo dztsmls: 9 tslsdztsh Gsdadrighiatew H O €
coli r -4, Salmonella typhi} [-2, Salnonella typhi} [-17, Salmonella typhimuriunt -18,
Staphylococcus aureus-6, Staphylococcus aureuds-17, Staphylococcus aureus-9, Citrobacter
aerogenes [ -1, Proteus vulgarisr -4, Proteus mirabilisr -6, Pseudomonas aeruginosaf -3,
Candida albican&kAA-88d Candi d ATC8B. O bda@d&ddzedyd MSdj hlsOddr BT
sls B2 dzjdphizd] SCkd dHj disdWdydtetse Odzr i Ckdz Iskztc
BdsarddBIud MEdd ~n0OtOCIsj tedMmisd ¢ Od3. ¢ dzlsOc tsdzd Misd yj Mm¢E
fitefijdndidvtcdzsc b siistadW@® ziddddizjdsts dzzdzC d 0OcOO0O. R
SlssBtcOdzdzr » dLBdzVIstse 3 ftwsweaddzd hdqesCd2 MfJjSlte O
oMmMin dMMmdzj Hso Odzdz" = § Olstsej dzse M L sdzOd3d  sSH Oo dzj dzd v
h s O B3RO .
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1 2 3 4
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ANNOTATION

This study is focused on assessing the pathways through which radionuclides enter the human
body via agricultural products. Specifically, special attention was given to the transfer process of
radionuclides from soil to plants, then to livestock, animal products, and finally to humans. In this
chain, the soil plays a key role, as its physicochenpicaperties directly influence the migration and
bioavailability of radionuclides in living organisms.

To accurately determine the level of radionuclide contamination, comprehensive research was
conducted in various regions of the Almaty region. The §ipeactivity of radionuclides in water
samples was found to be 0.1 Bg/kg (I). In soil samples, this value was 10.1 Bg/kg, in plants and animal
feedd 4.8 Bg/kg, and in dairy products approximately 0.31 Bg/kg (I). All measured values were
within the estalished sanitary and hygienic standards. This indicates that the radiation background in
the studied area is nhormal and does not pose a significant risk to human health.

Overall, the obtained results confirm that the radiation situation in the studiedofrtas
Almaty region is stable. Radiation exposure to the population through the consumption of agricultural
products remains within the established safe limits. Furthermore, the research findings can serve as a
scientific basis for environmental monitog, veterinarysanitary safety, food quality assessment, and
the development of sustainable agricultural management strategies in areas potentially affected by
radionuclide contamination in the future.

vt 2" dz MERRjds:C 20k M LH 6", OHdOYdw dz'-2 dzOMmlis
cdedj &zOdzr 2 BO2"™ 2Ok, d&BOMdZ Hpt' ¢ jtedz ¢

Keywords:Food product safety, radiation pollution, dairy, veterindrygienic control, animal
healthcare.
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THE METHOD OF REDUCING RADIOACTIVITY IN THE ORGANISM OF

LABORATORY ANIMALS THROUGH THE USE OF SORBENTS

br1vJdvdARC
DOL 'LeBOdEY H d yafpalR j Is j o O @M GMOD | §lb dagOwWr L H T
d3p fj dzj dzj tEHO HUONE] op O dalz O tc de@te HTO \ f 'O z™ Y¥H Oyiiizte,tBREz dzO@ 2
dzs L ts s dssitfitdsd f dlsvefle agpsy Oz * of M iy ko ju 6 "t dls OB ' dzOW &200 ' Isls O
N1l toG ' L0 ddef jogfftels Is j Wz jCteRO®M Ot @b L O daPtsder Ofgb L dzj dzj dzgz H ' W
L dw dpnfyj to M@y teGlkizn O®dzdzy, ks@O to f)O¥zH Bt taly a2 . A 5jilAclsls j ZH ' W
B' to'CaghL'j WD totda@i2j s Is 7 OyiBDuie GQLHjGs Is 7 PiszOdy GedpDO g df BF . L ° dzH
| § BOIs s dztsle @ czria® ez 6 j B) O thzelyj @ zE ey j Is CW d Usq tisdzts dizfstedts Oy
h jClsj tcB SlEHQ @diz’ Y Is,0eizHd& D % ' tod B P figls OY yur j wO @ 2 j dzj to' dzH j
IsOtc ZOEE BY B xEARBO D DEAC TR 15 j telsls jjLEH"d@j L | W tezied f s dz
| dzls tsoidgdds’ L s@m ffiosfcs | dalf ©P B O'@Bzk §z6 j Yy "2 el D@L 3 dzj dz
HOsdL Slsisy & Otel dzZzwdsHE QI Gdz® dzfi7j L jWAHJSdL SIS@Y is Ok @ tzw
2 EZf @R & dzOH T yodn Y Oy ©da Qg dtc d Is dyS It | dzjytodgH Ty
HiSL Oxizn § sy @Gglzr ff Is APy rridsyy 15, 303 D dBY B dzlz I€I5j Qilzjde 3§ P ) § 2 dz'
Odz' Y s.odhdzfr j elsdzg led 3 j Mstiza § tezn OB PEOH W OOy j o lsd € C
L OlsIs Ofetfidz@igzle D B E 3] dzHBjOR jydgbdsd dzlz 1€ 1§ QA d8%, 15d3d dziz I€1§ Q dz dz
i 2,0%, 3003d dziz I€ I Qidd,@85%, 603 dzlz ldnlss@OD4%.

ANNOTATION

One of the most urgent and significant issues in modern medicine and veterinary science is the
protection of humans and animals from radiation damage, as svtliealevelopment of effective and
safe methods of nootropic therapy. The main goal of scientific research conducted in this area is to
determine ways to protect living organisms from the harmful effects of ionizing radiation and to
minimize its consequemns. In the first stage of the study, an experiment was conducted under
laboratory conditions using 30 laboratory mice. Hematological analysis showed that all blood
parameters were within physiological norms, indicating no significant abnormalities irsistdyns
at the initial stage of the experiment. In the second stage, the effectiveness of removing radionuclides
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from the bodies of rats using natural sorbents based on shungite and bentonite was evaluated. During
this phase, the level of radionuclide dliation and the time of residual dose load formation in the
gastrointestinal tract and critical organs were determined at 5, 15, 30, and 60 minutes. As a result, the
group that received sorbents showed significantly lower accumulation of radiopharméceutica
substances: after 5 minutes4.48%, after 15 minutet 2.0%, after 30 minutes 1.35%, and after

60 minutes 1.04%.

vt 2 dz BPOUHEEL siIsts ¥ Odzlz Ot dzO 15, tcOHdBOCIsdols” (0740
Key words:radioisotope, animals, radioactive contamration, veterinary medicine, sorbent.
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DETERMINATION OF SPECIFICITY AND SENSITIVITY OF RT PCR TEST SYSTEM
FOR DIAGNOSTICS OF RABIES VIRUS
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ANNOTATION

Rabies remains an imgant public health problem worldwide. The rabies epidemic situation in
Kazakhstan has remained tense throughout the entire period of official registration. This pattern is
typical not only for Kazakhstan, but also for many European and Asian countries.

The development of a domestic test system for rabies virus diagnostics is an important task due
to the need for early detection of the disease. Determination of sensitivity and specificity, selection of
optimal concentrations of each component in the raactixture is an important parameter in the
development of the RT PCR real time test system. Optimization of the melting annealing temperature
of the NRabF and \Rab R pri mer pair was 55 A C, MgChe conc
2.5 mM, the probe coeatration 156250 nM, the optimal concentration of the Enzyme mix enzyme is
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developed from 0.25 units. and above, the working concentration of oligonucleotide priReis N
and NRab R is 20 pmol.

The aim of the study is to improve the efficiency ofieasdaboratory diagnostics, and therefore
a reagent kit was developed for the detection of rabies virus RNA using the reverse transcriptase
polymerase chain reaction method in real time. Such parameters of the reaction mixture as
concentrations and ratid primers, Mg2+ ions, Enzyme mix and probe were optimized

sz Yo' jo deldssiy O § " | ®dglBim®, wkzhfmlse dlsj dz¥ detsyls! d My,
Key wordsirabies virus, Real Time PCR, sensitivity and specificity
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Konugecreennnie ganunie 113 Cycling A . Green
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A RETROSPECTIVE ANALYSIS OF THE INCIDENCE OF INFECTIOUS DISEASES
IN ANIMALS REGISTERED IN FARMS IN SOME REGIONS OF THE REPUBLIC OF
KAZAKHSTAN

dpr1J{voARC

J HOdzdzs2 MIsOIs! § i to djolsitaitgififr § € 5 4/ p HztzG SOV dzOlzd L ©
ydotslsdzr » 5 teOL dzd ydz' o3s esGscdrfp’ L Az a®), - EHOeRSeisfhgint fst@ , o |
SOLOSMsOdNS 2 d rrO®RB' dZMS B2 AusHEOMBERe jtajj iy e dxf § ft
ZMmls Odzts 9 dzj dz' L sdzsedud M¢ d4 f tetsW d dzqd Btsdzj L dzj 2,
ZCOLOdzdzr » tsBdZOMEJ st toj il Bzg dedDC iifddsLztORyls(dvy j € O L & yC
ddeW § S ydtsdzde d3 B tsdzj L dgv 3.

1 rwidzj dzts, WO 3L B s2a02 18 sdzd yj Miseats kMilsOdzts o dzj dzdz -
dqda¥ j Cydsdeder » Btsdzi L dzj 2 ) d o g deisiOs O dry Is"QjdzM&E(BRR ¢ tis B BZOdz
LOLjd o ¢S dBsdddnSs?2 (46 kOGEr .r Olds i iz tsdts d 48 ) ¢ dst
syoetlkzyj dzdzj L O, ddaW § Cyddzdesets tod deSlstcOn j dIsO Stelzff d
dzsh OH j 2, BihjdMlsoa® d dzj2¢BL0O Ctokf dzgsets tosc OlsBEt
o fMistej YyOdzd fiy* syocd Biolzyj dzdzj sQ,06 @ § "Ojdeln ldeats@ dz'dr~  J did
(OdzO! totsB dzOW 1 dzlsj tetslssCj 3V, BwLOHL SIs, 1 BECOte) , dzj

ltetso j HJ dzd LfdLsltsdZztedyj MS e s dZOHL Bt O fsL o
CiBetOVNduUui Misd3 OMftejHjdjdedd BtsdzjLdzj?2 Ydowlsds =,
ftslsg dzyd Odz!' dzlz ¢ s Omdatsmls ! otsL ded € dztso § dzd W sftej HJ dz
f zZOdzd tetso Ols! diBjter FtoetsW dqdzOCIsd ¢ d.

ANNOTATION

This article presents the results of a retrospective analysis of animal morbidity for various
diseases registered in farms of the Akm®arth Kazakhstan and Zhambyl regions of the republic.
During the research, nosological profiles of diseases registered in the territory of the specified regions
of the republic were established and the epizootic situation for the studied infectiosesliaees
determined.

It was found that in 2022023, the number of established epizootic foci of infectious animal
diseases was greatest in the North Kazakhstan region (62), followed by Akmola (46) and Zhambyl
(43) regions. Foci of brucellosis, infectiousnotracheitis of cattle, rhinopneumonia of horses, rabies
and leukemia of cattle prevailed in the northern region. In the Zhambyl region, foci of brucellosis,
rabies, and isolated foci of anaerobic infections (anaerobic enterotoxemia, bradzot, emcar),
leptospirosis, and pasteurellosis were more common.

Epizootological surveillance made it possible to monitor changes in the geographical
distribution of animal diseases, monitor their development, identify the potential danger of certain
diseases and effecély plan preventive measures.

sdzs yjorj dufzg&Qqw, HdOg dzts figdg f Ge@,8,0C B otz d)t$ dzdzy uff ,© ) |
BZOMsdFdL sslssdzseduy MEd2 dsddIlststed dze

Key words: infection, diagnosis, brucellosis, necrobacteriosis, pasteurellosis, mastitis,
epizootologicamonitoring.
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5 [jflstsmy dtg 15 5,3
15 {5 135 19 14,1
Wioikh 1 J tolzyj dzdzj | 7 63,6
SOL OIS 11 ; Ledyy deshd 2 18,2
4 Jd2CBBL st 1 9,1
15 {5 135 11 8,1
1 J tolzyj dzdzj | 5 62,5
b S Bts dzd dz g 2 MEZOBIHI s 1 12,5
tsB dzOfls 3 sdBdMC OwW 1 12,5
4 [ 42¢BL st 1 12,5
15 ts 135 8 5,9
SsOC odHdts dL HOdzdz" = IsOBdzdy" 1, ® 2021 cGetsHE
Cdzd yj Mlso iz LOtejedMmistcd tctseo Odzdz” ~ LfdLtslsdyd MSdn ts
Oy sdztsy dls! o fndZJHIZ“ZhQLdS off el i o dizfips =RD[d3B B dz@®K) Is
7 ByOeste. |GdY B5YOcte o BOL 9 Odedy’ 7 6 G dROS ¢ ©E
1fdLslsdyj MSdr BYOEetss o 2021 ceHEZ (204 BYOEO) M
Yybsts ots ofmjs tBAEZOMWSE Btsdz! h 28 Hisdzed odsistize B j 1 O dzdztiz
Btolzyj dzdzj 88 ,(8%), 3 ddaW j S ydosdader 2 thdBGc®%] dls B-f R { dzfnls ¢
15,7-19,2%.
l 2022 6EBHEZ MtateOdzd dzOMm! SOCOW Nj IsjdeHj dzydw M
fsCOLOIjdzj?2 HEBsdzd oMmMisE&EY YD gdRls b 7 s8BHY, | Azdzf dzp 48, 0 %
tcjedMmlstcOydw B h JjdeMmlso-Q1L,Mds &3] yoOodzOfm: dzO® Ektetso dzj

[ Bdzv tsyOcetse ddaW j ¢ Yy sdetfipmidz] B 5gzgil Bz Bj § B 2O~ o 20
Csdzdyj Mok ofpjrn LOtjedMmMbstcdtcsoa Odedzr = © ts 1 HdLtstslsd
13, 7%, O o-52 002 3] deds H1A , 1 %.

2023 G tSH Btsdz h Iz H ts dz¥ ) sBh j2 LOBBdAz] 9 O]
it dZWd3C{ L Odzf BDcz5 BicB Y § @aczj L Ols j2d§ , 1§ ¢ dite TSPy v Ldad (
2 % qdzoizd ¢ 0 tfdLssisdui Midn tshd@cdsod b g 4 yd s dz
023 GHT YBCOL OO d2O0 tedmizdzCj 1.

0] tsqfnlzszJ 1 o dHdzts, Yylsts o ws| SCStdzdyjmlsets 1t

]
B 5dzj
18,
202
JjLdzi?2 o fjtedtsH M 2021 s 2023 CEtsH' MisOs Odzsfiy!
RVEOXARS s t5 dad Cud tindscp daf SSPO ctispdz@Misd L O EC OL Odzdz” 2
OCt, ©® rOdBB" &ZNCs2 ©B&OMISY, dOsBSEEl, dZOB d&* HC
JQI{Cf dzdz" = BBdzZjLdzi2 M 7 tyOetses o 2021 EBHE HB
stc G OdzffLo@y df off Ltfistestslsf Y MEdr B tesftedwisd?.
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1
Btsdz
25
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d dzW
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OOz L dtelz j d3r 2
dtsdedz” » dzB 5 ¢gzj LodRjj X6 sB B 6 dzts
¢ 52438 dzOM s

fMd od edzsd3 tej ¢ d tsdzjp ezt jj EHAIFO OO dzR t BYR] d ,
so® d dzj22StsL O
$8 @tcfiChts 2
dzj 2 S s5L O,
Oz Hdzsets Hftej HiflsOo dzj dad W
sedyd M d?2
toj M zedzd S o

tfdLesslsdud MSdn
GG.

fjtdsH
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d Oz 6 § o d i kiztizy @ fS oBOSiMG L dzj 2
§iwhsn M

“»

ddeV j € yd tsdedz
tcj edBdzOR s

L O cdfls
- ¢ 6 B3Edzd ezl ¢

to d dzts ff dz
sB &zOMIs d
dzi f ssmMf JtesL © d
1fdLslsdyj M6 tsc
McBtcOdzdzr = H Odzdz .
dzC
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20212023 GG. &0 bjtwdlsstedd doj Sttt 7 B d

177



EqoqdYbFEdYy xgago Eq

1 0 tod poddtHjdets, Ykt R028 [ c&. 20Dkjcdmstedttss Odzts
sYy0e 0 ddWjSCydesdeder » BBdzjLdzgj?2 Ydoewsldzr = d fIsdy. 1
LOBBdAz] 9 O di3sMisd Y dJotsilsdg] E def dgf | § dlpgf Gzdzezic 3 § eztlzj L ( 32, 2
25,8% d toddesy dzj o B3 dzdflw6 , dzBh OH JzW ( o} [MSC s Ols 56 J dzdzt
(11Yy11), ctedffO dshOHj2, dij2¢sLO0 d BJjhjdMmlsaO MmMtsh
8, 1%. 1 OB tsdzj 9 OJ d3ts M isiy d Bydcfeofifiasdldr W LiodsROtafis dff, OMis § 6§ dzdzj L
d fmdzz yow 7 .

s O¢C 9
MisOdets o dz
OBISdZJE)O
41, 3%)
3% s

q

diL,o tdBR®LIO GG . RO Ijttcdlststedd ¢ ¢ d3t
46 1 fdLtslsdyjmMédrn tsyOese dL 13 dzsL fs
Is dJ Oydotsisddz” dgd dedistdz L dzv o3q , COS d o wds{
v ste (21,7%). rwdv 11311, djflsshmfdte
dzr § 7 BBdzjLdzj?2 dai Htejorhodzd 2, 2%.

i 1 o RHAB, cwlsts o9 r200BI dfffdsticd tcts® @AASls
ydtsdedzg' = BtdzjLdzj2 dL 10 desLtsdzsedyj MS d
(37,2%), Cslsster 2 ots ofjnm dL zuj dedz
tetsfr)lsteOdz dzdw, L O OdOddL dtelzj di3r 2 thtQCftﬁ]HSJ?Q B Is dzo
dzts 3 ﬁ']lstec;uOdchﬁ']J (sls 4,6 HtS 18, 6 %) ftodtetsSH
sy JtetsL, + BCOte, Od&O! tetsB dzOW 1 dzls j teslstsC Mj oW,

toj dzdzj L O, dzj2CtL O, BBGOHLBISO d j Hddzdspdddd.MS sc
1 Od3d bOCY | tsfrllzhJ*fr]UlSCfJLdZSEﬂSdCMJEﬁJ\EJWdJBBfnlsOdZGSQO[ fts

sz ydoetslsdz n. 10 bjittdlsstedd tojMmMflkzsddsd daj ¢
H Iz

s
iz
L )
( t
4,

=8 S~ FEOE
FO O0g30osc

, dzts  ddzls§ dzid o dztsfyls ¢ drn fteswoedgjdzd™w L OoadMmd
Eikss ggodetsdjj of MsCd?2 Lbtseojd' LOBsdo0j dsflsd
otsMissydsy 7 t6j ¢ d sde@h , 5 EDdIR @ OFA 7. wc zZOMds flsO
H O dzdz’ O3, Btsdz' h j afMmjct, dds d ydtetso Odzdz" n dzj CtetsB O
sECh jlsOEMC LY 02 MCkfls O 0F s OdMS £ 4,0L 073 lf @defgAsk:
0C Bsdzd dzfC v 5B dZOMIs .

I s Yj otjdvw o ¢kkOsddMSs?, sTL' dstHddnS 52
5B &ZOMlswS L OBtdzjo0j BsMmis! ydoslkdy 32,45 CEGBE@C. | cd BL &

1 5oy 0% fdlsk OGO dzjipzdts @ fitdesdE 5 L O tsdzj o Odzd v sls ¢
dzj Mdislstew dz@ Ists, yYbts ftsedzss! j tso j yi3de tOLd.m toj e dr

#lsOB ddz' dets dzj B &zOGtstf sdzydz" d3d 5 dzj StesBOCIsj ted 5L
Ndotslkdse sHyj MSdn ¢ sl dzjsSitsan Cas 24, zBG I d diin & s © (UEEg s

RfMMdzj Htse Odaed v , ftotse j HJ dedz" | mf 5a@@ded f)ls Odsgd tc d3@z
cOMmMy sdztsy jJdgdz" = © Mjojtedzsdy tjedetsdey tJ M kedzd S d, i
fsetdzco + W Ydotlsdz n. v0O¢, 1]

d L dL gls tedeteas Gy
shf dzj C MOS o ¢ ¢ &t dd
362

tc
fMsH jtey O dafmw dO 4 t©OL dzdydze" = ¢
74 Cstetse ddzd k& 1

ftodL d&z0Cd rtodtslsT 5B dzOtelzy j dzr
sso Otedzr = W jtedzOn ftotsyj dzgls f stcOy j dedetsis d Opdiavsis das Iss L
2,5% HBs 26, 8 %. V std, MHjY O jetmMw dO ¢ dj ¢ M
ftedL dzOC d .-.'r;:,t'sd31'slsr EmMsOdeso dzj d@ E 7 cesdzse, ybt Ml

ltocso jHjdets tSBMdZj Hso Odzdy o Oc tetst totsd3 Phedigitirdzts dis HEStS C
9" Wodzj dzts 2 81 fttcfts ozOCiOu3d Rtetsdtslst ,  d4l 4 def B dztizp Is j azfsD o
Cstes® d B yStse idBO tHdsC slesgtstcr 7 BM dzs SlssBtcOdes 4 7
BOIs j ted OdzO. v OC Y j8 BESdzizcflzr & 7 Wdpj Rjteds'B OC Is j hd 5L ¢ J i £ B s
[dze j Ch dCOL OF ME RABO StY@AE dsR , t5ls 32 dzqdtfite 5B k 15 B he@istitsdzts 6 .
GOk j ted OdzO.

I ydotskdsosHYjMStsd StdfdjShmj coHOke [dBjChdSO
fetso jHjdets CdzddzdyujmMSts] GeMdZjHSs Odzdj oMmjcets B¢ sds
dzj CtetsB OCIsj tod L S| admds shdg' jn S tsdzd yjMmlsets L OBtsdzj oh dn
HS2 dese 5 fiscB s, 3 dailsj?2 d fjteoatslsjdzsC, & BT Yt
E 2 etdzse (tdmkzdes¢ 3) .

178



ISSN2305 -9397. Xgago Refbgt n2025:1(8) 3

tdmMzdeb Ste®y j dzdz’ | dzj CtesBOCIsjtedL 5d3 C &

10 tdMk&O0j Oz §oed dzd Ui MC 2 Ghdslkts sBsd dr & ydo sl

GHJ z L dzOydlsj dz' dats? yomilsd Slsd3d ud dz dzj StetsB OCIsj to
fOstsdsedyjMSisets fosyj Mno.

[dzv dBBdCtesBdtdsedyj MSitsets doddlststeddec® BOMisdlsO
tcOMmMf sdesf j dz ¢ zdzOIs oz § e 0 5B de@rfifls sdstslstc HEB2 dese s ff St
CzddzduyjmMSdn ftdL dzOC 59 ROMIIO. [MBOIeds Odzd s dzk
or d3j dzd d dzOH o' d3j dedz' 7 dzd BYW Ol duj MSdrn kL dzss ( ted ik dat

[ qhldissicdse O BB disj GO d s s d

1 GedMmMedzS i 4 5C0O0L0Od ydotslde Jj M §Ossdzscedwy d&idd o
Cstetso ' sB dzOtclzy j dz" Czddzedyui MSdd ftodL dz0Sd BOMisdls O,
Wistcds BOMIsdlsO E difmdzjHkzj i3dr 7 Yy dotlkds 7 MtsMmisOo d dzO
s Odets hdejydfry § dzdded ujmMSdj GtodL dzOSd, O Jd3j dzdzs: cdf
B Misdets?2  Isj BY j cOskzter Btsdzj 9 OV toj OCydw, slsj & d
Bisdz! hddzmlso © BBdz! dgf » SCttetse (77 cEtdzse ddzd 82, 8 %)
17, 2% €@80b@s dz 2 BOMiIsdls.

Its oetjdkY o' jJLHO o dzjBdkOEY sdzyd j Tl w2l
f Obtsdzse dyd MS sEtk MO, tcd @dzQ dzr  BOIstsL dzf = tstec Odztso
&d ¥ O ujMEdy Erdr d . f.) Bl -didR 3f oddkg oy e
NJosslsddsBdtePdzd f Olssdzts e  ynth ©d DA dEDGHEGIPERHz] ¢ dzdzOls d dzfi ¢
tsB dzOMmlis d . IfmMjets ktsBtcOdd 24 u’tr:,BBf l]’OIstsdzlqu’qur]Cts
] BOL € On tsB dz0O tc ko te{@ dP=ixftc 3 BEIAEH dgsp W stcd3” f Odztsy¢S d
ColstsER) dzd SOfMzd (Bdftditr ). 10 BYNsy st ddsd
Bl S]] oodzEftesL tOyYURSY sbtitzbdzd f O( € BB ¥ defsdz Oc Otcj o
dzj tBEOLtse 90dzd Lbtdzk ¢ j disdzdL O, dzfj t©OLYdOdzd %4
W j tod3j mEs@ded EOSIstsL k.
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lted ftwsejHjddd Bdtsftetss ', ZO obtster §j MklsSd dzOB
ModHjIsjdz Msakzjls 5 o MC B2 odtlkzdzj delsdesisd dL sdzv s O

v 0Cdd3 5B 4O L tiodf,L Zdf s Ols Od3 d mmdzj Hidsate@ dedi2ts ¢ dSug) difj Sl
s dzS ssted Odz! dzf n, BYMBEa i3 YWifiCifdscOdzigs € d B totsB ! dz0
il OdzOo dzj dets, ylsts o' H j dzj Rasigurplla fidtozidds iIzrRe ) fig dz fizis )9 G dzdz" -
Bsdz! dzf » Yy dotslsdzZdi #$BOtcp dzricdsigbetsL dz' " BicdzPdets ® s d B £ Hedsls
f Ofilsj toj dzdzj L ©.

Il M/ 5 ¢z jdzp §dEEOL ORMStsds 02 tsdzj ¢ zdz® I8 e U T 5B
dzj ScsBOSIsjtedsL B Yy dJoslsder = BM dzd wslstsBtcOdz MsmM¢ s8B!
LHBtesoas?2 d f§stcOy jdedets? IsC Odzd .

1ted ®ISEosmMSsfdujmMSsd dMmhmdjHse Oddd &EOGusS s  dL
necrophorume ' ¢ ZCHOLdZ ctcOBSIsted YyOIsj dz? dzr | BOCkjtdgdeodajfted
Lidtedzedmisr 7 dzdlsj 2 t©OL dzdia) &t isif dzd dgC . ~ R 15 YOdztsd dztf s OC Is -
ydotslsdzr » orHjdwdzd Ol tsBd | d OdzOl tesBde | S kdz skzter

t d Mk dits &z'dB zRagnecrophorum o H j dzj dzdzO W tsls B sdz'

10 tdMmkzdSj 5 4§ ¢ OL OB Nemporundgdz@rs H S [z dz'ddf st O H s ls
Hdzddzr HB MO RBJCtesdjstetso d Itsdzh ddz@ Hts tsHdsets i3d €

Il ftwetsyd Mg d fiphisddg’ Hei{oS@ededd® Hafs Wzj dizis Is & te Snecophsrum
RLEZyJdedd 4 Olstscj dzdz" = 2fg9o B8 3 fods alzda]  § B iz Ozdeifdiacdndisjtsdzls dzr d3d
H dzw dzOB Stc Ols ts tc dzd An dzQ gt asdsteldr EFgndzlOdz’ @zl r dz! skEOL O dzd fiy!
@ d tolz dzj dzls dz" d3q .

I'dlsjteddOtwd &3 MY jydodzdnlsod & difj uy Gde®  © gz tzdsil gz
BOMIsdIs O, ftoJ HdzsSY J dgs 9 9 tSH(dIs! fOtcj dzlsj tOdz dets o € O

Wissten ddzsdzsdzso SG 5 W HO: sW dztsS MOyd dz, detstol dzts S MOy
ZsdiBi ¥ dzsCMOyddz d Hte., O OS] ftjthpOtwOls d&jtest ddzi &3

vOCdd3 tBKOL 53, LiIsd ddaWj € ydsdedz J Btsdzj L dzad S telz
GJdzj sdud M¢ 52 ftoj HicOMY Sdztsy § dedetsfyls+ © L Oded i3O¥ Is  dzd H
fOssdzsedd Ydowslsdzr = o s dz2O0 fetslswyjdzdd dhBdazsedr
yd mdzj dedetsfgls ! W f s tsdz

1 Oy dztsfyls ftocso jHjdedesets tojlstesMf jCIsdo desets 0OdzOdzd
HsfisObsydlze dd¥ stedBOyds Hdv SO0LOCIkjtedfmisdSd +§dL
fitedsH otejdsjded. sttsdk bktcts, td fLotsdvjls oMt
sftcjHjdvyffdstslsdyj MS ks Mdlsk Qudzedz! b OIS cs®dBdzd L ©  d3d
Hd Oc dzeslsd uj MS d 7 dMmMmdzj Hise Odzd 2 ydotslsdz 7 f 5L o tsdzw
tfdLssbduimis?2 Mdszoydd d tsftejHjddls! Misjfjd tdf

1 OC dz¢ Yl dadigij. L dzt IsOIsj f tetso jisHeEjtsdzd@ dzOelidls s i fij 1€ Gsdfto adziz |
fsfdjHdd] 3 cEsHO C(sdkdyjMmlsets L Otjcedhnstdtstss Odzdz A
Btsdzj Ldzj 2 Btsdz hj oMmj e®B2 . zMnisOKzsgdzy dzth & ezeh ez e OEZB * dzfp €
sBZzOMIBd | Mmjojtdasds toj ¢ desteligai o PisB dr@at Q &d| d sdz@ets g s to
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St d tod dztstf dzj o dstsdzd  dztsh OH § 2, BJhijdmlsa ® d dzj2¢tsL
pflstej Y0¥ s ©YOSd Btkyj dkzdzjL O,-cr PE §f def 8 @ tc O d &z 1 f ¢
d dHdddyds § tByocd f Ofisjitdiddzdsitis@yJdnSAtets. @izd dph t@iEcLJts)s

15 HOhE & MsOsdhisdujmMSitets OkOEdJL O dOdetd h .

dj CesBOCjtedsLBd LOBjcdmstedess Odets - Os BT Mg BRAiHE B
) O3 @sOR MsO&MS 82 d ¢S &sdd kit c2 cfsd@igky B § s
dj CesBOCsjtedsLk ydoslsd @ wodwskmw sBd hddhkets
¢

¢ zdzOIs d dzm € 52 sB dzOMmisd dL 1351 shisistej dzdzts 2
dzd ud MC d 4 BEEOROC | i3OfMcOMY tetsMis tc ©dzj dzdzts My ls ! B tsdzj
dzj Hs9 Odzdz" 7 BBtOL Yyon dBsdstO dL 19 B dOtlzy j dz
phyl ococcus d E. coli, wWeodwshdjmw 1Isddztsedyy f
J M/ s 1 0C0dzOf 5 @E&zs G dip§Cdseftxizin CO© 2 sB dzOMmis d dL
fOssdzsecdy MiBeB] BPEZ] sFO0d&zBHdIsj &z Pasteurella mult

vO0Cdds sSBLOL Bd3Pdz@ dzdbo § H ff dadats B Is g S sz B BB Ouz § s §
S BsdzddzZmMS 82 d r OdkBT dzZC 52 tsB ZOMW dgOHf 58O Gedz" 8 O 5B dz@zfh
teWHE ddaW j S ydsdade 7 B tSffdigLL odig R Gyts{@ de@eagEil  wlst dzd € dzts o j ¢
tcOMmY tetsls tc Mdzjsdgds's Mlso zs M dj dr MtsnteOdzj dzad¥ d § tsH J oy Oc

1 60CIsdyuj MS OW §f tetz® i df ReAs DS wOrOFIsMY o  sdkzkzyj dzd d
o tojLizdz sOIs§ Bsded Issteddze © B Bdzj L dzj 2 Ndo tslsdz n ) d
dmf sdz L s9 Odz" i tc dz0 @A dday jdapCdd ~ toj S sd3j dzH Oy d 2 H ¢
LOBSdzj 9 Odzd?2 d Mdedy jded™w L OBBdzj 86 O dssfisd Mj d MEEABL

) zO¢ sH @lgdaipiss | fdddidz @i d ek GERY ssdg d2OkSd [ d dzd f
ZOokz¢d d orMmhjicts GBKOL B OdzdV {BRMIBRWAZY Od tc @ O IOG @) Is
ddzdetso Oydesdede’ » MfsmMsese fHsor h jddw JusHEzCIsdoe detsfylsc
dmMf sdz L s Odzd-¢ §sdzf S st YE § SHAtSHBS

i ¢

of

i ¢

ZBOl d dzC 52, ¢ ¢ Bs@d PO ENEFEd j sr Ok ¢ZNC 52 B dZOT
J

dzd

ffm

t a

na "
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1 Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the

Republic of Kazakhstan C[dzj ¢ stetsdademE tein 2023. T t(Jiydashisizy O
https://www.gov.kz/memleket/entities/stat?lang=en

2 Committee for Veterinary Control and Supervision of the Ministry of Agriculture of the
Republic of Kazakhstan C[dzj ¢ stetsdademE tein 2023. T t(Jiydashisizy O
https://www.gov.kz/memleket/entities/vetcontrol?lang=en

3 JtesLdls dzd sOLORMsOdzz { f dHJj BV TR2RENYY foflzf &3O [ ©
H 5 ) Is IHtfs@ dairynews.today/kz/news/grofitkazakhstarmepidemiyabrutselleza.html

4 ssHjCM LHBteBSe ' W dzOL [2BRMET F dzy d & s&EBEDE [ ¢ .

5 World Health Organization for Animal Healtl§ [dzj ¢ Is tc tedzdglzRed923.7 t § 4 d &3
H f§ s Iz iftt@s://www.woah.org/

6 Charypkhan D. , R¢egg S. R. One Health evalua
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7 cBjdztso QO BHICOR adg@®.0gtslig] dzB j1§ BHEL Oy Mds@c OIS dac ™ Y
o dtolzmrhds OuizH Qi deg ¢ Iz dzY dizj ¥s d & O dzmy @ i) dzH 'Odzlz- Ot O dzOte ' dz" W
MistcOls j 6 d V Gdkgodzj IsO L O namiSldsj?tc d aEDz &t Is d ydjdeshve j L 9 '
sB J MY Jeyd sEdsfc deylj LMNE i@ ffipetz@ Hsgs ¢ dzdzQ BO25.7 ¢. 27 38.

8 ¢BdlsOjo t.uv., skted3Gh jo O ¢. s. , 1 ZdzOIlsts o . 6.
o dqtckzmO dgdaV j ¢ ydtsdedetsc ts ted dztslstcOr j dIs O Ctolztf detsag s tcts
9jIsjteddzOtcdzts? dzOEZC j: HBMdyJdedw d s " g o @pdzsile
M. d&OB EBOBEKG.,i 2 025.

9 021y Odztse 1.1 ., gkzhdas 1. 5., s OdzOIstse 1 . d Ht
DL ' tedzjzH] yYBtcOOds stelsOmMr dz2@ ¥ dB@BOWr LH' dzr O /1 12
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HsMmisdy jdedw d detse’™ j o' B B eiztsod Yy ENEpR ] wgiddeds fiO M dzts s d
¢ dzdzOIls™ T2 0B .

10 Odzd ¢ . ¢ . , sJtejdo ¢. s6.ddzj fskHazclsf@lg s @2 &z M i thitf Otst
Ctctso d dL d3j dzj ded v fsCOL Olsj dzj 2 Ctetsod ftod nrtotsded y
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APPROBATION TEST OF THE INACTIVATED EMULSIFIED MONOVALENT VACCINE
AGAINST BLUETONGUE AND STUDY OF CROSSIMMUNITY IN VACCINATED
ANIMALS WITH OTHER VIRUS SEROTYPES
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ANNOTATION

The article presents the results of the commistgsting of the physicochemical and biological
properties of the experimental series of the inactivated emulsified monovalent vaccine against
bluetongue in animals at the National Reference Center for Veterinary of the Committee for
Veterinary Control andsupervision of the Ministry of Agriculture of the Republic of Kazakhstan
(CVCS MA RK). General virological and immunological research methods laid down in the
regulatory and technical documentation (RTD) of the vaccine were used to conduct the study. The
results of the commission studies showed that the vaccine is sterile with respect to foreign microflora,
a harmless and immunogenic drug for sheep. On the 21st day after the administration of the vaccine,
antibodies are detected in the animals in ELISAoihtical density of the serum of vaccinated animals
ranges from 13% to 27%. According to the results of the commission testing, the vaccine meets the
requirements laid down in the RTD of the drug. A registration certificate has been received for the
drug. It is recommended to use the vaccine on a large scale in sheep and cattle farms, in private
farmsteads for specific prevention of bluetongue. In addition, this article presents the results of
determining the presence of crassnunity in sheep infected witvarious serotypes of the bluetongue
virus available at the Institute.
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Key words:commission test, virus, bluetongue, vaccine, safety, immunogenicity, sterility, shelf
life.
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B@ YO’ Y00t MOYOd , BOM®RO' d Ed & ttjlk' dHj Odz
MO O dzf w BE®RjdzHjGcjdz dz CeEtemjIsls . Jjtelslsjlkz dzolsdyJ
MOdzH" Y ybpdgy SJdhjdeH' DH' MisjtH' YBdZHOMEHT™ W GOWTr L HT

ANNOTATION

Thisr esearch was conducted at the | aboratory of
of Zhangir Khan West Kazakhstan Agrar@achnical University. As research material, 15 fish
samples were collectdd5 each from three species (pike, carp, and zaiideom the "El Yrisi" and
"Mirlan" markets. The organoleptic and physicochemical properties of the fish were evaluated. Based
on the organoleptic results, 100% of the pike and zander samples showed normal external appearance,
gill color, smell, and muge consistency, while 40% of the carp samples exhibitedadfs, brown
gills, and softened muscle texture.

In the physicochemical analysis, the reductase test showed decolorization after 2.5 hours in pike
and zander samples, while in 60% of carp samghiéspccurred within only 40 minutes. According to
the Nessler reaction, ammonia levels were 0.8NO
samples reached up to 1. 1NO0. 01FR)m@ad detectedhid 2 ¢atpi on al
samples, and microbiological contamination was observed on the surface in 100% of carp samples and
in the deep muscle layers in 40% of them. Overall, pike and zander were identified as fresh-and high
quality products, whereas tain carp samples showed signs of spoilage. The findings highlight the
importance of using quantitative and comprehensive methods in the quality assessment of fish
products.

s' dzs MmMREjuUs, -Wdizded@ 2 CMthmjls¢C' hisjte, BOdMz 2ls0Ote
CMEglHSC ' hIsjtc, BOCKjteddtsecdwdz 2 IsOdzH Ok

Key words: protein, physicechemical indicators, fish, organoleptic indicators, bacteriological
analysis

‘o' PRI PHOB Oydidy dzHO GOWr LH'T ster dz OdOk' dz

fnJBJB‘ sdz )Y tSDOter BB @Sc) dzOY 'YWt HEZ W, dzdf dHIs
LOIsOtH™ WY ifOdzd@?2, CoOdz yd2, 306 dzd 2, Wismwtste Mmr dzH
HDtolzd3j dgH J tcH' W CEL ' Btsdz' §f IsOB'" dzOH ' . ¢ &zO2H O, B Odz" )
M v ik dezJ N ddzOY li® by yyGBEZ * df jffs ‘L HES dgm vtz fils@dg) dzH j I ff
SEdzH " tojls' dz WOCs#HDO O dzOdzH "™ tcOHT [ 1

DOL OY MisOdzH ©ODr BOdZ'' Y h OtkzOhr dzr 0Or S Odzr yIs' [s0ODO(
YORBSOBOMr L jIskH] Dicy O Odz BOW' L HT MlstcOIlsj e dw dz' y
E dgH 3t ' dz' W Y"tcOd" dzH O Bdtdztse dwdz y s"tcD" HOdz y "
Od3d dzy r h Yy dzn O@Y , OHGdzn@VL O dzO Y O3 JIsls' ftsdzdy Odz" v § O
3 YDAz 6B OBG. wtsdyr &3y dz Yy OlsOte, €C€j2B 't {§dqHJ BISdsSE
Edzg BH j tH Otc @O Od3 Il 2 Y Odzz Ote zOter dzO  y D dzj OB O2T dIsy
dgdzW j Sydwdzr' Y OcjdzlslsjtcH' ¥BL.CEL " " dgf O22dzOdzzr BI GBS dz [ 5

v ot BOdz YIsrw MO OMr dz BOODOd&OEZHOD'T dzj i LG ts e
sdg' W YSSWH' dzf OFr BBdzr f IsOB'" dzOele" W PBzHWEZ B dagj et C
Mddd3 L BOdZ YISOWGH' W Oty O I"fMmr jlis*' , Oty Ofpr dzr w ¢ ° h
Il ddizsedw dz' Y s"tD" HOdz MOk BOdk YIsOts NS00t Y tSL T
Is' Is" t6C j dzH ' 6@ ‘hlthGGJ NJdHjd ©joSydwnoOwhae | tzg C btzj 6
NddzBjLjSCIlsjteH W B ‘e BO dzizArIs T B GBIV @zlzGH T YOB' tgh Oy |
fMr tolsy"™ d&3j -~ Oded € Odzr ¥ LOYrd3HOdzIzdzOts By &z fdedzd dzlsls® € C
OQaOtzq’Izd3 YOOHO2" dzH O Is' teh " dz' €C€Jj Yy OBStaligj@sust’ Bd@)jdH3jYfils
IsE d3j dzG * Y OBOIIsOter dzh © B j dzfj dgH YSLOOdZ § yltejH'
BIl2 ' to" d3j dz dzj dzd MJ BOR'" ter d3j dz 3 tsDOte’ YOOl f Mk
Qll?Lsz'fn fjd §Osdsedwyd v ELGJtc' Milsj tdHO O me pazew' i)'
EdstZH'G'dz?fJ emdlsjn’ [9
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BOWd&zO" dzH " O" dz HDdzj dzH § 2 H ' . [
B"LHOI" &ZODOdz BOdZ' ¥V Istsdz" ¥
BODOMZOEZHT Ydqr dzH ©QlsOHr . [ "L
H' Mis® Mk Yy 02 d&OIsT {, 50 Odz B'tc BEM G' dz i
rhoyYyfjd "hIlsOf, gfrhoOylkoor d* ‘ BODOM&ZO2H" . S E t
s2 7 dz" O, frhOylkO 00" d¢zir L wdir fiyls "Y' LE makzk'™ vdRd SOO-]
EteMjIsijH' YbDdzaj Edg dgdzg' W IsSOODOBHTY YOE ' LH' ¢ dg' W

U"LHOW®ZOOM ypdzgy " MIsOZODOdz BOdz' vV JIs' dz2 EdzH ' t6lz Isj n
WH] &a'jhrde OdzDOdz 3y pdzaj CJjtls' to dze"te@tf ©@ON by rstezn @@z 'dzOy
"' dz Odz" YIsOE &BOYMOIr dzH O Isj Cfjte" dzj H' . 1 Odzr ylst W
s27 dzh © HO BODOXZOEZDO BEAZOH' . wOdyY'™ dzHOI' dZDOdz 3 Ofy
sdziz T MO Odz" v BOW' L HT CeEtemj IsCtch Is ifieOf Odzts dzr #fO dzis Pk
JdzBjL jSlyitel'r ddhIisIymls® , CELHJ O2yrdz ypdzj hrorwy’
tsdzr f, YOB' tch Oy sOter sje'"Mm XYpdagfj bjt" ey d3F YISOf xC
"ter dz" d3H" Ny bdej MU22jSHjdz yOyYMmr BO2WPHOEY Odzfj Odz ff

#4Odzy " dzH Ols™ &zDOdz B Oz YIsr w MO OMr dz BODOXZOEZHO dz
Btsdzr f IsOB"™ d&zZOH'™ : Y B80DOter MOYf OHOD" BOMd YISrw JjlIs' dz fy
ypdzfj BOMISOFY" "M " dzg dagj ' ZHOd3 BLLOXZOH'™ 0O da'jd3j dz
s dgj BOISTrf CjlsjH".

DOB' tch @PHz Y IsOteH T OdzoD Oh y r EVHjEZ OtdzO2r Is j » dzts dz
SECMjts¢j, htsttlsOdz Ismyr, kOBOdz ypdzfj BOMYO yOB' tgh
Y OdzOIs s Otsr OdzH" di3j dz Odzr dgr §f IsOMmls OUAOMS ¢ ' di'ddz YO dzQls sk
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j dz, BcOdtsdzi flsdCO
J HJ22' dz 02yrdz d°
Gdz B Odig, ¥ 8rjuclsfis@ z®
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<~ WX W wom

OD" dgOdz Isjtejw jdBjfgp " dz ¢ Y OMOdzr f, y" "2t YIsOdz B O
OB’ t6h Oy sOteH' kOLO&OEZ ' h Oy dzj Bjfmj Otdd2r ngg'h
wh ¢ ODL OzOtcH"T Odkzz CjL " dgHj IkOBOY OO HE R dzdzdg"
2BOY st dz dg' f Ohr &zOHTr . whC¢' OODLOXOt "Y' I dz v 4
jtoj €hj ZOL Otc OkZHOtr dzOH T . 5@d ¢ &6 ndz® dz' BYE dd5 © dzQ ffols Ofte@
527 &ZOH0]. [ 15
[Mro0dz B2 L jtelslsjkzi ¥Ok figr dz20wdD ¢ gdHEEDEs B B Odzr Y Is
fzdzvydwfir dzHO ddzo OL VW dz' ¥ OkztelkzdzOtHT L OBORZOEZI HJC
rylsOk, dkzOttH' VY IsOttOdkzkz Hjwej2 ' dz BOODOzOEZ BtSdZH ' .
1Jtelslsjlz 3O edOdzH Pigrclstgj iz mH BMEEBE! rpDWE' t6 - O
Odz-Is jJo& € @tdatzyY kdzdo jtemdlsdls® dz' w ¢l ilbjtddOtd
Isr dzr W L jtelsrOdzOMr dzh © N litee' L' dzH ' . 1dtelslsjkz
dzé BOLOttdzOte" dzOdz Odzf dzDOdz B OZBE WOE, Y H@u Odg ot
jct€yYy 02 " M deOls B THOdAh, " dZOBBO Odz" dzH ™ .

1 Odzr YIsOteH™ W Yy Odzf ¥ MO Odzr v CeEtefmjlsC  NIsjtet DOLOY
2008 ¢i1 0Odz vV, BOdzr' Y jdiifp tBi jCIs" dzjtc yDdzj ts5dzOteH O
L Jtolslsj dzn * . stsdz” 3§ dz Y OlsOte, -BEdevdzdy I8 PHO dz'HY] YOdsdd)
MisOdzH Otels B2 dzh © Odz" Y IsOdzH ™ .

1 0CIjtedtsmCtstf dw dzr 18O der jyteIsHs"jdzh rpyHj'Idj ‘dz2' w B JiIsC " 3 D dzgj
LOIlsry hrdgr OO Y"Or dzH' HO2T" dzHOdzH" . 1 t6j f OOl BJ €' Is

pH d&pdz dz Odz1l 8ls &ltc Olozielz’ fip' . flgh © Yy MIOY B &zOf IskztcOdz0D Odz
10 jfjd ¢ CEdzj &3 dgHjy HMddz Hjdecjdz Mk Yy d& §,
Ci2'dz2 Odzr dzoOdz W-fdzj st@OIsdsdlz Wi BtcOddalf stctsW j detsdz d dzH d € Ols
Ot OdzOfIsT ter dzH T . [ ROt &zdf) &Y Otc Gl 1 { SleQgl etz HOE) tale
MOdr Misr tor dzr f Odg’ Y lsOdzH T .

O Bd OC IsT 1 dMmdzj e tj OCIspaH dPdz YB®@EzS IS0 dp HY @2 H C
fpn L dgH' Hjdz 1 BBz Odzr 20Oz 3y bDdzj OOdz 10 kOB T 1§
BOY'™ dzOkz C jL ' dgHj Mmm2r ylsr yisr @dz#sm ' RBjdz ks"dg ylsr dzr or

tJHECISOL O " &O@BB®ORBRp IsOfgls! ZDOdz BOdzr v jls' hr dgr
HdfMisddz Hjdee jdz Mz yYy"2r dz §f Ypdaj 30 BJdezlsy O s dzH "
f)zH @O" jte' Is' dgH' M)’ yw&Mrd §, YOyMmr &ZzOf " O2@@dH' . ¢
BO2" Bjdz OB dz' ff, IsjtedssMisOlsy O BtodOdzOMIsr tor dzH T .
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