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COMPARATIVE DIAGNOSTICS OF PREG NANCY DETECTION METHODS  

IN KAZAKH WHITEHEAD CATTLE  

 

ANNOTATION  

The study was conducted in 2024 at the çLbishinè farm in Akzhaik District, West Kazakhstan 

Region, and focused on early pregnancy diagnosis in Kazakh White-headed cows. A total of 70 

pregnant cows were examined, with 12 selected for in-depth 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 hematological tests, milk analysis, and rapid 

progesterone-based 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 physiological 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 physiological shifts: 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 needs. 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 indices increased, 

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 effectively identified progesterone-related 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 examination, Ultrasound (US) Scanner, 

Biochemical, Hematological,  Cholesterol, Phosphatase. 

 

Introduction. Cattle breeding is one of the key sectors of Kazakhstan's agro-industrial complex. 

The Kazakh White-headed breed is notable for its high meat productivity and 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 widely used 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 methods for pregnancy is 

currently highly relevant [1]. 

According to the studies by V.V.Petrov and I.I.Kuznetsov, modern instrumental and laboratory 

diagnostic techniques such as ultrasonography and the analysis of blood, urine, and milk - enable 

earlier and more accurate pregnancy 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 pregnancy detection 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. 

Experiments involving ultrasonography, as well as blood and milk analysis, allowed for a comparative 

assessment of each methodôs accuracy, application timeframe, and economic efficiency. Based on the 

results, practical recommendations were developed for selecting the most 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 White-headed cows under real-world farm conditions. For the first 

time, a comparative 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 conditions. Ultrasonography 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 density, while urine 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 the 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 from 30ï35 days post-insemination [8]. However, the accuracy 

of this method depends on the veterinarianôs experience and carries the risk of damaging the embryo. 

P.V.Ivanov and A.N.Sidorov report an accuracy of 85ï90% for this technique [9]. 

Ultrasonography is considered one of the most informative and safest methods for pregnancy 

diagnosis. It allows detection from 20-25 days post-insemination 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 post-insemination [12]. According to L.I.Romanova, this method provides approximately 95% 

accuracy [13]. Research is also advancing in the detection of pregnancy-specific proteins. 

Determination of progesterone metabolites in urine is currently considered among the effective 

approaches, with accuracy 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 

particularly convenient under farm conditions. Analyzing progesterone levels in milk allows 

pregnancy diagnosis from 20ï24 days with an accuracy of up to 92% [15]. 

Hormonal assays are among the most accurate diagnostic tools. In addition to progesterone, 

tests for estrogen 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 become increasingly popular. These tests can detect 

pregnancy markers in milk or blood starting from 28-30 days post-insemination. They offer high 

accuracy while significantly reducing laboratory costs [17]. 
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Thus, pregnancy diagnosis in cows spans a broad spectrum from traditional 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 enhancing accuracy. Each method's applicability depends on the specific 

farm context. For instance, rectal palpation remains one of the most accessible and cost-effective 

approaches. It enables pregnancy detection from 30-35 days post-insemination. Its advantages include 

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.Ivanov 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 pregnancy detection. It 

enables the identification of the embryo starting from 20ï25 days post-insemination and allows for 

assessment of fetal development and viability [20]. 

Materials and Methods. The research was conducted in 2024 on cattle from LLP ñLbishin,ò 

located 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, biochemical and hematological analysis of blood and 

serum, as well as the use of rapid diagnostic tests. 

Rectal Examination for Pregnancy Detection. All diagnostic procedures were carried out in 

accordance with established standards and techniques commonly used in veterinary practice. 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 veterinarian uses this technique to assess the condition of the animalôs reproductive 

system. During the procedure, the hand is inserted into the rectum, followed by careful palpation of 

the internal reproductive organs. 

Ultrasonographic Examination for Pregnancy Diagnosis in Cows. Ultrasonography (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 pathologies, and other gynecological abnormalities at initial stages of gestation. 

Biochemical Analysis of Blood and Serum in Cows. Biochemical blood analysis provides a 

reliable and accurate assessment of the general physiological state of the cow, as well as an indication 

of the likelihood of pregnancy (Figure 1). 

 

 

Figure 1 - Automatic Biochemical Analyzer FC 200 

 

Hematological Examination of Cattle Blood. To determine the morphological parameters of 

blood in cows, a hematological examination was performed (Figure 2). 
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Figure 2 - Automatic Hematology Analyzer Micro CC18 

 

Blood Collection and Hematological Analysis. Blood samples were collected in the morning 

before feeding, strictly adhering to aseptic and antiseptic protocols, from the jugular vein. Samples of 

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 (HCT), and 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, etc.). 

Milk Analysis Using the ñLaktan 1-4ò Analyzer. Milk analysis can detect changes in 

composition that may serve as indirect indicators of pregnancy. To assess the milk composition of 

pregnant cows, the ñLaktan 1-4ò milk analyzer was used. This device enables rapid determination of 

key biochemical parameters in milk, which is particularly important for monitoring the physiological 

status of animals during pregnancy. 

The study involved 12 Kazakh White-headed cows, grouped according to gestation period 

(third, fourth, and fifth months; 4 cows in each group). 

Rapid Pregnancy Test for Cows. For rapid pregnancy diagnosis, a commercial test based on the 

detection of colloidal antibodies specific to the main pregnancy hormone, progesterone, was 

employed. This method allows for the prompt identification of characteristic hormonal changes in the 

animal's body (Figure 3). 

 

 

Figure 3 - Rapid Test for Pregnancy Diagnosis in Cows 
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Results. A rectal examination of Kazakh White-headed 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 condition of the uterus. 

During the study, a total of 70 pregnant cows were examined. For in-depth analysis, 12 animals 

at different gestational stages were selected - 4 cows each at the 3rd, 4th, and 5th months of 

pregnancy. The obtained data are presented in Table 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 fluctuation, while the 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 abdominal cavity, 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 overall condition of the cowôs reproductive 

system. 

 

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

Group 

No. 
Inventory numbers 

Gestation period 

(months) 
Characteristics of uterine changes 

1 

KZL100714194 

KZL100714192 

KZL100499313 

KZL100499307 

3 
An enlargement of one uterine horn was noted; the 

amniotic sac and caruncles were palpable. 

2 

KZL100499305 

KZL100499291 

KZL100499285 

KZL100499279 

4 

The fetal limbs and head were palpable. An 

increased amount of amniotic fluid was also 

observed. 

3 

KZL100499275 

KZL100499269 

KZL100499251 

KZL100499249 

5 

The enlarged uterus had shifted deeper into the 

abdominal cavity. Increased fetal mobility was 

noted. 

 

In the fifth month, the fetus became even more prominent, with increased size and movement 

activity. Rectal examination 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, experienced veterinarians could accurately assess 

fetal development and exclude possible pathologies. 

Thus, the study established that rectal palpation is particularly informative during mid- to late 

pregnancy. However, in early stages (up to 60 days), due to minimal detectable changes in the 

reproductive tract, its diagnostic accuracy is limited. The obtained results confirm the methodôs 

effectiveness, accessibility, and practicality for large-scale pregnancy diagnosis under farm conditions. 

Results of Ultrasonographic Examination of Cows. Ultrasonographic 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) were 

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, and 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, early developmental 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 amniotic 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 uterine cavity 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, placental 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, 

particularly 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 pregnancy 

outcomes. The integrated use of ultrasonography significantly improves diagnostic efficiency, reduces 

reproductive risks, and supports enhanced herd productivity. 

Results of Rapid Tests and Milk Analysis for Pregnancy Diagnosis. The study utilized 

commercial test systems based on colloidal antibodies specific to progesterone - the 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 percentage 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 metabolic changes occurring 

in the body of pregnant cows. 

 

Table 2 - Physicochemical parameters of milk (MÑm), (n = 12) 

Group 

Parameters 
Gestation 

period 

(months) 

Fat 

 

Dry 

residue 

Protein 

 

Density 

 

Unit of 

measurement 
% % % ʢʛ/ʤ3 

Standard values 2,8 8,2 2,8 1,027 

Group 1 4 heads 3 
1,40 

Ñ 0,27 

8,4 

Ñ 0,35 

2,9 

Ñ 0,10 

1,028 

Ñ 0,6 

Group 2 4 heads 4 
2,67 

Ñ 0,41 

8,7 

Ñ 0,57 

3,4 

Ñ 0,30 

1,031 

Ñ 0,7 

Group 3 4 heads 
5 

 

3,54 

Ñ 0,63 

9,5 

Ñ 0,69 

3,7 

Ñ 0,40 

1,034 

Ñ 0,8 

 

The results obtained using the "Laktan 1-4" analyzer 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 Pregnant Cows. The study results 

revealed a series of physiological changes in the biochemical parameters of the blood in pregnant 

Kazakh White-headed cows. 

Alanine aminotransferase (ALT) levels increased from 11 Ñ 0.8 U/L in the third month to 

15 Ñ 1.0 U/L in the fifth month, while remaining within the physiological range (6.9ï53 U/L), 

indicating stable liver function. 

Albumin concentration was highest in the third month (38.9 Ñ 3.2 g/L), but declined in 

subsequent months to 33.9 Ñ 2.9 and 34.3 Ñ 3.0 g/L, likely reflecting increased fetal protein demand. 

Glucose levels remained below the normal range (2.3ï4.1 mmol/L) throughout the study: 

1.8 Ñ 0.4 mmol/L in the third month, and 1.6 Ñ 0.4 and 1.6 Ñ 0.3 mmol/L in the fourth and fifth months, 
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respectively. This may indicate hypoglycemia and metabolic adaptation in carbohydrate metabolism 

during pregnancy. 

Although creatinine levels stayed within the reference range (56ï162 ɛmol/L), a slight decline 

was observed in the fourth month (92.8 Ñ 7.0 ɛmol/L), potentially reflecting increased renal filtration. 

Total protein concentrations exceeded the norm across all time points: 102 Ñ 8.0 g/L (third 

month), 96 Ñ 7.2 g/L (fourth month), and 101 Ñ 7.8 g/L (fifth month), likely due to enhanced protein 

synthesis and possible hemoconcentration. 

Urea levels rose progressively from 3.9 Ñ 0.8 mmol/L (third month) to 6.0 Ñ 0.9 mmol/L (fifth 

month), remaining within normal limits (2.8ï8.8 mmol/L). This suggests increased protein catabolism 

and a high-protein diet. 

Total bilirubin remained within physiological limits (0.7ï14 ɛmol/L), decreasing to  

6.1 Ñ 1.0 ɛmol/L in the fourth month and increasing again to 7.5 Ñ 1.1 ɛmol/L in the fifth, likely 

reflecting dynamic liver function adaptation. 

Alkaline phosphatase activity remained stable throughout the study at 71ï77 U/L (reference: 

18ï153 U/L), possibly due to fetal growth and active bone formation. 

Cholesterol levels remained within the reference range (1.6ï5.0 mmol/L), indicating stable lipid 

metabolism. 

Uric acid concentrations peaked in the fourth month at 124.6 Ñ 9.4 ɛmol/L, exceeding the 

normal range (Ò90 ɛmol/L), which may indicate altered purine metabolism or increased renal 

workload. By the fifth month, it had decreased to 86.9 Ñ 7.3 ɛmol/L, approaching normal values 

(Table 3). 

The hematological analysis of Kazakh White-headed pregnant cows, presented in Table 4, 

revealed notable physiological changes that reflect the body's adaptation to fetal development. 

Leukocyte levels (WBC) increased with advancing gestation: from 5.8 Ñ 0.4Ĭ10ϔ/L in the third 

month to 15.7 Ñ 0.7Ĭ10ϔ/L in the fifth month, indicating an enhancement in the cow's immune defense. 

A marked rise was also observed in lymphocyte count (LYM#) ð from 2.3 Ñ 0.2 to 13.4 Ñ 0.6Ĭ10ϔ/L, 

along with their percentage (LYM%) ð from 29.0 Ñ 1.2% to 75.6 Ñ 2.1%, reflecting activation of the 

specific immune response. 

The increase in MID# and GRA# values demonstrates heightened monocyte and granulocyte 

activity, typical of immunological adaptation during pregnancy. Relative granulocyte percentage 

(GRA%) remained within physiological norms, measuring 61.1 Ñ 1.9% in the fifth month. 

Erythrocyte count (RBC) significantly increased as pregnancy progressed: from 

4.94 Ñ 0.3Ĭ10ĭĮ/L in the third month to 15.68 Ñ 0.7Ĭ10ĭĮ/L in the fifth. This was accompanied by 

increased hemoglobin (HGB) levels ð from 74 Ñ 2.6 g/L to 92 Ñ 3.1 g/L, and hematocrit (HCT) ð 

from 25.3 Ñ 1.2% to 47.2 Ñ 1.6%, which may be associated with enhanced blood volume and oxygen 

transport capacity. 

The growth of MCV, MCH, and MCHC indices suggests normochromic erythropoiesis. In 

particular, MCHC showed a significant rise ð from 192 Ñ 5.6 to 295 Ñ 6.3 g/L, likely indicating a 

compensatory adaptation to fetal demands. 

 

Table 3 - Biochemical parameters of blood serum in pregnant cows (MÑm), n = 12 

ˉ 
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U
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Unit of 

measure

ment 

U/

L 
g/L 

mmol

/L 

mmol/

L 
g/L 

mm

ol/L 
mmol/L U/L 

mmol

/L 

mmol

/L 

Stan 

dard 

indica 

tors 

6,9

-53 

28-

39 

2,3-

4,1 

56-

162 

62-

82 

2,8-

8,8 
0,7-14 

18-

153 

1,6-

5,0 

40,0-

90,0 
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Group 

1 
4 heads 3 

11 

Ñ 

0,8 

38,9 

Ñ 

3,2 

1,8 

Ñ 

0,4 

104 

Ñ 

7.4 

102 

Ñ 

8,0 

3,9 

Ñ 

0,8 

11,8 

Ñ 

1,9 

71 

Ñ 

5,7 

2,0 

Ñ 

0,1 

75,3 

Ñ 6,0 

Group 

2 
4 heads 4 

14 

Ñ 

0,9 

33,9 

Ñ 

2,9 

1,6 

Ñ 

0,4 

92,8 

Ñ 

7,0 

96 

Ñ 

7,2 

4,0 

Ñ 

0,6 

6,1 

Ñ 

1,0 

75 

Ñ 

4,9 

2,1 

Ñ 

0,2 

124,6 

Ñ 9,4 

Group 

3 
4 heads 5 

15 

Ñ 

1,0 

34,3 

Ñ 

3,0 

1,6 

Ñ 

0,3 

95 

Ñ 

7,9 

101 

Ñ 

7,8 

6,0 

Ñ 

0,9 

7,5 

Ñ 

1,1 

77 

Ñ 

5,0 

2,0 

Ñ   

0,1 

86,9 

Ñ 7,3 

 

All parameters of the platelet component of hemostasis increased: platelet count (PLT) reached 

814 Ñ 23Ĭ10ϔ/L, mean platelet volume (MPV) increased to 6.8 Ñ 0.3 fL, and plateletcrit (PCT) to 

0.924 Ñ 0.04% by the fifth month. 

 

Table 4 - Hematological parameters of cows' blood: (M Ñ m), (n = 12). 

Parameters 

Unit of 

measure

ment 

Standard 

values 

Group 1 Group 2 Group 3 

4 heads 4 heads 4 heads 

Gestation period   3 months 4 months 5 months 

Leukocyte (WBC) 10ϔ/L 5 ï 16 5.8 Ñ 0.4 9.8 Ñ 0.6 15.7 Ñ 0.7 

Lymphocyte 10ϔ/L 1.5 ï 9 2.3 Ñ 0.2 9.4 Ñ 0.5 13.4 Ñ 0.6 

Intermediate cell 10ϔ/L 0.3 ï 1.6 0.4 Ñ 0.03 0.9Ñ0.05 1.9 Ñ 0.1 

Granulocyte 10ϔ/L 2.3 ï 9.1 2.1 Ñ 0.2 4.1 Ñ 0.3 6.3 Ñ 0.4 

Small leukocyte % 20 ï 60 29.0 Ñ 1.2 39.4 Ñ 1.5 75.6 Ñ 2.1 

Medium leukocyte % 4 ï 12 1.8 Ñ 0.1 6.8 Ñ 0.4 9.5 Ñ 0.5 

Large leukocyte % 30 ï 65 13.2 Ñ 0.8 54.6 Ñ 1.7 61.1 Ñ 1.9 

Erythrocyte (RBC) 10ϔ/L 5 ï 10 4.94 Ñ 0.3 10.88 Ñ 0.5 15.68 Ñ 0.7 

Hemoglobin g/L 90 ï 139 74 Ñ 2.6 91 Ñ 3.0 92 Ñ 3.1 

Mean corpuscular 

hemoglobin 

concentration (MCHC) 

g/L 300 ï 370 192 Ñ 5.6 197 Ñ 6.0 295 Ñ 6.3 

Mean corpuscular 

hemoglobin (MCH) 
Pg 13 ï 19 7.9 Ñ 0.3 8.4 Ñ 0.4 15 Ñ 0.4 

Mean corpuscular 

volume (MCV) 
Fl 38 ï 53 41.7 Ñ 1.0 42.5 Ñ 1.2 51.3 Ñ 1.4 

Red cell distribution 

width ï coefficient of 

variation (RDW-CV) 

% 14 ï 19 14 Ñ 0.5 15.3 Ñ 0.6 18.1 Ñ 0.7 

Red cell distribution 

width ï standard 

deviation (RDW-SD) 

Fl 35 ï 56 38 Ñ 0.8 40 Ñ 0.9 44.3 Ñ 1.0 

Hematocrit (HCT) % 28 ï 46 25.3 Ñ 1.2 46.3 Ñ 1.5 47.2 Ñ 1.6 

Platelet (PLT) 10ϔ/L 120 ï 820 733 Ñ 18 793 Ñ 20 814 Ñ 23 

Mean platelet volume 

(MPV) 
Fl 3.8 ï 7 4.2 Ñ 0.2 5.6 Ñ 0.3 6.8 Ñ 0.3 

Platelet distribution 

width (PDW) 
Fl 10 ï 18 8.8 Ñ 0.3 4.6 Ñ 0.2 4.5 Ñ 0.2 

Plateletcrit (PCT) % ï 0.5 0.502 Ñ 0.03 0.782 Ñ 0.04 0.924 Ñ 0.04 

Large platelet (P-LCR) % 13 ï 43 0.4 Ñ 0.1 15.4 Ñ 0.6 19.8 Ñ 0.7 
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These changes may reflect adjustments in the coagulation system during pregnancy. Notably, a 

decrease in PDW in the fourth and fifth months suggests a relatively homogeneous platelet population. 

Conclusion. The study demonstrated that rectal palpation remains an accessible and effective 

method for pregnancy diagnosis in Kazakh White-headed cattle. Ultrasonography provided precise 

early pregnancy detection, while laboratory diagnostics revealed internal physiological and metabolic 

adaptations typical of gestation. Increases in hemoglobin, erythrocytes, and total protein, along with 

decreased glucose levels, confirmed the metabolic shifts associated with fetal development. A 

multimodal diagnostic approach enhanced diagnostic accuracy and improved herd reproductive 

management. According to the economic analysis, each 1 tenge of diagnostic cost yielded 534.5 tenge 

of efficiency, highlighting the practical value of the study in production settings. 
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ʊתʁɯʅ 

ɿʝʨʪʪʝʫ 2024 ʞʳʣʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ɸץʞʘʡʳץ ʘʫʜʘʥʳʥʜʘסʳ çʃʙʽʰʽʥè ɾʐʉ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ ʞᴅʥʝ ץʘʟʘץʪʳש ʘץʙʘʩ ʪץײʳʤʜʳ ʩʠʳʨʣʘʨʳʥʜʘ ʙʫʘʟʜʳץʪʳ ʝʨʪʝ 

ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ɹʘʨʣʳסʳ 70 ʙʫʘʟ ʩʠʳʨ ʪʝʢʩʝʨʽʣʽʧ, ʦʣʘʨʜʳש ʽʰʽʥʝʥ ᴅʨʪװʨʣʽ ʙʫʘʟʜʳץ 

ʢʝʟʝשʜʝʨʽʥʜʝʛʽ (3, 4 ʞᴅʥʝ 5 ʘʡʣʳץ) 12 ʩʠʳʨ ʪʝʨʝשʜʝʪʽʣʛʝʥ ʟʝʨʪʪʝʫ װʰʽʥ ʽʨʽʢʪʝʣʜʽ. ɿʝʨʪʪʝʫ 

ʘʷʩʳʥʜʘ ʨʝʢʪʘʣʴʜʳ ʟʝʨʪʪʝʫ, ʫʣʴʪʨʘʜʳʙʳʩʪʳ ʟʝʨʪʪʝʫ, ץʘʥʥʳש ʙʠʦʭʠʤʠʷʣʳץ ʞᴅʥʝ 

ʛʝʤʘʪʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʳ, ʩװʪʪʽ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʧʨʦʛʝʩʪʝʨʦʥ ʛʦʨʤʦʥʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʝʜʝʣ ʪʝʩʪʪʝʨ 

 ʘʣʳʩʳ ʞᴅʥʝסʦʟץ שʪʳץʨʳײ ,ʳ ᴇʟʛʝʨʽʩʪʝʨסʳʣʳ ʞʘʪʳʨʜʘץʦʣʜʘʥʳʣʜʳ. ʈʝʢʪʘʣʴʜʳ ʟʝʨʪʪʝʫ ʘʨץ

ʘʥʘʪʦʤʠʷʣʳײץ ץʨʳʣʳʤʜʘʨʜʳש ʜʘʤʫʳ ʪʠʽʤʜʽ ʘʥʳץʪʘʣʜʳ. ʋʣʴʪʨʘʜʳʙʳʩʪʳץ ʟʝʨʪʪʝʫ ײʨʳץʪʳ 

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫסʘ, ʦʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ (ʞװʨʝʢ ʩʦסʳʩʳ, ʦʨʥʘʣʘʩʫʳ, ץʘʥʤʝʥ 

 ʽʥʜʝשʝʨʪʝ ʢʝʟʝ שʪʳץʣ ᴅʜʽʩ ʙʫʘʟʜʳײʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹװʘ ʤסʘʣʘʫסʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ) ʙʘץ

ʧʘʪʦʣʦʛʠʷʣʘʨʜʳ ʘʥʳץʪʘʫʜʘ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ ʙʦʣʜʳ.  פʘʥ ʩʘʨʳʩʫʳʥʳש ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʳ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʢᴇʨʩʝʪʪʽ: ʘʣʴʙʫʤʠʥ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽ, ʞʘʣʧʳ ʘץʫʳʟ, ɸʃʊ ʞᴅʥʝ 

ʤʦʯʝʚʠʥʘʥʳש ʜʝשʛʝʡʣʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳ ײʨʳץʪʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʤʝʪʘʙʦʣʠʢʘʣʳץ 

ʙʝʡʽʤʜʝʣʫʜʽ ʙʽʣʜʽʨʝʜʽ. ɻʣʶʢʦʟʘ ʜʝשʛʝʡʽ ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʜʝ ץʘʣʳʧʪʳʜʘʥ ʪᴇʤʝʥ ʙʦʣʜʳ, ʙײʣ 

ʵʥʝʨʛʠʷʥʳײ שʨʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʘסʳʪʪʘʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ. ɻʝʤʘʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ 

ʵʨʠʪʨʦʮʠʪʪʝʨ, ʛʝʤʦʛʣʦʙʠʥ ʞᴅʥʝ ʛʝʤʘʪʦʢʨʠʪʪʽש ʞʦסʘʨʳʣʘʫʳ ʪʽʨʢʝʣʜʽ, ʙײʣ ʙʫʘʟʜʳץ ʢʝʟʽʥʜʝʛʽ 

ʦʪʪʝʛʽʛʝ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳש ʘʨʪʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʃʝʡʢʦʮʠʪʪʝʨʜʽש ᴇʟʛʝʨʫʽ ʠʤʤʫʥʜʳץ 

ʙʝʡʽʤʜʝʣʫʜʽ, ʘʣ ʪʨʦʤʙʦʮʠʪʪʝʨ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ᴇʩʫʽ ץʘʥ ײʶ ʞװʡʝʩʽʥʽץ שʘʡʪʘ ײץʨʳʣʫʳʥ 

ʢᴇʨʩʝʪʪʽ. ʉװʪ ײץʨʘʤʳʥʳש ʤʘʡʣʳʣʳסʳ, ʘץʫʳʟʳ ʤʝʥ ʪʳסʳʟʜʳסʳ ʙʫʘʟʜʳץ ʤʝʨʟʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʘʨʪʪʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ץʦʩʳʤʰʘ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʕʢʩʧʨʝʩʩ-

ʪʝʩʪʪʝʨ ʙʫʘʟʜʳץץʘ ʪᴅʥ ʛʦʨʤʦʥʜʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪʝʟ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʂʝʰʝʥʜʽ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪᴅʩʽʣ ʙʫʘʟʜʳץʪʳ ʜᴅʣ ᴅʨʽ ʩʝʥʽʤʜʽ ʘʥʳץʪʘʫסʘ, ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫʜʳ 

ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʪʘʙʳʥʜʳ ʙʘʩץʘʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʜʽ. 

 

ʈɽɿʖʄɽ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 2024 ʛʦʜʫ ʥʘ ʬʝʨʤʝ ʊʆʆ çʃʙʠʰʠʥè ʚ ɸʢʞʘʠʢʩʢʦʤ 

ʨʘʡʦʥʝ ɿʘʧʘʜʥʦ - ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʥʥʶʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʩʪʝʣʴʥʦʩʪʠ ʫ ʢʦʨʦʚ ʢʘʟʘʭʩʢʦʡ ʙʝʣʦʛʦʣʦʚʦʡ ʧʦʨʦʜʳ. ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 70 

ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 12 ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ (3-ʡ, 4 - ʡ ʠ 5-ʡ ʤʝʩʷʮ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʨʝʢʪʘʣʴʥʫʶ ʧʘʣʴʧʘʮʠʶ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ ʠ 

ʵʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ. ʈʝʢʪʘʣʴʥʘʷ ʧʘʣʴʧʘʮʠʷ ʧʦʢʘʟʘʣʘ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʚʳʷʚʣʝʥʠʠ ʛʝʩʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʥʘʪʦʤʠʠ ʤʘʪʢʠ, ʧʦʜʚʠʞʥʦʩʪʠ ʧʣʦʜʘ ʠ 

ʨʘʟʚʠʪʠʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʧʣʦʜ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʢʣʶʯʘʷ ʩʝʨʜʮʝʙʠʝʥʠʝ, ʧʦʣʦʞʝʥʠʝ ʠ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ. ʕʪʦʪ ʤʝʪʦʜ ʦʢʘʟʘʣʩʷ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʠ 

ʦʮʝʥʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʣʦʜʘ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʳʷʚʠʣ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ: ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʣʴʙʫʤʠʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ɸʃʊ ʠ ʤʦʯʝʚʠʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ. ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʦʩʪʘʚʘʣʩʷ ʥʠʞʝ ʥʦʨʤʳ ʥʘ ʚʩʝʭ ʩʨʦʢʘʭ 

ʩʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʣʦʜʘ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʨʦʩʪ ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪʘ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʠʩʣʦʨʦʜʝ. ʀʟʤʝʥʝʥʠʷ ʣʝʡʢʦʮʠʪʘ ʫʢʘʟʳʚʘʁ ʪ ʥʘ 

ʠʤʤʫʥʥʫʶ ʘʜʘʧʪʘʮʠʶ, ʘ ʨʦʩʪ ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʞʘʝʪ ʧʝʨʝʩʪʨʦʡʢʫ ʛʝʤʦʩʪʘʟʘ. 

ɸʥʘʣʠʟ ʤʦʣʦʢʘ ʧʦʢʘʟʘʣ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ, ʙʝʣʢʘ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ. ʕʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʵʬʬʝʢʪʠʚʥʦ ʚʳʷʚʣʷʣʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʝʩʧʝʯʠʣʘ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ, ʫʣʫʯʰʠʚ ʚʝʪʝʨʠʥʘʨʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʘʜʘ. 
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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 gariepinus) raised under aquaculture conditions in southern 

Kazakhstan. Symbiotics - combinations of probiotics and prebioticsðhave 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 experiment, catfish were divided 

into control and experimental groups, with the latter receiving a complex symbiotic supplement 

containing lactic acid bacteria and enzymatic components. Over a 28-day feeding period, parameters 

such as growth rate, organoleptic characteristics, 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 indicators confirmed 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 sanitary examination methods proved essential in confirming these effects. The findings 

support the integration of microbiome-based dietary strategies as a sustainable approach in fish 

farming systems and underscore the importance of sanitary control in protecting public health. 

 

Key words: African catfish, symbiotics, microbiome, aquaculture, veterinary-sanitary 

examination. 

 

Introduction. Fish originated approximately 600 million years ago and today represent nearly 

50% of all extant vertebrate species [1]. With over 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 oceanic biomass, with 

approximately 3.6 Ĭ 10įϊ microbial cells forming dynamic interactions across aquatic ecosystems [2]. 
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Among aquatic vertebrates, fish exhibit unique and complex symbioses with microbial 

communities, particularly those colonizing their skin, gills, and gastrointestinal tract [3, 4]. These 

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 diet [7, 8]. 

The intestinal microbiome of fish is especially important due to its influence on digestion, 

energy uptake, and health status. Symbiotic microorganisms ð including probiotics (live beneficial 

bacteria) and prebiotics (non-digestible food ingredients that stimulate microbial growth) ð form the 

basis of symbiotics, which have gained considerable attention as dietary supplements in aquaculture 

[9, 10]. Symbiotics improve feed efficiency, stimulate the immune system, and inhibit opportunistic 

pathogens [11, 12]. 

Advances in molecular technologies, such as next-generation sequencing (NGS) and 

quantitative PCR, have revolutionized our understanding of fish-associated microbial communities. 

These techniques enable accurate profiling of microbiota composition and functional capacity, 

supporting the development of microbiome-based solutions to enhance aquaculture productivity and 

disease resistance [13]. In this context, symbiotics represent a sustainable and ecologically safe 

alternative to antibiotics, which 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 protection. This study investigates 

the effect of a complex symbiotic supplement on the growth, sensory attributes, and sanitary condition 

of African catfish (Clarias gariepinus) reared in an aquaculture facility in southern Kazakhstan. The 

research integrates classical and modern veterinary-sanitary assessment methods ð including 

organoleptic, physicochemical, and biochemical analyses ð to evaluate the quality and freshness of 

symbiotic-fed fish meat. 

The growing global demand for high-quality, sustainable protein sources 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 the worldôs fish supply for human consumption. In 

Kazakhstan, aquaculture is emerging as a strategic sector, especially in regions with favorable climate 

and water resources. Among cultivated species, African catfish (Clarias gariepinus) 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 infections, but 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 symbiotics ð a combination of probiotics 

and prebiotics ð that support 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 stress and infections. For example, 

Lactobacillus and Bifidobacterium strains 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 beneficial 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 of fish meat [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 symbiotic ð consisting of 

Lactobacillus acidophilus, Bifidobacterium bifidum, inulin, and digestive enzymes ð on the 

veterinary-sanitary quality of African catfish. We analyzed changes in organoleptic characteristics, 

physicochemical freshness indicators, and microbial contamination both immediately after slaughter 

and after 24 hours of refrigeration. The results contribute to the growing body of evidence supporting 

the use of microbiome-targeted strategies to improve food safety and sustainability in aquaculture. 
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Materials and Methods of 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 veterinary-sanitary examination" of the department of "Veterinary-

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 feed supplemented with a 

complex symbiotic additive. The symbiotic included a combination of probiotics (such as 

Lactobacillus acidophilus and Bifidobacterium bifidum), a prebiotic (inulin), and enzyme components 

(amylase, protease, cellulase). The additive was mixed with 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 temperature of 26ï28ÁC. 

After the feeding period, several fish from each group were selected for veterinary-sanitary 

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 standards related to food hygiene. 

The organoleptic evaluation was carried out immediately after slaughter and after 24 hours of 

cold storage at 4ÁC. We observed the general appearance of the fish, including the clarity of the eyes, 

the color and condition of the 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, such as sour 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; values between 6.2 and 

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 product freshness. The Nesslerôs reagent test was used to determine the presence of 

ammoniacal nitrogen ð 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 indicated 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 coli (as an indicator of fecal contamination), and dangerous pathogens such as Salmonella 

spp. and Listeria monocytogenes. The incubation was done at 37ÁC for 24 to 48 hours, and the results 

were interpreted according to microbiological safety standards [20]. 

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 and safety during short-

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 

staining 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 slides were then stained with crystal violet for one minute, 

which penetrates and stains all bacterial cells. After rinsing with distilled water, Gramôs iodine 

solution was applied for one minute to form a crystal violet-iodine complex, enhancing the stain 

retention in Gram-positive bacteria. 

Next, a decolorization step was performed using alcohol or acetone-alcohol for 10ï15 seconds, 

which removes the stain from Gram-negative bacteria due to their thinner peptidoglycan layer. To 

visualize the now colorless Gram-negative bacteria, safranin was used as a counterstain for  

30 seconds, staining them pink. Slides were then rinsed, air-dried, and examined under an oil 

immersion lens (100Ĭ magnification) [Figure 1]. 

In the analysis, Gram-positive bacteria appeared violet, while Gram-negative bacteria appeared 

pink. In the experimental fish group, only occasional Gram-positive cocci were observed, indicating 

low microbial presence. In contrast, the control group displayed numerous Gram-negative rods, a 

typical marker of fecal 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 aquaculture 

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. The evaluation was carried 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. 

 

Table 1 ï Organoleptic Evaluation of African Catfish Supplemented with Feed Additive (n = 15) 

Indicators Control Group Experimental Group 

External 

appearance 
Clean, slightly mucous Clean, mucous 

Skin condition 

Clean surface, thin mucous layer, shiny 

membrane. No signs of injuries, 

parasites, or diseases. 

Smooth, shiny, mucous. No 

mechanical injuries or signs of 

disease. 

Odor Natural Mucus is clear, without foreign odor 

Eyes Transparent, convex, intact 
Convex, clear eyes, transparent 

membrane 

Mouth Closed Closed 

Gills Opercula moving, signs of vitality 

Bright red to dark red. Mucus 

stretched and clear, gill covers 

closed 

Internal organs 
Belly convex, internal organs are 

distinguishable 

Belly not swollen, internal organs 

well distinguishable 

Muscles 
Firm, elastic, meat does not separate 

easily from the bone 

Firm, fish body rigid, meat separates 

easily from the bone 

Specific gravity 

in water 
Sinks Sinks 

 

These results show that both control and experimental fish met acceptable organoleptic quality, 

with the experimental group displaying slightly better muscle firmness and organ visibility. 

From the compiled results in Tables 1ï3, 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 findings support 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 pH measurement, peroxidase activity, 

ammonia detection using Nesslerôs reagent, hydrogen sulfide presence via lead acetate paper, and 

broth transparency (to assess the primary protein breakdown). The reductase test was used to 

determine microbial enzymatic activity by 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 higher in the experimental group, reflecting a better 

preservation of protein structures. Moisture content and water-holding capacity (WHC) were 

determined gravimetrically, with WHC significantly higher in symbiotic-treated fish (indicating 

improved juiciness and resistance to spoilage). 

The determination of ammonia concentration was based on a standard titration with Nesslerôs 

reagent. Increased levels of ammonia (above 5 mg%) were taken as indicators of advancing spoilage. 

In our study, the control group showed elevated levels (6.2 mg%), whereas the experimental group 

remained below the critical threshold (3.5 mg%). 

Peroxidase activity 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 early oxidative degradation 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 vs. 25 minutes in the control) suggests lower microbial activity. 

 

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

Test Control Group Experimental Group 

pH 7.1 6.7 

Peroxidase Reaction Negative Weakly positive 

Ammonia (Nesslerôs reagent) (mg%) 6.2 3.5 

Broth clarity (protein breakdown) Turbid, smelly Clear, odorless 

Lead acetate paper (HϜS detection) Grey-black Light grey 

Reductase Test (methylene blue) 25 minutes 50 minutes 

Amino Acid Score Moderate High 

Water-holding capacity (WHC, %) 68.4 76.2 

Moisture Content (%) 75.3 77.1 

 

These physicochemical findings confirm that symbiotic supplementation 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 presence of pathogenic 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 using meat-peptone agar, 

incubated at 37 ÁC for 48 hours. Detection of E. coli was carried out by plating on Endo agar, where 

typical colonies with metallic sheen were noted (Figure 1). For Staphylococcus aureus, yolk-salt agar 

was used. Detection of Salmonella spp. involved enrichment in selenite broth followed by plating on 

bismuth sulfite agar. Listeria monocytogenes was 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 assessment, smears were prepared from muscle tissue homogenates and stained 

by Gram method (Figure 2). 

 

Table 3 ï Microbiological Indicators 

Microorganism Control Group Experimental Group 

Total viable count (CFU/g) 3.5 Ĭ 10ϐ 1.1 Ĭ 10ϐ 

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 Gram-neg. rods Gram-pos. cocci 

 

Parasitological cleanliness. For detection of helminth 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 Tables 1-3, it is evident that fish receiving symbiotic 

supplementation maintain superior 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 demonstrates that dietary symbiotic supplementation in African 

catfish (Clarias gariepinus) positively influences the sensory, physicochemical, and microbiological 

characteristics of fish meat. 

Organoleptic improvements, including firmer muscle texture, clearer organ visibility, 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 microbiota and enhancing immune responses [22, 23]. 

Physicochemical indicators such as reduced pH, lower ammonia levels, clearer broth, and 

increased water-holding capacity (WHC) in the symbiotic-treated group are indicative of delayed 

spoilage and enhanced protein stability. 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 weak peroxidase 

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 (TVC) and absence of Escherichia coli, compared to the control group, which exhibited 

Gram-negative rods associated with fecal contamination. These results are consistent with previous 
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reports showing that prebiotic and probiotic compounds can reduce the colonization of pathogenic 

bacteria in fish tissues. Furthermore, the absence of Salmonella spp., Listeria monocytogenes, and 

Staphylococcus aureus confirms that all fish were raised under hygienic conditions, while the 

improved microbiological profile in the symbiotic 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 aquaculture systems 

[27]. 

Conclusion. This study demonstrated the positive impact of symbiotic supplementation on the 

veterinary-sanitary quality of African catfish (Clarias gariepinus). Through a comprehensive 

assessment involving organoleptic, physicochemical, microbiological, 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 more transparent 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 

peroxidase tests 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 staining revealed 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 the sanitary 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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ʊתʁɯʅ 
ɹײʣ ʟʝʨʪʪʝʫ ʩʠʤʙʠʦʪʠʢʘʣʳץ ʘʟʳץʪʳץ ץʦʩʧʘʣʘʨʜʳפ שʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʰʳסʳʩʳʥʜʘ 

ʘʢʚʘʢʫʣʴʪʫʨʘ ʞʘסʜʘʡʳʥʜʘ ᴇʩʽʨʽʣʛʝʥ ʘʬʨʠʢʘʣʳץ ʢʣʘʨʠʡ ʞʘʡʥʳʥʳש (Clarias gariepinus) 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘסʘʣʘʫסʘ ʘʨʥʘʣסʘʥ. ʉʠʤʙʠʦʪʠʢʪʝʨ ï 

ʧʨʦʙʠʦʪʠʢʪʝʨ ʤʝʥ ʧʨʝʙʠʦʪʠʢʪʝʨʜʽװ שʡʣʝʩʽʤʽ ï ץʘʟʽʨʛʽ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 

ʘʥʪʠʙʠʦʪʠʢʪʝʨʛʝ ʙʘʣʘʤʘ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʽʰʝʢ ʤʠʢʨʦʬʣʦʨʘʩʳʥ ʨʝʪʪʝʫ, ʘʟʳץʪʳש ʩʽשʫʽʥ 

ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʠʤʤʫʥʜʳץ ʟʘʪʪʘʨʜʳש ʢװʰʝʡʪʫ ץʘʙʽʣʝʪʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʕʢʩʧʝʨʠʤʝʥʪ 

ʙʘʨʳʩʳʥʜʘ ʙʘʣʳץʪʘʨ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨסʘ ʙᴇʣʽʥʜʽ; ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧץʘ 

ʩװʪץʳʰץʳʣʜʳ ʙʘʢʪʝʨʠʷʣʘʨ ʤʝʥ ʬʝʨʤʝʥʪʪʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ ʢʝʰʝʥʜʽ ʩʠʤʙʠʦʪʠʢʘʣʳץ 

 ץʘʩʠʝʪʪʝʨʽ, ʬʠʟʠʢʘʣʳץ ʳʥʳ, ʩʝʟʽʤʜʽʢץʘʨץ ʽʥʜʝ ᴇʩʫשʪʘʥʜʳʨʫ ʢʝʟʝץʦʩʧʘ ʙʝʨʽʣʜʽ. 28 ʪᴅʫʣʽʢʪʽʢ ʘʟʳץ

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ (pH, ʧʝʨʦʢʩʠʜʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽ) ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ʙʘʣʘʫʩʘʣʳץ 

ʥᴅʪʠʞʝʣʝʨʽ (ʘʤʠʥʜʽ-ʘʤʤʠʘʢʪʳ ʘʟʦʪ ʤᴇʣʰʝʨʽ) ʙʘסʘʣʘʥʜʳ. ʅᴅʪʠʞʝʣʝʨ ʘʟʳץʪʳ ʢʦʥʚʝʨʩʠʷʣʘʫ 

ʢʦʵʬʬʠʮʠʝʥʪʽ ʤʝʥ ʩʘʣʤʘסʳʥʳש ʝʜᴅʫʽʨ ʞʦסʘʨʳʣʘסʘʥʳʥ, ʙײʣʰʳץʝʪ ʪʽʥʜʝʨʽʥʽײץ שʨʳʣʳʤʳ ʤʝʥ 

ʩʳʨʪץʳ ʢᴇʨʽʥʽʩʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʽ ᴇʟʛʝʨʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, pH ʜʝשʛʝʡʽ ʤʝʥ 

ʧʝʨʦʢʩʠʜʘʟʘ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʦש ʤᴅʥʜʝʨʽ ᴇʥʽʤʥʽש ʙʘʣʘʫʩʘʣʳסʳʥ ʘʡץʳʥʜʘʜʳ. ʉʝʟʽʤʜʽʢ ʪʘʣʜʘʫ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘסʳ ʙʘʣʳץʪʘʨ ʪʽʥʜʝʨʽʥʽש ʞʦסʘʨʳ ʩʘʧʘʣʳʣʳסʳ ʤʝʥ ʙװʪʽʥʜʽʛʽʥ ʘʥʳץʪʘʜʳ. ɹװʣʽʥʫ 

ʙʝʣʛʽʣʝʨʽʥʽש ʙʦʣʤʘʫʳ ʙʘʣʳץ ʝʪʽ ᴇʥʽʤʽʥʽש ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʨʘʩʪʘʜʳ. ʆʩʳʣʘʡʰʘ, 

ʩʠʤʙʠʦʪʠʢʪʝʨʜʽ ʘʢʚʘʢʫʣʴʪʫʨʘʜʘ ץʦʣʜʘʥʫ ᴇʥʜʽʨʽʩʪʽʢ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʤʝʥ ץʘʪʘʨ, ᴇʥʽʤʥʽש 

ʩʘʥʠʪʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʩʝʥʩʦʨʣʳץ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʳץʧʘʣ ʝʪʢʝʥʜʽʛʽ ʙʝʣʛʝʣʝ ʙʦʣʜʳ. 

ɺʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽ ʙײʣ ᴅʩʝʨʣʝʨʜʽ ʨʘʩʪʘʫʜʘ ʤʘשʳʟʜʳ ץʳʟʤʝʪ 

ʘʪץʘʨʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʤʠʢʨʦʙʠʦʤסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʘʟʳץʪʘʥʜʳʨʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʪײʨʘץʪʳ 

ʪᴅʩʽʣ ʨʝʪʽʥʜʝ ʝʥʛʽʟʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʽʧ, ʪʘסʘʤ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʩʘʥʠʪʘʨʣʳץ 

ʙʘץʳʣʘʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʘʡץʳʥʜʘʡʜʳ. 

 

ʈɽɿʖʄɽ 
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʝ ʢʘʯʝʩʪʚʦ ʘʬʨʠʢʘʥʩʢʦʛʦ ʢʣʘʨʠʝʚʦʛʦ ʩʦʤʘ (Clarias 

gariepinus), ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ. ʉʠʤʙʠʦʪʠʢʠ ð 

ʩʦʯʝʪʘʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʠ ʧʨʝʙʠʦʪʠʢʦʚ ð ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʠʨʦʚʘʪʴ 

ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʬʣʦʨʫ, ʫʣʫʯʰʘʪʴ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʩʠʣʠʚʘʪʴ ʠʤʤʫʥʥʳʡ 

ʦʪʚʝʪ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʦʤʦʚ ʨʘʟʜʝʣʠʣʠ ʥʘ ʢʦʥʪʨʦʣʴʥʫʶ ʠ ʦʧʳʪʥʫʶ ʛʨʫʧʧʳ; ʨʳʙʳ ʠʟ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʤʙʠʦʪʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ, ʩʦʜʝʨʞʘʱʫʶ ʤʦʣʦʯʥʦʢʠʩʣʳʝ 

ʙʘʢʪʝʨʠʠ ʠ ʬʝʨʤʝʥʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʪʝʯʝʥʠʝ 28-ʜʥʝʚʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʪʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ (pH, ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ) ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʝʞʝʩʪʠ (ʩʦʜʝʨʞʘʥʠʝ 

ʘʤʠʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʨʦʩʪʘ (ʢʦʥʝʯʥʘʷ ʤʘʩʩʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ), ʫʣʫʯʰʝʥʠʝ ʪʝʢʩʪʫʨʳ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ pH ʠ ʧʝʨʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʚʝʞʝʩʪʠ ʧʨʦʜʫʢʪʘ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʷʚʠʣ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʪʢʘʥʝʡ ʫ ʨʳʙ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʧʦʨʯʠ ʧʦʜʪʚʝʨʜʠʣʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʳʙʥʦʛʦ ʤʷʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʤʙʠʦʪʠʢʦʚ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʝʥʩʦʨʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ. ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʦʢʘʟʘʣʠʩʴ ʚʘʞʥʳʤʠ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʤʠʢʨʦʙʠʦʤʥʳʭ ʢʦʨʤʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʢʘʢ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʳʙʦʚʦʜʩʪʚʝ ʠ ʧʦʜʯʸʨʢʠʚʘʶʪ 

ʟʥʘʯʠʤʦʩʪʴ ʩʘʥʠʪʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 
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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, can 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 high sensitivity and reliability in 

identifying trace amounts of banned substances in complex biological matrices.  

Materials and Methods. Meat samples were collected from various sources and analyzed for the 

presence of clenbuterol, ractopamine, trenbolone, and other anabolic 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 accuracy and 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 or that appropriate 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 underscore the necessity for stringent regulatory controls, routine screening, and 

adherence to safety standards to protect consumer health. Additionally, it is imperative to enhance 

https://orcid.org/%200000-0003-1304-0354
https://orcid.org/%200000-0003-1304-0354
mailto:berdikulov.ma@mail.ru
https://orcid.org/0000-0002-1217-7431
mailto:omarovaac@mail.ru
https://orcid.org/0009-0002-1970-8466
mailto:asya.astana@mail.ru
https://orcid.org/0000-0002-8043-5316
https://orcid.org/0000-0002-8043-5316
mailto:omirzakov_olzhas@mail.ru
https://orcid.org/0000-0001-9448-6109
https://orcid.org/0000-0001-9448-6109
mailto:botagoz_aitkozhina@mail.ru
https://orcid.org/0000-0002-6394-8072
mailto:dinara.kausar.berik@mail.ru
https://orcid.org/0000-0001-6642-5616
https://orcid.org/0000-0001-6642-5616
mailto:begenova_73@mail.ru


ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 3-1 (80 )__                                      _ 

23 

 

awareness and compliance within the livestock industry to minimize the risks associated with the use 

of unauthorized growth stimulants. 

 

Key words: clenbuterol, porcine meat, chicken meat, standard, contamination. 

 

Introduction . The development of agriculture, in particular livestock farming, plays an 

important role in providing the population with food security and high-quality 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 the world. 

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 and beta-adrenomimetics, 

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 products, as well 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 serious concern for 

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 residual substances 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 actively 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., poultry, pork, beef), 

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 in this context [4].  

Growth hormones such as estrogens, anabolic steroids (e.g., trenbolone, methenolone), and 

beta-adrenomimetics (e.g., clenbuterol, ractopamine) all play an important role in accelerating the 

growth of birds and increasing meat yield. These substances 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 consumers [5]. 

ɸnabolic ʩʦmpounds act as endocrine disruptors not only affʝcting food, and public hʝalth but 

also the ʝnvironment [6]. Hormonal residues found in meat and meat products are viʝwed as a risk 

tʦhuman hʝalth [7]: certain anabolicsubstances exhibit estrogenic properties, while others are 

androgens that interfere with normal physiological processes humʘns. Estradiol-17Ç is a prime 

example of a steroid hormone that is used to improve the productivity of birds. Steroid hormones like 

estradiol-17Ç are still used indiscriminately to treat bacterial 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 effects. These residues 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]. ɸs noted by Skoupak et al. (2022), anabolic steroids have a profound impact on 

animal tissues, leading to mʦrphological and histological changes that are often irrevʝrsible. This issue 

is particularly relevant today, as responses to concerns rʝgarding the health of ʝndangered spʝcies and 

humans vary significantly across different countries [10].  In comparison to natural analogs, many 

synthetic hormʦnal drugs have demonstrated greater stability, are less metabolized, and can 

ʘccumulate in highʝr amounts within ʘnimal 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 body. For these 

reasons, the use of hormonal drugs and other biocatalysts requires careful labʦratory studies on thʝir 

toxicology and ʘccumulation in cells and tissuʝs of the bʦdy [11, 12].  

Particular attention should be paid to chemical and toxicological studies of the safety and 

quality of growth stimulants such as ractopamine, clenbuterol, and trenbolone. Rʘctopʘmine 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 lowering feed costs, but it persists in the tissues of livestock, 

where it can potentially enter the human body. Clenbuterol, a selective ɓ2-adrenergic agonist, is 

utilized in both clinical medicine and livestock production. Within the context of animal husbandry, its 

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 human food chain 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 Kazakhstan, but in other 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 carcasses. Ractopamine supplementation did not affect the efficiency of feed use, 

but an increase in average daily weight gain was noted. Following a 28-day period of fattening, the use 

of ractopamine resulted in a reduction of adipose tissue and an increase in muscle 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, individual hormones are neurotransmitters and, therefore, are closely related to 

maintaining the reactivity and resistance of animals [17,18,19]. However, the use of beta-adrenergic 

agonists in humans is associated with a range of adverse effects, including tachycardia, muscle 

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 significant health risks, particularly for individuals with pre-existing 

cardiovascular conditions. 

To address these concerns, the joint FAO/WHO program has established the maximum residue 

limits (MRLs) for these substances: 10 micrograms per kilogram of ractopamine in pork and beef, and 

0.2 micrograms per kilogram of clenbuterol in beef [20]. In Kazakhstan, the regulation of veterinary 

drugs, including growth promoters and hormonal substances, is governed by various regulatory 

frameworks. Notably, the "Uniform Sanitary, 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 of the Customs Union "On Food Safety" (TR CU 021/2011) [12], provide comprehensive 

guidelines for ensuring the safety and quality of food products.  

The purpose of this study was to analyze the use of enzyme immunoassays to detect the residues 

of hormonal drugs and growth stimulants in 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. Specifically, the scientific novelty of the work is derived from 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 ʄethods. The research 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 accreditation 

framework of the Republic of Kazakhstan, adhering to the standards set forth in GOST ISO/IEC 

17025-2019, "General Requirements for the Competence of Testing and Calibration Laboratories". 

This study assessed the content of hormonal drugs and growth stimulants (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 51447-2010, ST RK GOST R 53594-2011, and ST RK 3657-2020. 

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 commercial 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. 

 

 



ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 3-1 (80 )__                                      _ 

25 

 

Table 1 ï Clenbuterol Sample Preparation Procedure 

Preparation of Samples for Clenbuterol Analysis 

The meat samples, excluding adipose tissue, were homogenized using a homogenizer. A 2.0 g portion 

of the homogenized sample was transferred into a 15 ml centrifuge tube with a screw cap, to which  

6 ml of a solution of acetonitrile (CH3CN) and 0.1 M hydrochloric acid (HCl) was added. The 

mixture was vortexed for 2 minutes. The tube was then centrifuged at a speed exceeding 4000 rpm for 

10 minutes at room temperature using a Thermo centrifuge. After centrifugation, 3 ml of the clear 

supernatant was collected using a dispenser, followed by the addition of 2 ml of 0.1 M sodium 

hydroxide (NaOH) and 6 ml of ethyl acetate. The solution was vortexed for 1 minute and then 

centrifuged at over 4000 rpm for another 10 minutes at room temperature. The dispenser was used to 

remove all residual liquid, which was then evaporated with air at 50-60 ÁC. Subsequently, 1 ml of 

deionized water was added, and the residue was thoroughly dissolved by vortexing for 30 seconds. 

Finally, 20 Õl of the prepared solution per well was used for the analysis. 
 

The microplate photometer was prepared following the manufacturerôs operating guidelines 
 

Calibration solutions were applied to two parallel wells of the microtiter plate, with 20 Õl of each 

solution added in ascending order of concentration. This process resulted in two subsamples for each 

analyzed sample 
 

A 50 Õl aliquot of conjugate solution was introduced into each well, followed by the addition of 80 Õl 

of the working antibody solution. The contents were then gently mixed by rotating the plate in slow 

circular motions 

The plate was covered with a plastic film and incubated at a temperature of 20-25 ÁC for  30 minutes. 

After incubation, the film was removed, and the contents of the wells were discarded by inverting the 

plate quickly 

The plate was washed four times, with a 15-second interval between each rinse. During each rinse, 

250 Õl of washing buffer was added to the wells and then discarded by quickly inverting the plate 

Following the washing step, 50 Õl of substrates A and B solution were added to the wells. The 

contents were then gently mixed by rotating the plate in a circular motion on its surface 

The plate was then covered with a film and incubated at 20-25 ÁC for 20 minutes in a light-protected 

environment 

Upon completion of the incubation, 50 Õl of stop solution was added to each well to halt the 

enzymatic reaction 

The optical density was assessed using a photometer set to a wavelength of 450 nm 
 

Data analysis 

Set Specification 
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Detection limit: 0.1 ppb 

Dilution ratio: 1, Crossïreaction rate ï Clenbuterol 100% 

Computation 

 

 

The optical density results were calculated as the percentage of the optical density of a well 

containing the zero standard (% absorption), using the following formula: 

 

I/V0Ĭ100 = % absorption 

 

where V represents the average optical density of the sample or standard solution, and B0 denotes the 

average optical density of the well with the zero standard. 

 

Based on the relative absorption values for the standard solutions and their corresponding known 

hormone concentrations (mcg/kg or mcg/l), calibration curves were plotted on semi-logarithmic 

paper, ensuring linearity within the primary data range. The concentration of clenbuterol in the 

samples under analysis was subsequently determined by referencing the calibration curve of the 

measured relative optical density (refer to Fig. 1 and Table 4) 

 

Results and discussion. In 2024, a total of 127 meat samples were 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 the concentration 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 safety control of meat 

products. 

The detection limits of the set for determining the content of hormonal drugs and growth 

stimulants are shown in Table 2.  

 

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

Definable multiplicity  
Detection limit (ppb) 

meat 

Clenbuterol 0.1 

Ractopamine 0.2 

Trenbolone 1.5 

 

Table 2 presents the detection thresholds for clenbuterol, ractopamine, and trenbolone in meat 

samples. The assay sensitivity was determined to be 1 ppb for clenbuterol, 0.05 ppb for ractopamine, 

and 0.03 ppb for trenbolone. Utilizing the enzyme-linked immunosorbent assay, the minimum 

detectable concentrations for clenbuterol, ractopamine, and trenbolone were established at 0.1 ppb,  

0.2 ppb, and 1.5 ppb, respectively. The specificity of the antibodies used to detect hormonal drugs and 

growth stimulants, expressed in cross-response coefficients, is shown in Table 3.  

 

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

Definable multiplicity Cross-response rate (%) 

Clenbuterol 100 

Ractopamine 100 

Trenbolone 100 
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The table has a cross-response rate of 100%, meaning that when analytical research methods are 

used to determine each of these substances in meat samples, their presence will be determined with 

high accuracy and without any significant overlap or false results. The 100% cross-reaction coefficient 

for all three substances (clenbuterol, ractopamine, and trenbolone) confirms the quality of analytical 

methods and their ability to accurately 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 density values 

corresponding to the calibration standards used for its quantification. 

 

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

 

Table 4 ï Absorbance values of standard solutions used for clenbuterol calibration 

Clenbuterol 

Level (ppb) 
OD1 OD2 

Optical ʘverage 

value 

Coefficient of 

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 acceptable range, 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 0 ppb 

(complete absence 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 coefficient of variation demonstrates the 

stability and accuracy of measurements. For low concentrations (e.g., 0.1 and 0.3 ppb), the coefficient 

of variation remains low (<1ï5%), indicating high reproducibility of the results.  

However, at a concentration of 0.3 ppb, the 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 

reaction, 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 amounts of the substance. 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 are presented in Table 5. 
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Table 5 ï The results on the content of hormonal drugs and growth stimulants in meat samples in this 

study 

The studied 

samples 

Naming of 

indicators 
Acceptable level 

Number of detected 

samples (mg\kg) 

Porcine muscle 

tissue 

Trenbolon prohibited undetected 

Ractopamin prohibited undetected 

Clenbuterol not allowed not detected 

Poultry meat 
Trenbolon not allowed not detected 

Ractopamin not allowed not detected 

 

Table 5 indicates that no residual traces of hormonal substances or growth promoters 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 safety requirements 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 animals 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, our results emphasize 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 regulations 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 animal-derived raw materials, representing a crucial 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 standards, such as introducing analytical and confirmatory research methods such 

as high-performance liquid chromatography with mass spectrometric detection. 
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ʊתʁɯʅ 

ɻʦʨʤʦʥʘʣʜʳ ʧʨʝʧʘʨʘʪʪʘʨ ʤʝʥ ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳʥ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ץʦʣʜʘʥʫ ʘʟʳץ-

ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʪʳʩʪʳ ʝʣʝʫʣʽ ʘʣʘשʜʘʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ. 

ɾʘʥʫʘʨʣʘʨʜʳש ᴇʩʫʽʥ ʞʝʜʝʣʜʝʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʙײʣ ʟʘʪʪʘʨ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʳץʪʠʤʘʣ 

 ʩʘʪʳץʤʘ שʣ ʟʝʨʪʪʝʫʜʽײʤʢʽʥ. ɹװʪʘʣʫʳ ʤץʨʝʪʽʥʜʝ ʩʘ ץʘʣʜʳץ ʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝץ

ʢװʨʜʝʣʽ ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʨʠʮʘʣʘʨʜʘסʳ ʪʳʡʳʤ ʩʘʣʳʥסʘʥ ʟʘʪʪʘʨʜʳש ʽʟʜʽʢ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫʜʘסʳ 

ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳסʳ ʤʝʥ ʩʝʥʽʤʜʽʣʽʛʽʤʝʥ ʪʘʥʳʣסʘʥ ᴅʜʽʩʪʽ ʬʝʨʤʝʥʪʢʝ ʙʘʡʣʘʥʳʩʪʳ 

ʠʤʤʫʥʦʩʦʨʙʝʥʪʪʽ ʪʘʣʜʘʫʜʳ (ʀʌɸ) ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʛʦʨʤʦʥʘʣʜʳ ᴇʩʫ 

ʧʨʦʤʦʪʦʨʣʘʨʳʥ ʘʥʳץʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʪᴅʩʽʣʜʝʨ. ᴄʨʪװʨʣʽ ʢᴇʟʜʝʨʜʝʥ ʝʪ װʣʛʽʣʝʨʽ ʞʠʥʘʣʳʧ, ʢʣʝʥʙʫʪʝʨʦʣ, 

ʨʘʢʪʦʧʘʤʠʥ, ʪʨʝʥʙʦʣʦʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʘʥʘʙʦʣʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʜʳש ʙʦʣʫʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. 

ELISA ᴅʜʽʩʽ ʪʳʡʳʤ ʩʘʣʳʥסʘʥ ʟʘʪʪʘʨʜʳש ʝש ʘʟ ʤᴇʣʰʝʨʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʝʨʝʢʰʝʣʽʛʽ 

ʤʝʥ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʣʝʨʜʽש ʜᴅʣʜʽʛʽ ʤʝʥ ץʘʡʪʘʣʘʥʫʳʥ 

 .ʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ʭʘʪʪʘʤʘʣʘʨ ʦʨʳʥʜʘʣʜʳװ ʣʛʽʥʽ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʪʘʣʜʘʫװ ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʪʘʣʜʘʥסʘʥ ʰʦʰץʘ ʞᴅʥʝ ײץʩ ʝʪʽʥʽװ שʣʛʽʣʝʨʽʥʜʝ ʛʦʨʤʦʥʘʣʜʳ 

ʧʨʝʧʘʨʘʪʪʘʨ ʥʝʤʝʩʝ ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳ ʘʥʳץʪʘʣʤʘסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʥᴅʪʠʞʝ ʞʘʥʫʘʨʣʘʨʜʳש 

ʤײʥʜʘʡ ʟʘʪʪʘʨʜʳש ᴅʩʝʨʽʥʝ ײʰʳʨʘʤʘסʘʥʳʥ ʥʝʤʝʩʝ ʞʘʥʫʘʨʣʘʨ ʞװʡʝʩʽʥʝʥ ʦʩʳ ץʦʩʳʣʳʩʪʘʨʜʳש 

ʞʦʡʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ʩʦʶ ʘʣʜʳʥʜʘ ʪʠʽʩʪʽ ʘʣʳʧ ץʦʶ ʢʝʟʝשʜʝʨʽ ʩʘץʪʘʣסʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. 

ELISA ʝʪ ᴇʥʽʤʜʝʨʽʥʜʝ ʛʦʨʤʦʥʘʣʜʳ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʙʦʣʫʳʥ ʙʘץʳʣʘʫʜʳש ʪʠʽʤʜʽ ײץʨʘʣʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʅᴅʪʠʞʝʣʝʨ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ װʰʽʥ ץʘʪʘש ʨʝʪʪʝʫʰʽ 

ʙʘץʳʣʘʫ, ʞװʡʝʣʽ ʩʢʨʠʥʠʥʛ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʩʘץʪʘʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹסײʘʥ 
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 ʩʘʪ ʝʪʽʣʤʝʛʝʥ ᴇʩʫ ʩʪʠʤʫʣʷʪʦʨʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʫץײʦʩʘ, ʨץ

 .ʘʞʝʪץ ʳ ʩʘʣʘʩʳʥʜʘ ʭʘʙʘʨʜʘʨ ʙʦʣʫ ʤʝʥ ʩᴅʡʢʝʩʪʽʢʪʽ ʘʨʪʪʳʨʫסʰʽʥ ʤʘʣ ʰʘʨʫʘʰʳʣʳװ

 

ʈɽɿʖʄɽ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʕʪʠ ʚʝʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ, ʤʦʛʫʪ 

ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ ʚ ʚʠʜʝ ʦʩʪʘʪʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ) ï ʤʝʪʦʜʘ, 

ʠʟʚʝʩʪʥʦʛʦ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘʜʸʞʥʦʩʪʴʶ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʣʝʜʦʚʳʭ 

ʢʦʣʠʯʝʩʪʚ ʟʘʧʨʝʱʸʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʣʦʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮʘʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʨʘʟʮʳ ʤʷʩʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ ʢʣʝʥʙʫʪʝʨʦʣʘ, ʨʘʢʪʦʧʘʤʠʥʘ, ʪʨʝʥʙʦʣʦʥʘ ʠ ʜʨʫʛʠʭ ʘʥʘʙʦʣʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʄʝʪʦʜ ʀʌɸ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʥʘʨʫʞʠʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʝʱʸʥʥʳʭ 

ʚʝʱʝʩʪʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʣʶʜʘʣʠʩʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ ʠ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʩʚʠʥʠʥʳ ʠ ʤʷʩʘ 

ʧʪʠʮʳ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʯʪʦ 

ʧʝʨʝʜ ʫʙʦʝʤ ʩʦʙʣʶʜʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʚʳʚʝʜʝʥʠʷ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʚʝʜʝʥʠʝ 

ʵʪʠʭ ʚʝʱʝʩʪʚ ʠʟ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. 

ʀʌɸ ï ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʣʠʯʠʷ ʛʦʨʤʦʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʛʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʠ ʩʦʙʣʶʜʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʨʘʟʨʝʰʸʥʥʳʭ 

ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʥʝʦʙʭʦʜʠʤʳ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʠ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʩʝʢʪʦʨʝ. 
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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) virus in all 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 

organized farms, 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 of the prevalence 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 farms ï 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 IRT in cattle. 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 situation in these 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 inter-farm animal movement, 

unauthorized transportation, and violations 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 (BHV-1), 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 accompanied 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 herpesvirus 1 (BHV-1), 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 

unfavorable environmental factors.  

The infection is usually a herd problem that impacts basically cattle on the age of above  

6 months. There are 2 subtypes of BoHV-1 have been recognized. Subtype 1 includes strains that 

produce respiratory problems, which includes infectious 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 as IPV (Infectious Pustular 

Vulvovaginitis) and IPB (Infectious Pustular Balanoposthitis).  
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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 

reproductive, 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 BoHV-1 infection are encountered to different stress 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 difficulties 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 population to this pathogen 

[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 [6-7]. Prevention and control strategies 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 immunoprophylactic schemes and restrictive measures for infected herds [7-8]. 

Despite significant progress in infectious disease management, complete eradication of BSE 

remains a challenge. The main reasons for the inability to completely eradicate the virus are 

insufficient biosecurity measures, late detection of latent carriers and limited diagnostic capacity in 

certain regions [9]. An additional risk factor is stress-induced reactivation of latent infection, which 

leads to periodic outbreaks of the disease in farms 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 risk of further 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 epizootic 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 infection is 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 Kazakhstan, to identify endemic zones, to study the seroprevalence 

of the virus among cattle, and to analyze the factors affecting its circulation. 

Research materials and methods. This study is based on the analysis of data from our own 

serological studies, information 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 study were blood 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 different age categories, which allowed to assess age differences in 

the prevalence of infection. In particular, the study population was divided into three age groups: 

calves (Ò1 year old), young animals and adults aged one to three years (1-3 years), and older animals 

(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 

(2021-2023). 

For serologic monitoring, the enzyme-linked immunosorbent assay (ELISA) method was used, 

which is characterized by high sensitivity and specificity in the detection of antibodies to the IRʊ 

virus. A commercial IDEXX IBR/BHV-1 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 method provided 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 dynamics 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 analyzes. As part of the implementation of the working program of the project 

"Study of epizootological 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, biological material was sampled for serological 

studies in 2021-2023.  

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 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 organized farms, 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 of the prevalence of infection in different animal housing systems, as well as 

to conduct a more detailed analysis of 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 organized farms 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 purposefully only from 

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 the study on 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, Pavlodar and North Kazakhstan oblasts (Northern region of Kazakhstan). Kostanay 

region is located in the north-western 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. The 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 natural landscapes, including steppes, 

forest-steppes 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. However, along with industrial 

development, agro-industrial complex including meat and dairy cattle breeding and poultry farming is 

actively developing in the region. North-Kazakhstan region, located in the extreme north of the 

republic, is characterized by richness 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 in ensuring Kazakhstan'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 veterinary and sanitary 

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 well-being. According to available data, 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 livestock is recorded in North-Kazakhstan 

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 settlement of 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, the development and implementation of comprehensive 

preventive measures are important areas of ensuring epizootic well-being in these regions. In this 

context, several key aspects should be emphasized. Expansion of vaccination coverage is necessary 

given the low 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 diagnostic system 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 requirements for 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 conditions of the northern regions of 

Kazakhstan, as well as research to determine optimal vaccination schemes taking into account the 

epizootic situation. Thus, ensuring epizootic well-being of the northern regions of Kazakhstan requires 

a comprehensive approach based 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 and government 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 North-Kazakhstan region 

in 2017 by IRT. 

 

 
Figure 1 - Epizootological characterization of the territory of North-Kazakhstan region in 2017 

 

As presented in Figure 1, in 2017, a single outbreak of cattle IRI was recorded in the territory of 

Gabit Musrepov district (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 of infection were detected in Ertis district. The first case was registered in the rural district 

of Golubovka, the second - in the settlement of Kyzylkak. Both outbreaks were recorded on October 

16, 2019, after which disinfection measures were carried out in these 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 settlement - on November 4, 

2019. 

The cattle IRT outbreaks 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, North-Kazakhstan 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 northern regions 

of the Republic of Kazakhstan (Pavlodar, North-Kazakhstan 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 ELISA method for cattle IRT in 2024 

 ̄

in order 
Name of region 

Number of samples 

tested 

Detected positive in 

ELISA 
% prevalence 

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 specific antibodies 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 revealed 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 inter-farm movement of animals, as well as 

factors associated with unauthorized transportation and violation 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 concluded that in the 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 concluded that in 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 necessary 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 important to improve 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 well-being of livestock farming in the country. 
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ʊתʁɯʅ 

ɹײʣ ʤʘץʘʣʘʜʘ פʦʩʪʘʥʘʡ, ʇʘʚʣʦʜʘʨ ʞᴅʥʝ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʪʘʨʳʥʳש ʟʝʨʪʪʝʣʛʝʥ 

ʘʫʜʘʥʜʘʨʳʥʜʘ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש (ɯפʄ) ʠʥʬʝʢʮʠʷʣʳץ ʨʠʥʦʪʨʘʭʝʠʪ (ʀʈʊ) ʚʠʨʫʩʳʥʘ ʩʝʨʦʧʦʟʠʪʠʚʪʽ 

ʞʘʥʫʘʨʣʘʨʜʳש ʙʘʨ ʝʢʝʥʽʥ ʘʥʳץʪʘסʘʥ ʩʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ. 

 ʳץʦʩʘʣץ ʙʝʨʽʥʜʝ ʞʝʢʝשʀʈʊ ʟʝʨʪʪʝʫ ʰʝ שʘʨʘ ʤʘʣʜʳץ ʳʥʜʘ ʽʨʽסʘʫʤʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʜʘ (ɾפʐ), ʰʘʨʫʘ ʞᴅʥʝ ʬʝʨʤʝʨ ץʦʞʘʣʳץʪʘʨʳʥ (ʐʌʍ, ʌʍ), ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ 

ʰʝʢʪʝʫʣʽ ʩʝʨʽʢʪʝʩʪʽʢʪʝʨʜʽ (ɾʐʉ), ʘʢʮʠʦʥʝʨʣʽʢ ץʦסʘʤʜʘʨʜʳ (ɸפ) ץʦʩʘ ʘʣסʘʥʜʘ, 

 ʘ ʜʘץʳʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʙʘʩסʪʘʨʜʘ ʜʘ ʞᴅʥʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳץʘʥ ʰʘʨʫʘʰʳʣʳסʡʳʤʜʘʩʪʳʨʳʣײ

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʜʘ ʩʳʥʘʤʘ ʘʣʫ ʞװʨʛʽʟʽʣʜʽ ʄײʥʜʘʡ ʪᴅʩʽʣ ʞʘʥʫʘʨʣʘʨʜʳ ײʩʪʘʫʜʳש ᴅʨʪװʨʣʽ 

ʞװʡʝʣʝʨʽʥʜʝ ʠʥʬʝʢʮʠʷʣʘʨʜʳש ʪʘʨʘʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʞʘסʜʘʡסʘ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʪʘʣʜʘʫ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.  

ɯʨʽʢʪʝʧ ʘʣʳʥסʘʥ ʩʳʥʘʤʘʣʘʨʜʳ ʙᴇʣʫʜʽ ʪʘʣʜʘʫ ʝש ʢᴇʧ װʣʝʩ ʞʝʢʝ ʝʥʰʽʣʝʩ ʰʘʨʫʘʰʳʣʳץʪʘʨסʘ 

- ʩʳʥʘʤʘʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳʥʳ72,18% ש ʪʠʝʩʽʣʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

 .ʨʘʜʳײץ ʣʝʩʽ 27,81% -ʜʳװ שʘʥ ʩʳʥʘʤʘʣʘʨʜʳסʪʘʨʜʘʥ ʘʣʳʥץʘʥ ʰʘʨʫʘʰʳʣʳסʡʳʤʜʘʩʪʳʨʳʣײ

ʄײʥʜʘʡ ʪʝשʛʝʨʽʤʩʽʟʜʽʢ ʬʝʨʤʘʣʘʨ, ʞʝʢʝ ʰʘʨʫʘʰʳʣʳץʪʘʨ, ɾʐʉ ʞᴅʥʝ ɸפ ʩʠʷץʪʳ ײʡʳʤʜʘʩץʘʥ 

ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʤʘʣʜʘʨʜʳ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש ʀʈʊ-ʥʝ ץʘʨʩʳ ʚʘʢʮʠʥʘʮʠʷʣʘʫ ʞʠʽ ʞװʨʛʽʟʽʣʫʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʦʩʳ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʩʳʥʘʤʘʣʘʨ ʪʝʢ ʚʘʢʮʠʥʘʮʠʷʣʘʥʙʘסʘʥ 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ʘʣʳʥʜʳ, ʙײʣ ʩʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥʝײסʨʣʳʤ ʦʙʲʝʢʪʠʚʪʽ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʢᴇʨʩʝʪʽʣʛʝʥ ʘʡʤʘץʪʘʨʜʘסʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʙʘסʘʣʘʫסʘ, ʩʦʥʜʘʡ-

ʘץ ץʦʟʜʳʨסʳʰʪʳש ᴅʢʝʣʽʥʫ ʞᴅʥʝ ʪʘʨʘʣʫ ʳץʪʠʤʘʣ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɺʠʨʫʩʪʳש ʠʥʪʨʦʜʫʢʮʠʷ ʞʦʣʜʘʨʳʥ ʪʘʣʜʘʫ ʞʘʥʫʘʨʣʘʨʜʳש ʰʘʨʫʘʰʳʣʳץʘʨʘʣʳץ ץʦʟסʘʣʳʩʳʥʳש, 

ʨץײʩʘʪ ʝʪʽʣʤʝʛʝʥ ʪʘʩʳʤʘʣʜʘʫʣʘʨʜʳש ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʥʦʨʤʘʣʘʨʜʳש 

ʙײʟʳʣʫʳʥʳש ʝʣʝʫʣʽ ʨᴇʣʽʥ ʢᴇʨʩʝʪʝʜʽ. ױʩʳʥʳʣסʘʥ ʥᴅʪʠʞʝʣʝʨ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʦʜʘʥ ᴅʨʽ 

ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʘʫʨʫʜʳש ʘʣʜʳʥ ʘʣʫ ʤʝʥ ʙʘץʳʣʘʫʜʳש ʪʠʽʤʜʽ ʰʘʨʘʣʘʨʳʥ ᴅʟʽʨʣʝʫʛʝ ʥʝʛʽʟ ʙʦʣʘ 

ʘʣʘʜʳ. 

 

ʈɽɿʖʄɽ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʚʠʚʰʠʭ 

ʥʘʣʠʯʠʝ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʚʠʨʫʩʫ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ (ʀʈʊ) ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʘʭ ʂʦʩʪʘʥʘʡʩʢʦʡ, ʇʘʚʣʦʜʘʨʩʢʦʡ ʠ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʀʈʊ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʢʘʢ ʚ ʯʘʩʪʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʏʇʍ), ʪʘʢ 

ʠ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʚʢʣʶʯʘʷ ʢʨʝʩʪʴʷʥʩʢʠʝ ʠ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ (ʂʌʍ, ʌʍ), 

ʪʦʚʘʨʠʱʝʩʪʚʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʊʆʆ), ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ (ɸʆ) ʠ ʜʨʫʛʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʫʯʝʩʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ.  

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʧʨʠʰʣʘʩʴ ʥʘ 

ʯʘʩʪʥʳʝ ʜʦʯʝʨʥʠʝ ʭʦʟʷʡʩʪʚʘ ï 72,18% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʣʷ ʧʨʦʙ, 

ʚʟʷʪʳʭ ʠʟ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚ, ʩʦʩʪʘʚʠʣʘ 27,81%. ʊʘʢʦʡ ʜʠʩʙʘʣʘʥʩ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚ 
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ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ ʬʝʨʤʳ, ʯʘʩʪʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʊʆʆ ʠ ɸʆ, ʯʘʱʝ ʧʨʦʚʦʜʠʪʩʷ 

ʚʘʢʮʠʥʘʮʠʷ ʩʢʦʪʘ ʧʨʦʪʠʚ ʀʈʊ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʧʨʦʙʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʙʨʘʣʠʩʴ ʪʦʣʴʢʦ ʫ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʫʢʘʟʘʥʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. 

ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ 

ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʥʘʨʫʰʝʥʠʡ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘʙʦʣʝʚʘʥʠʷ. 
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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 cestode Moniezia expansa. The results show that parasitic invasion is 

accompanied by pronounced pathological changes, mainly in the 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 hyperplasia of the mucosa, increased depth of crypts, 

degenerative-necrotic changes in the epithelium, wave-like deformation and lysis of smooth muscle 

fibers. Microcirculation disorders in the form of blood stasis and accumulations of formed elements 

were also recorded. 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 vessels in the connective 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 that M. expansa has 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 pathogenesis of 

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.  Monieziosis is a parasitic disease primarily affecting ruminants, notably sheep 

and cattle, caused by tapeworms of the genus Moniezia. Two prominent species, Moniezia expansa 

and Moniezia benedeni, are responsible for most infections in these animals. The life cycle of these 

cestodes relies on oribatid mites as intermediate hosts, while ruminants serve as the definitive hosts 

where the adult worms reside in the small intestine [1-3]. Observations indicate that Moniezia spp. 

have a characteristic cosmopolitan distribution, demonstrating a significant prevalence in various 

geographical settings, including North America and South America [4,5]. 
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Morphological studies and molecular phylogenetic analyses have confirmed that Moniezia 

expansa coexists with related species such as M.benedeni, with host specificity influencing their 

prevalence across different ruminant species. Specifically, M.expansa is more commonly reported in 

sheep and goats, while M.benedeni tends 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 expansa poses significant health risks in pastoral systems, 

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 to their relatively naµve immune systems. Understanding the dynamics of 

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 factors on the prevalence of this parasite, aimed at enhancing strategies for 

managing helminth infections in livestock [6]. 

Additionally, the life cycle of M.expansa involves intermediate hosts, typically oribatid mites, 

which play a crucial role in the transmission 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 environmental management tailored to local 

conditions [7]. 

The existence of Moniezia species has been traced back to ancient times. Paleoparasitological 

studies have found evidence of these tapeworms in coprolites from early South American camelids, 

illustrating their long-standing association with ruminant hosts. These findings enhance our 

understanding of the host-parasite interactions over millennia, shedding light on historical disease 

patterns and their implications for contemporary livestock management. Despite their 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 productivity [8]. 

In terms of diagnosis and management, recognizing the potential for cross-infection among 

species is crucial, as Moniezia spp. can potentially infect various ruminants, including goats and 

llamas, thereby complicating control measures [9]. Effective management of Monieziosis involves 

understanding the environmental factors that promote the life cycle of oribatid mites, which are 

instrumental in facilitating the transmission of these tapeworms [10]. Consequently, integrated control 

strategies that encompass both the management of ruminant populations and the ecological conditions 

favoring mite proliferation are essential to mitigate the impact of this parasitic disease [11]. 

Although adult infestations may often be asymptomatic, the impact of Monieziosis on younger 

livestock can be profound, leading to significant economic losses in the agricultural sector due to 

compromised growth rates and overall health issues [12]. Given these implications, ongoing research 

into improved diagnostic methodologies and treatment options, including the use of biocontrol agents, 

remains critical for the effective management of Monieziosis in livestock [13]. 

Methods and materials. Field studies were conducted in the West Kazakhstan Region of the 

Republic of Kazakhstan (Figure 1), within the steppe zone where cases of saiga antelope disease have 

been reported. The coordinates of the central point of the study area are 51.2220Á N, 51.3541Á E. The 

average elevation above sea level ranges from approximately 50 to 150 meters. The territory is 

characterized by a semi-desert 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 pasture ecosystems 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. Then drain 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 to a glass slide, and examine under a 

microscope [14]. 
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Figure 1 ï Map of the West Kazakhstan Region 

 

A complete helminthological necropsy according to K.I.Skryabin allows for quantitative and 

qualitative accounting of all parasitic worms inhabiting various organs 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 which individual 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 removed, and the nasal and 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 anatomical 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 

(tissue samples) obtained after autopsy was cut into fragments no larger than 1Ĭ1Ĭ0.5 cm and fixed in 

10% neutral formalin solution (1:20) at a temperature of 18-22ÁC for 24 hours. After fixation, standard 

alcohol-xylene treatment was performed: dehydration in 70% and 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 at 58-60 ÁC three times for 1 hour, poured into paraffin 

blocks, and cooled. Sections 4-5 Õm thick were prepared from the blocks using a microtome, mounted 

on gelatin-coated slides, and dried in a thermostat at 37 ÁC for 12ï24 hours. For staining, the paraffin 

sections were deparaffinized in xylene (2Ĭ10 min), then treated with 96%, 80%, and 70% ethanol  

(5 min each) followed by washing in distilled water (2 min). Next, staining was performed in Meyer's 

hematoxylin (5-10 min), rinsing under running water (5 min), differentiation in 1% HCl in 70% 

alcohol (10-15 sec) if necessary, repeated rinsing (5 min), ñbluingò in slightly alkaline water (30 sec), 

rinsing in distilled water (2 min), staining with 1% eosin (1-2 min), dehydration in 70% and 96% 

ethanol (1 min each), twice in 100% ethanol (1 min each), clearing in xylene (2Ĭ2-3 min). The 

sections were placed under cover glasses in a synthetic medium and examined under a light 

microscope [17-19]. 

Results. During macroscopic and histological examination of the digestive tract organs of 

saigas infected with Moniezia expansa, pronounced pathological changes were identified, mainly 

localized in the duodenum and colon (Figure 2). The characteristic macroscopic and microscopic signs 

of the lesion, as well as their frequency and severity, are presented below. 

 



ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 3-1 (80 )__                                      _ 

41 

 

 
Figure 2 ï Infected saiga 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 

colon is swollen, dark red in color, and fluid is secreted from the incisions (Figure 3). 

 

 
Figure 3 ï 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 membrane (Figure 4). The duodenum 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. 

 

  
Figure 4 ï Duodenum. Stained with hematoxylin and eosin. X5 
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Uneven blood clots were detected (Figure 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 single-layered enterocytes with prismatic edges, among which 

blood cells were observed. A large number of intraepithelial lymphocytes were observed, indicating 

partial necrosis of the nodular epithelium, as well as intestinal inflammation. 

 

 
Figure 5 ï Duodenum. Stained with hematoxylin and eosin. X10 

 

The muscular layer is connected by thick smooth muscle fibers with a longitudinal and circular 

orientation (Figure 6). Wavy deformation and lysis of the fibers were observed. 

 

 
Figure 6 ï Duodenum. Stained with hematoxylin and eosin. X10 

 

A serous membrane with a subserous base 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 most frequently detected macro- and microscopic changes in the duodenum 

and colon of saigas infected with Moniezia expansa. The frequency of occurrence of each pathological 

sign is indicated as a percentage of the total number of samples examined, as well as the degree of 

severity on a conventional three-point 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 inflammatory-degenerative process. 
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Table 1 - Frequency and severity of morphological and histological changes in saigas during invasion 

by M. expansa 

Pathological sign Localization 
Frequency of observation 

(% of samples, n=13) 

Degree of 

severity* 

Wrinkled, bumpy intestinal walls Duodenum 85% +++ 

Edema of the mucous membrane 
Duodenum and 

colon 
90% ++ - +++ 

Hyperemia/dark discoloration of 

the mucous membrane 

Duodenum and 

colon 
88% ++ 

Hemorrhages, exudation at the 

incision site 
Colon 75% ++ 

Nodular folds and hyperplasia of 

the mucous membrane 
Duodenum 80% ++ - +++ 

Atrophy, fusion of the intestinal 

wall 
Duodenum 60% ++ 

Increase in the depth of crypts, 

necrosis 
Duodenum 70% +++ 

Microcirculation disorders (stasis, 

blood clots) 
Duodenum 65% ++ 

Intraepithelial lymphocytes, 

epithelial inflammation 
Duodenum 85% +++ 

Wave-like deformation and lysis 

of muscle fibers 
Duodenum 68% ++ 

Clusters of lymphocytes in the 

subserosal membrane 
Duodenum 72% ++ 

* A conditional scale of severity has been adopted: 

+  - mildly expressed 

++ - moderately expressed 

+++ - strongly expressed 

 

Discussion. The pathomorphology of Monieziosis, primarily caused by the tapeworm Moniezia 

expansa, presents a complex array of histopathological changes within the gastrointestinal tract of 

infected ruminants. 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 neutrophils 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 the vascular 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, including thrombosis 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 of the epithelial cells lining 

the intestines, has also been documented, contributing to dysfunctional nutrient absorption and 

complicating clinical outcomes for infected livestock [20]. 

Epidemiologically, the impact of Monieziosis is underscored by its prevalence across various 

species of ruminants, as evidenced by the isolation of Moniezia spp. from multiple hosts. The degree 

of pathomorphological changes may vary depending on factors such as the host's age, overall health 

status, and concurrent infections. For instance, 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 ruminants reveals significant insights 

into the host-parasite 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 erosion, 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 absence of rostellar hooks 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 inflammatory response, 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 long-term functional deficits. Notably, severe infections correlated 

with luminal obstruction and compression necrosis, highlighting the dose-dependent nature of 

pathogenicity. These observations corroborate field reports linking high parasite burdens to clinical 

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 co-infections. For instance, younger animals exhibit heightened susceptibility due to 

immature immune systems, whereas co-infection with gastrointestinal nematodes may exacerbate 

intestinal damage. Additionally, environmental factors influencing intermediate host (oribatid mite) 

populations could modulate transmission dynamics, necessitating region-specific 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 mucosal fibrosis and eosinophilic infiltration as distinctive features, aiding in 

accurate postmortem diagnosis. However, antemortem detection challenges persist, urging the 

development of molecular tools for early intervention [21]. 

Therapeutic reliance on benzimidazoles 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 supplementation to offset 

malabsorption in chronic cases may improve herd productivity, addressing economic impacts often 

overlooked in subclinical infections. 

Future research should prioritize elucidating immune evasion mechanisms of Moniezia spp. and 

evaluating vaccine candidates. 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 analyses would 

quantify the true burden of subclinical infections on livestock industries. 

Conclusion. Macroscopic and microscopic studies of the duodenum and colon of saigas 

infected with Moniezia expansa revealed pronounced pathological changes affecting all layers of 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, degenerative-necrotic 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 affected, with active destruction of tissue structures 

and an inflammatory reaction. These data indicate a severe course of invasion and significant damage 

caused by M.expansa to the digestive system of saigas. 

The results obtained are important for veterinary parasitology 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 wild and in semi-free conditions for saigas. 
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ʊתʁɯʅ 

ɹײʣ ʟʝʨʪʪʝʫ Moniezia expansa ʟʘʣʘʣʜʘʥסʘʥ ʢʠʽʢʪʝʨʜʽש (Saiga tatarica) ʽʰʝʛʽʥʜʝʛʽ 
ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʠʩʪʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʧʘʨʘʟʠʪʪʽʢ 
ʠʥʚʘʟʠʷ ʦʥ ʝʢʽ ʝʣʽ ʽʰʝʢ ʧʝʥ ʪʦץ ʽʰʝʢʪʝ ʘʡץʳʥ ʧʘʪʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʤʝʥ ʞװʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 
ʄʘʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫʜʝ ʽʰʝʢ ץʘʙʳʨסʘʣʘʨʳʥʳש ʞʠʳʨʳʣʳʧ, ʪᴇʤʧʝʰʽʢʪʝʥʽʧ, ʪʽʟʙʝʢʪʝʣʛʝʥ 
ʤʦʥʰʘץ ʪᴅʨʽʟʜʽ ʧʽʰʽʥʛʝ ʠʝ ʙʦʣסʘʥʳ, ʰʳʨʳʰʪʳ ץʘʙʳץʪʳש ʽʩʽʥʫʽ ʤʝʥ ʛʠʧʝʨʝʤʠʷʩʳ, ץʘʥ ײץʡʳʣʫ 
ʤʝʥ ʵʢʩʩʫʜʘʪʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ ʘʥʳץʪʘʣʜʳ. ɻʠʩʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʰʳʨʳʰʪʳ 
 שʜʝʫi, ʵʧʠʪʝʣʠʡʜʽשʪʝʨʝ שʘʪʧʘʨʣʘʨʳ ʤʝʥ ʛʠʧʝʨʧʣʘʟʠʷʩʳ, ʢʨʠʧʪʪʝʨʜʽץ ʡʽʥʜʽװʪ שʪʳץʘʙʳץ
ʜʝʛʝʥʝʨʘʪʠʚʪʽ-ʥʝʢʨʦʟʜʳץ ᴇʟʛʝʨʽʩʪʝʨʽ, ʪʝʛʽʩ ʙײʣʰʳץʝʪ ʪʘʣʰʳץʪʘʨʳʥʳש ʪʦʣץʳʥʜʳ ʜʝʬʦʨʤʘʮʠʷʩʳ 
ʤʝʥ ʣʠʟʠʩʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʜʘʡ-ʘץ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷʥʳש ʙײʟʳʣʫʳ ï ץʘʥʥʳש ʽʨʢʽʣʽʩʽ ʤʝʥ 
ʬʦʨʤʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʞʠʥʘʣʫʳ ʪʽʨʢʝʣʜʽ. ʕʧʠʪʝʣʠʡ ץʘʙʘʪʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʠʥʪʨʘʵʧʠʪʝʣʠʷʣʳץ 
ʣʠʤʬʦʮʠʪʪʝʨ ʙʘʡץʘʣʜʳ, ʙײʣ ץʘʙʳʥʫ ʧʨʦʮʝʩʽ ʤʝʥ ʽʰʽʥʘʨʘ ʥʝʢʨʦʟʜʳ ʢᴇʨʩʝʪʝʜʽ. ʐʳʨʳʰʪʳ ץʘʙʘʪ 
ʣʠʤʬʦʮʠʪʪʝʨʤʝʥ ʠʥʬʠʣʴʪʨʘʮʠʷʣʘʥʫʳʤʝʥ ʞᴅʥʝ ʜᴅʥʝʢʝʨ ʪʽʥʽʥʜʝʛʽ ײʩʘץ ץʘʥʪʘʤʳʨʣʘʨʤʝʥ 
ʩʠʧʘʪʪʘʣʜʳ. ɾʝʢʝʣʝʛʝʥ ʙʝʣʛʽʣʝʨʜʽש ʞʠʽʣʽʢ ʜʝשʛʝʡʽ ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʝ (n=13) 60%-ʜʘʥ 90%-סʘ 
ʜʝʡʽʥ ᴇʟʛʝʨʽʧ ʦʪʳʨʜʳ, ʘʣ ʝש ʘʡץʳʥ ᴇʟʛʝʨʽʩʪʝʨ ʦʥ ʝʢʽ ʝʣʽ ʽʰʝʢʪʽש ʰʳʨʳʰʪʳ ʞᴅʥʝ ʙײʣʰʳץʝʪʪʽ 
 ʽʰʝʢ שʢʠʽʢʪʝʨʜʽ שʘʥ ʜʝʨʝʢʪʝʨ M. expansa ʧʘʨʘʟʠʪʽʥʽסʘʙʘʪʪʘʨʳʥʜʘ ʪʽʨʢʝʣʜʽ. ɸʣʳʥץ
 ʘʙʳʥʫ-ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ ʧʨʦʮʝʩʪʝʨʜʽץ ,ʨʳʣʳʤʜʘʨʳʥʘ ʢʝʰʝʥʜʽ ʜʝʩʪʨʫʢʪʠʚʪʽ ᴅʩʝʨ ʝʪʝʪʽʥʽʥײץ
ʪʫʜʳʨʘʪʳʥʳʥ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʧʦʧʫʣʷʮʠʷ ʜʝʥʩʘʫʣʳסʳʥʘ ʝʣʝʫʣʽ ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 
 ʧʘʪʦʛʝʥʝʟʽʥ שʳ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳסʪʳ ʞʘʥʫʘʨʣʘʨʜʘץʷײʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʞʘʙʘʡʳ ʪסʩʳʥʳʣױ
ʪʝʨʝש ʪװʩʽʥʫʛʝ, ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʜʘ ʞᴅʥʝ ʙʠʦץʦʨסʘʥʳʩ ʰʘʨʘʣʘʨʳʥ ᴅʟʽʨʣʝʫʜʝ 
ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

ʈɽɿʖʄɽ 
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʢʠʰʝʯʥʠʢʝ ʩʘʡʛʘʢʦʚ (Saiga tatarica), ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ Moniezia expansa. ʈʝʟʫʣʴʪʘʪʳ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʘʨʘʟʠʪʘʨʥʘʷ ʠʥʚʘʟʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 
ʠʟʤʝʥʝʥʠʷʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʠ ʪʦʣʩʪʦʡ ʢʠʰʢʝ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ 
ʫʩʪʘʥʦʚʣʝʥʳ ʩʤʦʨʱʝʥʥʳʝ, ʙʫʛʨʠʩʪʳʝ ʩʪʝʥʢʠ ʢʠʰʢʠ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʯʝʪʢʠ, ʦʪʝʯʥʦʩʪʴ ʠ 
ʛʠʧʝʨʝʤʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʠ ʵʢʩʩʫʜʘʮʠʠ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʟʝʣʢʦʚʳʝ ʩʢʣʘʜʢʠ ʠ ʛʠʧʝʨʧʣʘʟʠʶ ʩʣʠʟʠʩʪʦʡ, 
ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʢʨʠʧʪ, ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʵʧʠʪʝʣʠʷ, ʚʦʣʥʦʦʙʨʘʟʥʫʶ 
ʜʝʬʦʨʤʘʮʠʶ ʠ ʣʠʟʠʩ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ. ʊʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘʨʫʰʝʥʠʷ 
ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʚʠʜʝ ʟʘʩʪʦʷ ʢʨʦʚʠ ʠ ʩʢʦʧʣʝʥʠʡ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʵʧʠʪʝʣʠʘʣʴʥʦʤ 
ʩʣʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʭ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʯʘʩʪʠʯʥʦʤ ʥʝʢʨʦʟʝ. ʇʦʜʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 
ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʣʠʤʬʦʮʠʪʘʤʠ ʠ ʥʘʣʠʯʠʝʤ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʏʘʩʪʦʪʘ 
ʚʳʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 60% ʜʦ 90% ʧʦ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʧʨʦʙʘʤ (n=13), 
ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʠ 
ʤʳʰʝʯʥʳʭ ʩʣʦʷʭ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ  
M. expansa ʦʢʘʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʠʰʝʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 
ʩʘʡʛʘʢʦʚ, ʚʳʟʳʚʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʪʴ 
ʟʜʦʨʦʚʴʝ ʧʦʧʫʣʷʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʛʝʥʝʟʘ 
ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʙʠʦʟʘʱʠʪʳ. 
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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 microscopic examinations 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 colonies with severe (Level III) 

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 confirm 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 the maintenance of 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: Ascosphaerosis, Bee colonies, Chalkbrood, Microscopic diagnostics, West 

Kazakhstan. 
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Introduction . The genus Ascosphaera, particularly its most notorious species, Ascosphaera 

apis, poses significant threats to bee populations globally, including in Kazakhstan. This fungal 

pathogen is primarily responsible for chalkbrood disease, which affects the larvae of honey bees 

(Apis mellifera) and other pollinators. Ascosphaera apis compromises the health of immature bees, 

leading to the mummification of infected larvae and ultimately 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 understanding its prevalence and management strategies within this region [3]. 

Research indicates that the spores of Ascosphaera species are commonly found in the 

environment, often spreading through contaminated pollen and bee food sources [4, 5]. In 

Kazakhstan, as in 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 non-native bee interactions are particularly crucial, as studies have shown 

that the presence of introduced species can lead to the spillover of chalkbrood fungi to local solitary 

bee populations such as Osmia and Megachile [7, 8]. This inter-species transmission can drive 

ecological disturbances, which increases 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 colonies to infections by Ascosphaera. For instance, temperature 

variations can lead to stress in colonies, making them more susceptible to fungal infections [11]. 

Consequently, interactions between Ascosphaera and 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 of Ascosphaera on bee populations in Kazakhstan underscores the necessity for 

ongoing studies addressing its biology, ecological interactions, and effective management practices. 

The complexities of host-pathogen dynamics highlight an urgent need for integrated approaches to 

safeguard both honey bee health and broader pollinator biodiversity in the region. 

Methods and materials. 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 from various 

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. 

ü Clinical examinations were performed on each colony according to a standardized protocol. 

The following parameters were carefully evaluated during inspections: 

ü Structure and uniformity of the brood pattern; 

ü Presence and number of mummified larvae within brood cells; 

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

ü Number and appearance of dead larvae found on the hive floor and on the ground in front of 

hive entrances; 

ü General activity levels of worker bees, flight intensity, and behavioral patterns (e.g., hygienic 

behavior, defensive responses). 

Special attention was given to any signs indicative of ascosphaerosis (chalkbrood), such as the 

presence of desiccated, chalk-like mummified larvae with whitish to dark coloration. When visual 

symptoms were 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 were made using the ñcrushed dropò method: a small portion of the sample was placed on 

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 were performed 

under an optical microscope equipped with an 8-megapixel 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 one of three categories: 

¶ Level I - Mild infection (Ò10 mummified larvae); 
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¶ Level II - Moderate infection (11ï20 mummified larvae); 

¶ Level III - Severe infection (Ó21 mummified larvae). 

Foraging activity was recorded by counting the number of bees exiting the hive over a 

standardized observation 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 statistically analyzed to identify correlations between infection severity 

and colony performance indicators [12]. 

 

 
Figure 1 ï 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 bees - white, grayish-white, or black with a chalk-like 

appearance were observed on the hive floor and at the entrance (Figures 2 and 3). 

 

 
Figure 2 ï Fungal infection of larvae  Figure 3 ï Mummified larvae on the hive floor 

and entrance 

 

Visual inspection of brood frames revealed infected larvae in both open and sealed cells. 

Infected larvae exhibited a firm consistency and a yellowish 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 conditions, with 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 the hive bottom. Levels of infestation were categorized as mild  

(Ò10 larvae) or moderate (10ï100 larvae). When mummified larvae 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). 

 

 
Figure 4 ï Spore cysts containing Ascosphaera apis spores. 

The study results demonstrated that ascosphaerosis exerts a direct and negative 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 Mass (kg) Decline in Foraging Activity (%) 

1 I (mild) 1.29 Ñ 0.10 17.9 

2 II (moderate) 1.13 Ñ 0.14 40.1 

3 III (severe) 1.08 Ñ 0.20 47.3 

4 ï (control) 1.48 Ñ 0.13 ï 

5 II (moderate) 0.88 Ñ 0.16 59.2 

6 III (severe) 0.68 Ñ 0.13 68.9 

 

Colony activity was assessed 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 II, Groups 2 and 5) led to substantial 

declines in both parameters, significantly affecting colony productivity. Severe infection (Level III, 

Groups 3 and 6) resulted in the most pronounced reductions, with colony mass dropping to 0.68 kg 

and foraging activity declining by up 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 disease 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 
Number of Samples 

Tested 

Number of Positive 

Samples 
Detection Rate (%) 

Mummified larvae 31 28 90.3 

Bee bread (perga/pollen) 14 8 57.1 

Comb samples 26 19 73.1 

 

Mummified larvae provided the most reliable diagnostic material, with Ascosphaera 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 samples yielded an intermediate 

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 integrated diagnostic approach combining both clinical 

and laboratory methods remains essential for effective disease management. 

Discussion. The epizootic dynamics of Ascosphaera fungi, particularly Ascosphaera apis, the 

primary causative agent of chalkbrood disease, present 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 between Ascosphaera and its bee 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, 

significantly 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 the incidence of infections within bee colonies 

[13]. The persistence of Ascosphaera in 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 environmental samples, indicating broader ecological implications [14] . 

Moreover, recent investigations highlight a spillover effect, where Ascosphaera can infect not 

just honey bees but also native solitary bee species, suggesting a potential for co-infection 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 Kazakhstan. The distribution of Ascosphaera species 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 also indicates that genetic and ecological factors influence the susceptibility of 

different bee species to Ascosphaera, guiding efforts toward selective breeding for disease resistance 

in honey bee management programs [15]. Furthermore, understanding the evolutionary relationships 

between Ascosphaera strains 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 future of 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 by Ascosphaera. 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 of Ascosphaera apis, the fungus responsible for chalkbrood disease, is 

crucial for maintaining healthy bee populations. Chalkbrood primarily affects larvae of honey bees 
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(Apis mellifera), leading to significant mortality in affected colonies. To mitigate the impact of this 

pathogen, beekeeping practices and health management strategies must be adapted to the specific 

environmental conditions and genetic make-up of the local bee populations. 

One proactive approach to managing Ascosphaera involves genetic investigations and careful 

selection of honey bee subspecies that show higher resistance to diseases. Recent studies have 

confirmed that the local bee population comprises three main subspecies: Apis mellifera carnica, Apis 

mellifera caucasica, and Apis mellifera mellifera. Research into the genetic traits of these subspecies 

could provide insights into which populations demonstrate enhanced resilience against Ascosphaera 

infections and may inform breeding programs aimed at increasing overall colony health [18, 19]. 

Another important aspect of prophylaxis against Ascosphaera includes 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 including Ascosphaera apis [20]. 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 implement 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 spread of Ascosphaera 

and other 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]. 

Research 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 and managing 

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 identification of 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]. Collaboration between researchers, veterinarians, and beekeepers can 

foster a knowledge-sharing environment, facilitating effective management practices and updates on 

best practices for pathogen control. 

Conclusion. The results of this study demonstrate that Ascosphaera apis poses 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 various in-hive substrates 

(mummified larvae, bee bread, and 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 primary sample 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 strengthening 

the beesô natural defense mechanisms (such as the antimicrobial properties of propolis), maintaining 

favorable microclimatic conditions, frequent hive inspections, and timely removal of infected larvae. 

In addition, further research on the genetic characteristics of local bee populations and the selection of 

disease-resistant 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 prevention of ascosphaerosis in Kazakhstanôs 

beekeeping sector. Coordinated monitoring, education, and breeding programs can contribute to 

improving the productivity and resilience of apiaries. 
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ʊתʁɯʅ 

ɹײʣ ʟʝʨʪʪʝʫʜʝ ʙʘʣ ʘʨʘʩʳ ʜʝʨʥᴅʩʽʣʜʝʨʽʥʝ (Apis mellifera) ᴅʩʝʨ ʝʪʝʪʽʥ ʞᴅʥʝ ʘʨʘ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʩʘשʳʨʘʫײץʣʘץʪʳץ ʘʫʨʫ - 

ʘʩʢʦʩʬʝʨʦʟʜʳש (Ascosphaera apis) ʪʘʨʘʣʫʳ, ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ 

ʜʠʘʛʥʦʩʪʠʢʘʩʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ 2025 ʞʳʣʜʳש ʢᴇʢʪʝʤ-ʞʘʟ ʤʝʟʛʽʣʜʝʨʽʥʜʝ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʪװʨʣʽ ʘʫʜʘʥʜʘʨʳʥʜʘסʳ 30 ʦʤʘʨʪʘʜʘ ʞװʨʛʽʟʽʣʜʽ. ᴄʨʙʽʨ ʦʤʘʨʪʘʜʘ ʘʨʘ 

ʦʪʙʘʩʳʣʘʨʳʥʜʘסʳ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʛʝ ʙʘסʘ ʙʝʨʽʣʽʧ, ʤʫʤʠʷʣʘʥסʘʥ ʜʝʨʥᴅʩʽʣʜʝʨ, ʩʦʪʘ ʞᴅʥʝ 

ʧʝʨʛʘ װʣʛʽʣʝʨʽʥʝʥ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʨʫ ʜʝשʛʝʡʽʥʽש ʘʨʪʫʳ ʘʨʘ ʦʪʙʘʩʳʣʘʨʳʥʳש ʦʨʪʘʰʘ 

ʤʘʩʩʘʩʳ ʤʝʥ ײʰʫ-ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʫʽʤʝʥ ץʘʪʘʨ ʞװʨʜʽ. ɸʫʨʫʜʳש ʘʫʳʨ ʜʝשʛʝʡʽ (III 

ʜʝשʛʝʡ) ʙʘʡץʘʣסʘʥ ʘʨʘ ʦʪʙʘʩʳʣʘʨʳʥʜʘ ײʰʫ-ʙʝʣʩʝʥʜʽʣʽʢ 68,9%-סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. 

ʄʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ Ascosphaera apis ץʦʟʜʳʨסʳʰʳ ʝש ʞʦסʘʨʳ ʞʠʽʣʽʢʧʝʥ 

ʤʫʤʠʷʣʘʥסʘʥ ʜʝʨʥᴅʩʽʣʜʝʨʜʝʥ (90,3%) ʘʥʳץʪʘʣʜʳ, ʦʜʘʥ ʢʝʡʽʥ ʩʦʪʘ װʣʛʽʣʝʨʽʥʝʥ (73,1%) ʞᴅʥʝ 

ʧʝʨʛʘʜʘʥ (57,1%) ʪʘʙʳʣʜʳ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʘʩʢʦʩʬʝʨʦʟʜʳפ שʘʟʘץʩʪʘʥʜʘסʳ ʘʨʘ ʰʘʨʫʘʰʳʣʳסʳ װʰʽʥ ʝʣʝʫʣʽ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɸʫʨʫʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʝʨʪʝ ʜʠʘʛʥʦʩʪʠʢʘ ʞװʨʛʽʟʫ, ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-

ʩʘʥʠʪʘʨʠʷʣʳץ ʰʘʨʘʣʘʨʜʳ ʪʠʽʤʜʽ ʝʥʛʽʟʫ, ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪᴇʟʽʤʜʽ ʘʨʘ ʪץײʳʤʜʘʨʳʥ ʽʨʽʢʪʝʫ 

ʞᴅʥʝ ʘʨʘ ʦʪʙʘʩʳʣʘʨʳ װʰʽʥ ץʦʣʘʡʣʳ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʩʘץʪʘʫ ץʘʞʝʪ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʘʨʘ ʰʘʨʫʘʰʳʣʳסʳʥ ʦʨʥʳץʪʳ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʳʥʘʥ ץʘʫʽʧʩʽʟ ʘʨʘ 

ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫʛʝ ʤʘשʳʟʜʳ סʳʣʳʤʠ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

 

ʈɽɿʖʄɽ 
ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʘʩʢʦʩʬʝʨʦʟʘ (Ascosphaera apis) ð ʛʨʠʙʢʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʧʦʨʘʞʘʶʱʝʛʦ ʣʠʯʠʥʦʢ ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ (Apis mellifera) ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʱʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 2025 ʛʦʜʘ ʥʘ 30 

ʧʘʩʝʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʢʘʞʜʦʡ 

ʧʘʩʝʢʝ ʦʮʝʥʠʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʯʝʣʠʥʳʭ ʩʝʤʴʷʭ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʤʫʤʠʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʯʠʥʦʢ, ʩʦʪʦʚ ʠ 

ʧʝʨʛʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʘʢ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ, ʪʘʢ ʠ ʠʭ ʣʸʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ 
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ʩʝʤʴʷʭ ʩ ʪʷʞʸʣʦʡ (III ʩʪʝʧʝʥʴ) ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʣʸʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʜʦ 68,9%. ʇʦ 

ʜʘʥʥʳʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ Ascosphaera apis 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʤʫʤʠʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʯʠʥʢʘʭ (90,3%), ʟʘʪʝʤ ʚ ʦʙʨʘʟʮʘʭ ʩʦʪʦʚ (73,1%) ʠ 

ʧʝʨʛʠ (57,1%). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʩʢʦʩʬʝʨʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ 

ʧʯʝʣʦʚʦʜʩʪʚʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʨʘʥʥʷʷ 

ʜʠʘʛʥʦʩʪʠʢʘ, ʚʥʝʜʨʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʝʣʝʢʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʫʩʪʦʡʯʠʚʳʭ ʧʯʝʣʠʥʳʭ ʧʦʨʦʜ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʧʯʝʣʠʥʳʭ 

ʩʝʤʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʯʝʣʦʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʯʝʣʦʚʦʜʩʪʚʘ. 
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PREVALENCE AND SPECIES DIVERSITY OF HELMINTH INVASION S IN 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 be infected 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 highest prevalence 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 92% 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 Gorki, nine helminth 

species were detected, confirming widespread helminth infections in the regionôs dog population. 

These findings highlight the need for targeted parasite control measures in Oral and surrounding areas. 

 

Key words: dog parasites, helminth prevalence, 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 dogs often 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 species such as Toxocara 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 reservoirs for these 

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 Kurdistan highlighted 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 these 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 extend beyond the individual dogôs health, affecting the broader community. 

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 in such environments 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 certain helminth 

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 both the animal 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 practices, such as 

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 officials 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 research. The research was conducted from 2019 to 2021 at the 

laboratory of the çVeterinary and Biosafetyè Higher School of Zhangir Khan West Kazakhstan 

Agrarian and Technical University and at the çZhardem-Vetè Educational, Scientific, 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 saturated salt 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 water and heated until 

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 with a stick (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 stick (Figure 1). 

The mixture is then filtered using a mesh filter (gauze or a metal sieve) and poured into a clean 

glass container (narrow-necked glass flasks should be used), where it is left to settle for  

30ï40 minutes. During this time, parasite eggs float to the surface of the liquid. They are carefully 

collected using wire loops (2-3 drops), transferred onto a microscope slide, covered with a cover slip, 

and examined under a microscope [8, 9,10]. 
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Figure 1 - The stage of studying samples using the Fulleborn method 

 

The Darling 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 centrifuged for 1-2 minutes 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 sediment. The contents of the tube are 

gently shaken to avoid spillage and centrifuged again for 1-2 minutes. 

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 examined under a microscope. This method 

allows for the detection of nematode eggs as well as coccidian oocysts (protozoa) [11,12]. 

The Berman-Orlov method is both simple and convenient, making it suitable for direct use in 

the field and easily accessible for any veterinary 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. About 10-15 grams of 

feces are placed on the mesh (alternatively, feces wrapped in gauze can be used). Warm water (37-

39ÁC) is then poured into the apparatus. 

Typically, the fecal sample is placed in the apparatus in the evening, and examination is carried 

out the following day. The test tube is removed from the bottom of the apparatus, the supernatant 

liquid is discarded, and the sediment is shaken. Then 1-2 drops of the suspension are placed on a 

microscope slide and examined under a microscope. 

Instead of a funnel, a double-ended 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 clamped with a hemostat [13-

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 helminths (shown in 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 Cestoda: Dipylidium caninum, 

Taenia hydatigena, Mesocestoides lineatus, Multiceps multiceps, Echinococcus granulosus, 

Diphyllobothrium latum. 

The following helminth species were identified from the class Nematoda: Toxocara canis, 

Toxascaris leonina, Ancylostoma caninum, Dirofilaria immitis, Uncinaria stenocephala. 
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Figure 2 - Helminth species identified in the helminth fauna of the city of Oral 

 

As shown in Table 1, helminths detected in dogs included Dipylidium caninum (40 cases, 

15.3%), Taenia hydatigena (30, 11.5%), Mesocestoides lineatus (24, 9.2%), Multiceps multiceps (10, 

4%), Echinococcus granulosus (25, 9.5%), Diphyllobothrium latum (13, 5%), Toxocara canis (44, 

17%), Toxascaris leonina (35, 13.4%), Ancylostoma caninum (16, 6.1%), Dirofilaria immitis (11, 

4.2%), and Uncinaria stenocephala (8, 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 city of Oral and the city's territory 

 ̄ Helminths Number of animals 
Number of infected 

animals 
II, % 

1. D.caninum 

 

 

262 

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 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 

 

 
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 

southwestern 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). 

 

 
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 identified. In this area, Dipylidium caninum (17.5%) and Toxascaris 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 and five species of roundworms were found. 

Compared to the previous area, the prevalence of Toxocara was lower (12%). However, in this area, 

Dipylidium caninum (15.3%) and Taenia hydatigena (19%) were more prevalent. 

In the Melovye Gorki area, 25 dogs were studied, 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 to the zoonotic 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 helminths in both 

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 20% [18]. 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 ingestion [19]. The incidence of 

human alveolar echinococcosis 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 Kazakhstan include 

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, similar dynamics 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 polyparasitism 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 dogs and humans due to zoonotic transmission, where infections can 

pass from infected dogs to humans. Additionally, helminth concentrations in stray populations may 

cause significant morbidity in dogs, potentially resulting in anemia and nutritional deficiencies due to 

heavy worm burdens [22]. 

Both preventive and management strategies are crucial to controlling helminth infections in 

dogs within Kazakhstan. Implementing regular veterinary check-ups, deworming protocols, and public 

awareness campaigns could mitigate the health risks associated with these parasitic infections, 

particularly in urban and peri-urban settings where stray dog populations are prevalent. Addressing 

socio-economic factors that allow stray populations to flourish, alongside community engagement and 

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. Understanding the 

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 prevalence of helminth 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 canis and Dipylidium 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 results emphasize the 

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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ʊתʁɯʅ 

ɹײʣ ʟʝʨʪʪʝʫ ʆʨʘʣ ץʘʣʘʩʳ ʤʝʥ ʦʥʳש ʤʘשʳʥʜʘסʳ ʝʣʜʽ ʤʝʢʝʥʜʝʨʜʝʛʽ 262 ʠʪʪʽש ʽʰʝʢ 

 ʪʘʜʳ. ʅᴅʪʠʞʝʣʝʨץʨʣʽʣʽʛʽʥ ʘʥʳװʨʣʽʢ ᴅʨʪװʪʘʨʘʣʫʳ ʤʝʥ ʪ שʫʩʳʨʣʘʨʳ (ʛʝʣʴʤʠʥʪʪʝʨ) ʠʥʚʘʟʠʷʥʳץ

ʠʥʬʝʢʮʠʷ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ ï 97,7%, ʷסʥʠ 256 ʠʪ ᴅʨʪװʨʣʽ ʛʝʣʴʤʠʥʪʪʝʨʛʝ 

ʰʘʣʜʳץץʘʥ ʙʦʣʳʧ ʰʳץʪʳ. ɾʘʣʧʳ 11 ʪװʨʣʽ ʛʝʣʴʤʠʥʪ ʪװʨʽ ʘʥʳץʪʘʣʜʳ, ʦʣʘʨ ʝʢʽ ʢʣʘʩʩץʘ ʞʘʪʘʪʳʥ 

ʙʦʣʜʳ: 6 ʪװʨʽ ð ʪʘʩʧʘ ײץʨʪʪʘʨ (Cestoda), 5 ʪװʨʽ - ʩʦʧʘײץ ץʨʪʪʘʨ (Nematoda). ʊʘʩʧʘ ײץʨʪʪʘʨʜʳש 

 ,ʨʘʤʳʥʘ Dipylidium caninum, Taenia hydatigena, Mesocestoides lineatus, Multiceps multicepsײץ

Echinococcus granulosus ʞᴅʥʝ Diphyllobothrium latum ʢʽʨʜʽ. ʉʦʧʘײץ ץʨʪʪʘʨʜʳץ שʘʪʘʨʳʥʜʘ 

Toxocara canis, Toxascaris leonina, Ancylostoma caninum, Dirofilaria immitis ʞᴅʥʝ Uncinaria 

stenocephala ʙʦʣʜʳ. 

ʆʣʘʨʜʳש ʽʰʽʥʜʝ Toxocara canis ʝש ʞʦסʘʨʳ ʪʘʨʘʣʫ ʜʝשʛʝʡʽʤʝʥ - 17%, ʘʣ Dipylidium 

caninum - 15,3% ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʜʽ. ᴄʨ ʪװʨʣʽ ʘʫʜʘʥʜʘʨ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ 

ʘʡʤʘץʪʳץ ʪʘʣʜʘʫ ʠʥʬʝʢʮʠʷ ʜʝשʛʝʡʽʥʽש ᴅʨʪװʨʣʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ: ʦשʪװʩʪʽʢ-ʙʘʪʳʩʪʘסʳ ɿʘʰʘʛʘʥ 

ʝʣʜʽ ʤʝʢʝʥʽʥʜʝ 100%, ʰʳסʳʩʪʘסʳ ɼʝʨʢʫʣ ʝʣʜʽ ʤʝʢʝʥʽʥʜʝ 98%, ʄʝʣʦʚʳʝ ɻʦʨʢʠʜʝ 95%, 

ʂʨʫʛʣʦʦʟʝʨʥʳʡʜʘ 92% ʙʦʣʜʳ. ɿʘʰʘʛʘʥ ʝʣʜʽ ʤʝʢʝʥʽʥʜʝ Dipylidium caninum (17,5%) ʞᴅʥʝ 

Toxascaris leonina (14,3%) ʪװʨʣʝʨʽ ʙʘʩʳʤ ʙʦʣʩʘ, ɼʝʨʢʫʣʜʘ Taenia hydatigena (19%) ʞᴅʥʝ 

Dipylidium caninum (15,3%) ʪװʨʣʝʨʽ ʢᴇʧʪʝʧ ʢʝʟʜʝʩʽʧ, Toxocara ʪʘʨʘʣʫʳ ʪᴇʤʝʥʽʨʝʢ (12%) ʙʦʣʜʳ. 

ʄʝʣʦʚʳʝ ɻʦʨʢʠʜʝ ʪʦסʳʟ ʪװʨʣʽ ʛʝʣʴʤʠʥʪ ʪװʨʽ ʪʘʙʳʣʜʳ, ʙײʣ ʘʡʤʘץʪʘסʳ ʠʪʪʝʨ ʘʨʘʩʳʥʜʘ ʛʝʣʴʤʠʥʪ 

ʠʥʬʝʢʮʠʷʣʘʨʳ ʢʝש ʪʘʨʘʣסʘʥʳʥ ʨʘʩʪʘʡʜʳ. ɹײʣ ʥᴅʪʠʞʝʣʝʨ ʆʨʘʣ ʞᴅʥʝ ʦʥʳש ʤʘשʳʥʜʘסʳ 
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ʘʡʤʘץʪʘʨʜʘ ʧʘʨʘʟʠʪʪʝʨʛʝ ץʘʨʩʳ ʙʘסʳʪʪʘʣסʘʥ ʢװʨʝʩ ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ 

ʢᴇʨʩʝʪʝʜʽ. 

 

ʈɽɿʖʄɽ 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʘʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʛʝʣʴʤʠʥʪʥʳʭ ʠʥʬʝʢʮʠʡ ʫ 262 ʩʦʙʘʢ ʠʟ ʛʦʨʦʜʘ ʆʨʘʣ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʨʘʞʝʥʥʦʩʪʠ - 97,7 %, ʧʨʠ ʵʪʦʤ 256 ʩʦʙʘʢ ʙʳʣʠ 

ʠʥʬʠʮʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʛʝʣʴʤʠʥʪʘʤʠ. ɺʩʝʛʦ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 11 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʜʚʫʤ ʢʣʘʩʩʘʤ: ʰʝʩʪʴ ʚʠʜʦʚ ʮʝʩʪʦʜ (ʣʝʥʪʦʯʥʳʭ ʯʝʨʚʝʡ) ʠ ʧʷʪʴ ʚʠʜʦʚ ʥʝʤʘʪʦʜ 

(ʢʨʫʛʣʳʭ ʯʝʨʚʝʡ). ʂ ʮʝʩʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ Dipylidium caninum, Taenia hydatigena, Mesocestoides 

lineatus, Multiceps multiceps, Echinococcus granulosus ʠ Diphyllobothrium latum. ʂ ʥʝʤʘʪʦʜʘʤ 

ʦʪʥʦʩʷʪʩʷ Toxocara canis, Toxascaris leonina, Ancylostoma caninum, Dirofilaria immitis ʠ Uncinaria 

stenocephala. 

ʉʨʝʜʠ ʥʠʭ Toxocara canis ʠʤʝʣ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ (17 %), ʟʘ ʥʠʤ 

ʩʣʝʜʦʚʘʣ Dipylidium caninum (15,3 %). ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʨʘʟʥʳʤ ʨʘʡʦʥʘʤ ʧʦʢʘʟʘʣ 

ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: 100 % ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʧʦʩʝʣʝʥʠʠ ɿʘʰʘʛʘʥ, 98 % ʚ ʚʦʩʪʦʯʥʦʤ 

ʧʦʩʝʣʝʥʠʠ ɼʝʨʢʫʣʴ, 95 % ʚ ʄʝʣʦʚʳʭ ɻʦʨʢʘʭ ʠ 92 % ʚ ʂʨʫʛʣʦʦʟʝʨʥʦʤ. ɺ ɿʘʰʘʛʘʥʝ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ Dipylidium caninum (17,5%) ʠ Toxascaris leonina (14,3%), ʘ ʚ ɼʝʨʢʫʣʝ 

ʧʨʝʦʙʣʘʜʘʣʠ Taenia hydatigena (19%) ʠ Dipylidium caninum (15,3%) ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ Toxocara (12%). ɺ ʄʝʣʦʚʳʭ ɻʦʨʢʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʝʚʷʪʴ ʚʠʜʦʚ 

ʛʝʣʴʤʠʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʝʣʴʤʠʥʪʥʳʭ ʠʥʬʝʢʮʠʡ ʩʨʝʜʠ ʩʦʙʘʢ ʚ 

ʵʪʦʤ ʨʝʛʠʦʥʝ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʤʝʨ 

ʧʦ ʙʦʨʴʙʝ ʩ ʧʘʨʘʟʠʪʘʤʠ ʚ ʆʨʘʣʝ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʨʘʡʦʥʘʭ. 

 

 

UDC: 637.5:614.3:576.89                                                      DOI 10.52578/2305-9397-2025-3-1-62-69 

IRSTI:68.41.55  

 

Mendybayeva E.R., Master of Veterinary Sciences, the main author, https://orcid.org/0000-0002-

9350-6283 

NPJSC çWest Kazakhstan Agrarian and Technical University named after Zhangir Khanè, Uralsk,  

st. Zhangir Khan 51, 090009, Kazakhstan, agisevaelvira70@gmail.com 

Yessengoolova N.Zh., Candidate of Veterinary Sciences, https://orcid.org/0000-0002-9517-2803 

NPJSC çShakarim Universityè, Semey, Glinki Street 20A, 071412, Kazakhstan, Nurgul-

esengulova@mail.ru 

Akhmetzhanova A.Y., Doctor PhD, https://orcid.org/0000-0003-0007-3421 

NPJSC çShakarim Universityè, Semey, Fizkulturnaya street 9, 43, 071412, Kazakhstan, 

aijankara_88@mail.ru  

Suleimenov S.K., Doctor PhD, https://orcid.org/0000-0002-6164-9407 

NPJSC çShakarim Universityè, Semey, st. Glinka, 20A, 071412, Kazakhstan, shyngys2203@mail.ru 

Atimbetova A.A., Masterôs student, https://orcid.org/0000-0003-3096-1497 

NPJSC çKazakh National Agrarian Research Universityè, Almaty, Abay Avenue 8, A25D4T6, 

Kazakhstan, atimbetovaaaa@list.ru 

 

PATHOMORPHOLOGICAL CHANGES IN ORGANS IN SHEEP ECHINOCOCCOSIS  
 

ANNOTATION  
Echinococcosis is a widespread parasitic disease 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 

affected, but lesions can also be observed in other organs, including the kidneys, spleen, muscles, and 

brain. 

To study macro- and microscopic changes in the organs of sheep infected with Echinococcus in 

order to clarify the pathogenesis and expand the morphological criteria 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 to histological processing and staining using standard protocols. Macro- and 

micro-preparations were analyzed using light microscopy. In 70-72 % of sheep, cysts were localized in 

the liver, and in 26-28 % simultaneously in the liver and lungs. In isolated cases, multiple 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, chronic inflammation, 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 organ specificity 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 changes, 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 genus Echinococcus, primarily E. granulosus sensu lato 

[1]. The disease poses a serious challenge to both veterinary medicine and public health, especially in 

livestock-rearing countries, including Kazakhstan, where the infection rate in sheep can exceed 30% 

[2]. The main intermediate hosts of the parasite are herbivorous 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 in 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 organs, where they 

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 echinococcosis in sheep 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 pathological 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, spleen, muscles, 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 

stroma and parenchyma, disrupting function and causing atrophy. The larvae of Echinococcus exert 

not only mechanical but also toxic effects, causing allergic reactions. Rupture of hepatic echinococcal 

cysts can lead to inflammatory processes in the serous cavities, often resulting in the death of the 

intermediate host [8,9]. 

Macroscopically, the affected organs are enlarged, with visible round, fluid-filled 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 liver), and pronounced fibrosis with 

perivascular infiltration [12]. In chronic cases, cirrhotic changes develop, microcirculation is 

disrupted, and profound structural alterations occur in the organs [13]. The hostôs 

immunomorphological response is characterized by 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 pathomorphological 

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 a comprehensive 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 limited. This hinders early 

diagnosis and timely assessment of lesion severity. The present study aims to describe the 

characteristic macro- and microscopic changes in the liver, lungs, spleen, kidneys, muscles, and brain 

of sheep infected with Echinococcus, with 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 geographical coordinates of the 

research site are 51.2272Á N latitude and 51.3865Á E longitude (Figure 1). 

 

 

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

 

Pathological necropsies and sample collection were carried out on deceased sheep received 

from various farms in the region (Figure 2). The work was conducted during the spring-summer 

period. All procedures were performed in accordance with veterinary and sanitary regulations, 

followed by fixation of the material for histological analysis. 

 

 

Figure 2 - Experimental animal (sheep) included in the pathomorphological study 
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Pathological necropsy was performed according to the Shor method [18] using standard 

instruments, with data recorded in autopsy protocols. Examination of internal organs 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 echinococcal cysts were measured with a ruler and recorded in the protocols. 

For histological analysis, tissue fragments measuring 1Ĭ1Ĭ0.5 cm were collected from the 

affected organs. Samples were fixed in four parts of IsoPrep histological solution (BioVitrum, Russia) 

and two parts of BioClear (BioOptica, Italy). 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 5 ɛm were prepared using an Orion 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 processing 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 infiltration, fibrous capsule formation, vascular reactions, and signs of 

tissue dystrophy [21]. 

Results. Pathological examination of sheep infected with Echinococcus revealed that in the vast 

majority of cases (approximately 70-72 %), cysts were predominantly localized in the liver. Combined 

liver and lung involvement was observed in 26-28 % of cases. Multiple organ involvement affecting 

three organs simultaneously was recorded in less than 2 % of cases. The rarest combinations included 

concurrent lesions in the liver, 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 cysts were 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). 

 
Figure 4 - 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 pneumonia, perivascular edema, lymphoid 

infiltration, areas of necrosis, and granulation tissue with a predominance of macrophages and 

eosinophils (Figure 5). 
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Figure 5 - Infected lungs 

 

Echinococcal lesions in the spleen were observed in 7-9 % of cases, typically in 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 muscle tissue 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 protein dystrophy of the 

tubular epithelium, parenchymal edema, and blurring of the boundaries between the cortical and 

medullary layers. 

 

Table 1 ï Pathomorphological changes in organs affected by echinococcosis 

Organ Macroscopic Changes Microscopic Changes 

Kidneys 
Enlargement, blurring of cortico-

medullary boundary 

Protein dystrophy of tubules, edema, 

nuclear lysis 

Brain Mild changes, edema, softening 
Chromatolysis, vacuolization, 

pyknosis, neuronal death 

Muscle tissue Discoloration, dull surface, increased density 
 

Granular dystrophy, disruption of 

striations, nuclear alterations 

 

Table 1 presents the pathomorphological changes in organs affected by echinococcosis, 

characterizing both macroscopic and microscopic alterations in various organs. 

Discussion. The results 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 in the liver is explained by the 

specifics of hemocirculation, in which Echinococcus larvae 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 reports 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 the fibrous 

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 etiology and 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]. 

Spleen and 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 of the parasite. 

Histopathological changes in the brain and muscles revealed in our study reflect the toxic 

effects of Echinococcus metabolic products [32]. The observed signs of neuronal degeneration and 
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granular muscle dystrophy are particularly important, as they 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 that liver and lung 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 activity of the larval forms of Echinococcus, which cause 

profound morphofunctional disturbances in the host's tissues. 
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ʊתʁɯʅ 

ʕʭʠʥʦʢʦʢʢʦʟ - ʢʝש ʪʘʨʘʣסʘʥ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳש ʙʽʨʽ, ʦʥʳץ שʦʟʜʳʨסʳʰʳ Echinococcus 

ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ ʮʝʩʪʦʜʪʘʨʜʳש ʜʝʨʥᴅʩʽʣʜʽʢ ʩʘʪʳʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʦʡʣʘʨ ʘʨʘʣʳץ ʠʝʩʽ 

ʨʝʪʽʥʜʝ ʵʭʠʥʦʢʦʢʢ ʣʠʯʠʥʢʘʣʘʨʳ ᴅʨʪװʨʣʽ ʽʰʢʽ ʘסʟʘʣʘʨʜʘ ʵʭʠʥʦʢʦʢʢ ʢᴇʧʽʨʰʽʢʪʝʨʽʥ (ʮʠʩʪʘʣʘʨʳʥ) 

ʪװʟʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʘ ʘʡץʳʥ ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʪʫסʳʟʘʜʳ. ɽש ʞʠʽ ʟʘץʳʤʜʘʥʘʪʳʥ ʘסʟʘʣʘʨ 

ʙʘʫʳʨ ʤʝʥ ᴇʢʧʝ, ʜʝʛʝʥʤʝʥ ʙװʡʨʝʢ, ʢᴇʢʙʘʫʳʨ, ʙײʣʰʳץʝʪ ʞᴅʥʝ ʤʠ ʪʽʥʜʝʨʽ ʜʝ ʧʘʪʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʢʝ ʪʘʨʪʳʣʫʳ ʤװʤʢʽʥ. 

ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ - ʵʭʠʥʦʢʦʢʢʧʝʥ ʟʘץʳʤʜʘʥסʘʥ ץʦʡʣʘʨʜʳש ʘסʟʘʣʘʨʳʥʜʘ ʤʘʢʨʦ- 

ʞᴅʥʝ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʜʝשʛʝʡʜʝ ʦʨʳʥ ʘʣʘʪʳʥ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʩʠʧʘʪʪʘʧ, ʘʫʨʫʜʳש ʧʘʪʦʛʝʥʝʟʽʥ 

ʥʘץʪʳʣʘʫ ʞᴅʥʝ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʜʠʘʛʥʦʩʪʠʢʘ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʢʝשʝʡʪʫ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ʕʭʠʥʦʢʦʢʢʧʝʥ ʟʘʨʘʨʣʘʥסʘʥ 

 ʘʰʫ ʩʪʘʥʜʘʨʪʪʳ ᴅʜʽʩʪʝʨ ʙʦʡʳʥʰʘ ץᴇʣʝʢʩʝʣʝʨʽ ʪʝʢʩʝʨʽʣʜʽ. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʷʣʳ שʦʡʣʘʨʜʳץ

ʞװʨʛʽʟʽʣʜʽ. ɸסʟʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʛʠʩʪʦʣʦʛʠʷʣʳץ ᴇשʜʝʫʜʝʥ ᴇʪʽʧ, ʩʪʘʥʜʘʨʪʪʳ ʙʦʷʫ ᴅʜʽʩʪʝʨʽ 

 שʦʡʣʘʨʜʳפ .ʳʣʳ ʪʘʣʜʘʥʜʳץʤʠʢʨʦʩʢʦʧʳ ʘʨ ץʦʣʜʘʥʳʣʜʳ. ʄʘʢʨʦ ʞᴅʥʝ ʤʠʢʨʦʧʨʝʧʘʨʘʪʪʘʨ ʞʘʨʳץ

70-72 %-ʳʥʜʘ ʵʭʠʥʦʢʦʢʢ ʮʠʩʪʘʣʘʨʳ ʙʘʫʳʨʜʘ, ʘʣ 26-28 %-ʳʥʜʘ ʙʘʫʳʨ ʤʝʥ ᴇʢʧʝʜʝ ʙʽʨ ʤʝʟʛʽʣʜʝ 

ʘʥʳץʪʘʣʜʳ. ʉʠʨʝʢ ʞʘסʜʘʡʣʘʨʜʘ ʢᴇʢʙʘʫʳʨ, ʙװʡʨʝʢ, ʙײʣʰʳץʝʪ ʞᴅʥʝ ʤʠ ץʘʪʘʨ ʟʘץʳʤʜʘʥסʘʥ. 

ʄʘʢʨʦʩʢʦʧʠʷʣʳץ ʪײʨסʳʜʘʥ ʟʘץʳʤʜʘʥסʘʥ ʘסʟʘʣʘʨʜʘ ʢᴇʣʝʤ ײʣסʘʶʳ, ʜʝʬʦʨʤʘʮʠʷ ʞᴅʥʝ ʤᴇʣʰʝʨʽ  

8 ʩʤ-ʛʝ ʜʝʡʽʥ ʞʝʪʝʪʽʥ ʢᴇʧʽʨʰʽʢʪʝʨ ʙʘʡץʘʣʜʳ. ʄʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫʜʝ ʜʠʩʪʨʦʬʠʷ, ʥʝʢʨʦʟ, 
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ʩʦʟʳʣʤʘʣʳ ץʘʙʳʥʫ, ʧʝʨʠʚʘʩʢʫʣʷʨʣʳ ʠʥʬʠʣʴʪʨʘʮʠʷ ʞᴅʥʝ ʘʣʳʧ ʞʘʩʫʰʘʣʘʨʜʳש ʪװʟʽʣʫʽ ʪʽʨʢʝʣʜʽ. 

ɽש ʘʡץʳʥ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʫʳʨ ʤʝʥ ᴇʢʧʝʜʝ ʬʠʙʨʦʟ ʞᴅʥʝ ʮʠʨʨʦʪʠʢʘʣʳץ ץʘʡʪʘ ײץʨʳʣʫ ʪװʨʽʥʜʝ 

ʙʘʡץʘʣʜʳ. 

-ʝʨʝʢʰʝʣʽʢʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ ʞᴅʥʝ ʪʽʥʜʝʨʜʝ ʜʝʩʪʨʫʢʪʠʚʪʽ ץʟʘʣʳסʳ ʵʭʠʥʦʢʦʢʢʦʟ ʘסʦʡʣʘʨʜʘפ

ʧʨʦʜʫʢʪʠʚʪʽ ᴇʟʛʝʨʽʩʪʝʨ ʢʝʰʝʥʽʥ ʪʫסʳʟʘʜʳ. ɹײʣ ʘʫʨʫʜʳש ʧʘʪʦʤʦʨʬʦʣʦʛʠʷʩʳʥ ʪʝʨʝש ʪװʩʽʥʫ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʜʝʨ ʢʝʟʽʥʜʝ ʜʠʘʛʥʦʩʪʠʢʘ ʞʘʩʘʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫ 

 .ʳʟʜʳשʰʽʥ ʤʘװ

 

ʈɽɿʖʄɽ 

ʕʭʠʥʦʢʦʢʢʦʟ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, 

ʚʳʟʳʚʘʝʤʳʤ ʣʠʯʠʥʦʯʥʳʤʠ ʩʪʘʜʠʷʤʠ ʮʝʩʪʦʜ ʨʦʜʘ Echinococcus. ʋ ʦʚʝʮ, ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʭʦʟʷʝʚ, ʣʠʯʠʥʢʠ ʬʦʨʤʠʨʫʶʪ ʵʭʠʥʦʢʦʢʢʦʚʳʝ ʮʠʩʪʳ, ʧʦʨʘʞʘʶʱʠʝ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʠ 

ʚʳʟʳʚʘʶʱʠʝ ʪʷʞʸʣʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʧʝʯʝʥʴ ʠ ʣʸʛʢʠʝ, 

ʦʜʥʘʢʦ ʧʦʨʘʞʝʥʠʷ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ, ʚʢʣʶʯʘʷ ʧʦʯʢʠ, ʩʝʣʝʟʸʥʢʫ, ʤʳʰʮʳ ʠ 

ʛʦʣʦʚʥʦʡ ʤʦʟʛ. 

ʀʟʫʯʝʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʦʚʝʮ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʵʭʠʥʦʢʦʢʢʦʤ, ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʧʘʪʦʛʝʥʝʟʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ ʪʨʫʧʳ 

ʦʚʝʮ, ʟʘʨʘʞʸʥʥʳʭ ʵʭʠʥʦʢʦʢʢʦʤ. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʆʨʛʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʘʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 

ʦʢʨʘʰʠʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʄʘʢʨʦ- ʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʋ 70ï72% ʦʚʝʮ ʮʠʩʪʳ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ 

ʚ ʧʝʯʝʥʠ, ʫ 26ï28% ð ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʝʯʝʥʠ ʠ ʣʸʛʢʠʭ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʦ 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʩʝʣʝʟʸʥʢʠ, ʧʦʯʝʢ, ʤʳʰʮ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʦʨʘʞʸʥʥʳʝ ʦʨʛʘʥʳ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʚ ʦʙʲʸʤʝ, ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ ʥʘʣʠʯʠʝʤ ʧʫʟʳʨʝʡ ʨʘʟʤʝʨʦʤ ʜʦ 8 ʩʤ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʦʪʤʝʯʝʥʳ ʜʠʩʪʨʦʬʠʷ, 

ʥʝʢʨʦʟ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʛʘʥʪʩʢʠʭ 

ʢʣʝʪʦʢ. ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʧʝʯʝʥʠ ʠ ʣʸʛʢʠʭ, ʚʢʣʶʯʘʷ ʬʠʙʨʦʟ ʠ 

ʮʠʨʨʦʪʠʯʝʩʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ. 

ʕʭʠʥʦʢʦʢʢʦʟ ʫ ʦʚʝʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʨʛʘʥʦʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ ʚʳʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩ 

ʜʝʩʪʨʫʢʪʠʚʥʦ-ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ. ʇʦʥʠʤʘʥʠʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. 
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Parasitic infections, including helminthiasis and coccidiosis, are widespread among small 

ruminants and cause significant damage to livestock production by reducing productivity and 

worsening the general condition of the herd. 

The study included sheep with laboratory-confirmed parasitic infestation (n = 12) and control 

animals (n = 12). Hematological 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, albumin, globulins, 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 the development 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 activation of the 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 

hepatocellular damage. 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 infections 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 nematode, sheep, West Kazakhstan, hematological parameters, 

biochemical parameters. 

 

Introduction. Gastrointestinal nematode (GIN) infections in sheep, significantly affect the 

blood parameters and overall health of affected animals. These infections lead to metabolic 

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 suffering from 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 lambs typically 

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 vulnerability of 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 hematological 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 conducted by Selvam, 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 lower PCV 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 to be approximately 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 associated with parasitic 

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 as those 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 thiol-disulfide homeostasis in afflicted animals [7]. This comprehensive 

understanding 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, 

particularly affecting serum proteins and hematological indices, which can severely undermine the 

health and productivity of the animals. Continuous monitoring and research are essential for 

developing effective measures to manage these infections and improve the 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. 

 
Figure 1 ï 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. 

 

 

Figure 2 ï Sheeps in the farm 

 

A complete blood count was performed using an automatic hematology analyzer MicroCC-18 

Vet. The following parameters were evaluated: total red blood cell count (RBC), hemoglobin (Hb), 

hematocrit (PCV), mean corpuscular volume (MCV), mean corpuscular hemoglobin (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 analyzer FC-200. 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 flotation method 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. The data are presented as the 

mean value and standard error of the mean (M Ñ m). The Student's t-test was used to compare the 

groups. Differences were considered statistically significant at P < 0.05. 

Results. Table 1 shows comparative hematological parameters in blood samples 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 characteristic of parasitic infections. 

 

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

Indicators Control group (MÑm) Infected sheep (MÑm) 

RBC (10ϑ/ɛl) 9.43 Ñ 0.45 5.08 Ñ 0.33 * 

Hb (g/dl) 10.15 Ñ 0.39 7.26 Ñ 0.22 * 

PCV (%) 34.66 Ñ 0.88 24.58 Ñ 1.74 * 

MCV (fl)  36.47 Ñ 0.43 47.91 Ñ 1.02 * 

MCHC (g/dl) 29.38 Ñ 1.10 30.57 Ñ 1.43 

ESR (over 24 hours) 2.83 Ñ 0.21 6.04 Ñ 3.31 * 

TLC (Ĭ10į/ɛl) 9.21 Ñ 0.07 13.39 Ñ 1.23 * 

Neutrophils (%) 24.45 Ñ 0.22 23.18 Ñ 1.29 

Lymphocytes (%) 67.42 Ñ 0.79 70.88 Ñ 2.27 * 

Eosinophils (%) 2.29 Ñ 0.08 5.13 Ñ 0.03 * 

Basophils (%) 0.31 Ñ 5.66 0.28 Ñ 0.11 

Monocytes (%) 3.85 Ñ 4.10 2.08 Ñ 3.57 * 

* significant differences (P<0.05) 

 

At the same time, there is an increase in the mean corpuscular volume (MCV) 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 inflammatory 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 protozoal infection. 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 depletion 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 diseases in small ruminants. 

 

 
Figure 3ï 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 presented according to 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 Control Group (MÑm) Infected Sheep (MÑm) 

Total protein (g/L) 72.4 Ñ 1.8 61.8 Ñ 2.1 * 

Albumin (g/L) 38.2 Ñ 1.1 31.5 Ñ 1.3 * 

Globulins (g/L) 34.2 Ñ 1.5 30.3 Ñ 1.7 

AST (U/L) 45.6 Ñ 2.3 63.2 Ñ 3.1 * 

ALT (U/L)  18.7 Ñ 1.4 24.1 Ñ 1.6 * 

Glucose (mmol/L) 3.91 Ñ 0.17 3.22 Ñ 0.15 

Urea (mmol/L) 5.4 Ñ 0.3 6.8 Ñ 0.4 * 

Creatinine (ɛmol/L) 88.2 Ñ 4.6 102.6 Ñ 5.2 * 

ALP (U/L) 120.5 Ñ 6.7 165.4 Ñ 7.9 * 

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

 

Table 2 shows the biochemical parameters 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 activityðaspartate aminotransferase (AST), alanine 

aminotransferase (ALT), and alkaline phosphatase (ALP) ð 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 with toxic-allergic syndrome. 

Thus, the identified changes in the biochemical composition of blood 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. 

Discussion.Gastrointestinal nematodes (GIN), particularly species such as Haemonchus 

contortus, Teladorsagia circumcincta, and Trichostrongylus spp., pose significant health challenges 

for sheep, with direct implications for blood parameters and overall animal welfare. These parasites 

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 correlation between total worm counts 

(TWC) and these hematological parameters, specifically noting that infections by blood-feeding 

nematodes such as H. contortus lead to significant anemia in affected sheep. Additionally, 

hypoproteinemiaða reduction in plasma proteinsðcan 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 of GIN-induced 

alterations in 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 that selective 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 studies, may 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 instance, estimates 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 beyond 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 targeted selective 

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) alongside hematological 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 parameters and negatively 

impact animal well-being 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 sheep populations 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 decrease 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 inflammatory process 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 (AST, ALT, 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 

assessment of 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 emphasize the need for regular 

laboratory testing of livestock in areas endemic for helminthiasis and coccidiosis. 
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ʊתʁɯʅ 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳ ʞץײʪʳʨסʘʥ ץʦʡʣʘʨʜʳץ שʘʥʳʥʜʘסʳ 

ʛʝʤʘʪʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʢʣʠʥʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʩʘʫ ʞʘʥʫʘʨʣʘʨʤʝʥ 

ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ ʙʘסʘʣʘʫ ʙʦʣʜʳ. ɻʝʣʴʤʠʥʪʦʟʜʘʨ ʤʝʥ ʢʦʢʮʠʜʠʦʟʜʘʨʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, 

ʧʘʨʘʟʠʪʪʽʢ ʠʥʬʝʢʮʠʷʣʘʨ ײʩʘץ ʢװʡʽʩ ץʘʡʳʨʘʪʳʥ ʤʘʣʜʘʨ ʘʨʘʩʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ, ᴇʥʽʤʜʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʽʧ, ʞʘʥʫʘʨʣʘʨʜʳש ʞʘʣʧʳ 

ʞʘסʜʘʡʳʥ ʥʘʰʘʨʣʘʪʘʜʳ. 

ɿʝʨʪʪʝʫʛʝ ʧʘʨʘʟʠʪʪʽʢ ʠʥʚʘʟʠʷʩʳ ʟʝʨʪʭʘʥʘʣʳץ ʞʦʣʤʝʥ ʨʘʩʪʘʣסʘʥ ץʦʡʣʘʨ (n = 12) ʞᴅʥʝ 

ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ ʩʘʫ ʞʘʥʫʘʨʣʘʨ (n = 12) ץʘʪʳʩʪʳ. פʘʥʥʳש ʛʝʤʘʪʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ʟʝʨʪʪʝʣʽʧ, ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨ ʘʥʳץʪʘʣʜʳ: ʵʨʠʪʨʦʮʠʪʪʝʨ (RBC), ʛʝʤʦʛʣʦʙʠʥ (Hb), ʛʝʤʘʪʦʢʨʠʪ 

(PCV), ʣʝʡʢʦʮʠʪʘʨʣʳץ ʬʦʨʤʫʣʘ, ʵʨʠʪʨʦʮʠʪʪʝʨʜʽש ʪײʥʫ ʞʳʣʜʘʤʜʳסʳ, ʩʦʥʜʘʡ-ʘץ ץʘʥ 

ʩʘʨʳʩʫʳʥʳש ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʳ (ʞʘʣʧʳ ʘץʫʳʟ, ʘʣʴʙʫʤʠʥ, ʛʣʦʙʫʣʠʥʜʝʨ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ï ɸʉʊ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ï ɸʃʊ, ʩʽʣʪʽʣʽʢ ʬʦʩʬʘʪʘʟʘ, 

ʛʣʶʢʦʟʘ, ʥʝʩʝʧʥᴅʨ, ʢʨʝʘʪʠʥʠʥ). 

ʅᴅʪʠʞʝʣʝʨ ʠʥʬʝʢʮʠʷʣʘʥסʘʥ ʞʘʥʫʘʨʣʘʨʜʘ RBC, Hb ʞᴅʥʝ PCV ʜʝשʛʝʡʽʥʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʘʥʝʤʠʷʣʳץ ʩʠʥʜʨʦʤʥʳש ʜʘʤʫʳʥ ʙʽʣʜʽʨʝʜʽ. 

MCV ʞᴅʥʝ ʕʊɾ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʘסʟʘʜʘסʳ ץʘʙʳʥʫ ʧʨʦʮʝʩʽ ʤʝʥ ʦʥʳש 

ʢʦʤʧʝʥʩʘʪʦʨʣʳץ ʨʝʘʢʮʠʷʣʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ. ʃʝʡʢʦʮʠʪʪʝʨʜʽש, ʣʠʤʬʦʮʠʪʪʝʨ ʤʝʥ ʵʦʟʠʥʦʬʠʣʜʝʨʜʽש 

ʝʜᴅʫʽʨ ʘʨʪʫʳ ʧʘʨʘʟʠʪʪʽʢ ʠʥʚʘʟʠʷסʘ ʞʘʫʘʧ ʨʝʪʽʥʜʝ ʠʤʤʫʥʜʳץ ʞװʡʝʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʀʥʬʝʢʮʠʷʣʘʥסʘʥ ץʦʡʣʘʨʜʳש ʙʠʦʭʠʤʠʷʣʳץ ʧʨʦʬʠʣʽ ʞʘʣʧʳ ʘץʫʳʟ ʙʝʥ ʘʣʴʙʫʤʠʥ 

ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽʤʝʥ, ʩʦʥʜʘʡ-ʘץ ɸʉʊ, ɸʃʊ ʞᴅʥʝ ʉʌ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳʤʝʥ 

ʩʠʧʘʪʪʘʣʜʳ, ʙײʣ ʙʘʫʳʨ ʞʘʩʫʰʘʣʘʨʳʥʳש ʟʘץʳʤʜʘʥʫʳʥ ʢᴇʨʩʝʪʝʜʽ. ʅʝʩʝʧʥᴅʨ ʤʝʥ ʢʨʝʘʪʠʥʠʥʥʽש 

ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙװʡʨʝʢ ץʳʟʤʝʪʽʥʽש ʙײʟʳʣʫʳʤʝʥ ʥʝʤʝʩʝ ʢװʰʝʡʛʝʥ ʘץʫʳʟ 

ʢʘʪʘʙʦʣʠʟʤʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʧʘʨʘʟʠʪʪʽʢ ʠʥʬʝʢʮʠʷʣʘʨʜʳ ʝʨʪʝ ʘʥʳץʪʘʫʜʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʙʘʨʳʩʳʥ 

ʙʘץʳʣʘʫʜʘ ʢʝʰʝʥʜʽ ʟʝʨʪʭʘʥʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʥʳש ʤʘשʳʟʜʳʣʳסʳʥ ʘʡסʘץʪʘʡʜʳ. ɻʝʤʘʪʦʣʦʛʠʷʣʳץ 

ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʫʨʫʜʳש ʘʫʳʨʣʳסʳʥ ʞᴅʥʝ ץʦʣʜʘʥʳʣסʘʥ ʝʤʜʽʢ-

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʘ ʩʝʥʽʤʜʽ ʠʥʜʠʢʘʪʦʨ ʙʦʣʘ ʘʣʘʜʳ. 

 

ʈɽɿʖʄɽ 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʢʨʦʚʠ ʦʚʝʮ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʇʘʨʘʟʠʪʘʨʥʳʝ ʠʥʬʝʢʮʠʠ, ʚʢʣʶʯʘʷ ʛʝʣʴʤʠʥʪʦʟʳ ʠ 

ʢʦʢʮʠʜʠʦʟʳ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʨʝʜʠ ʤʝʣʢʠʭ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʥʘʥʦʩʷʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ, ʩʥʠʞʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʭʫʜʰʘʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʛʦʣʦʚʴʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʦʚʮʳ ʩ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʸʥʥʦʡ ʧʘʨʘʟʠʪʘʨʥʦʡ ʠʥʚʘʟʠʝʡ 

(n = 12), ʘ ʪʘʢʞʝ ʞʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (n = 12). ʇʨʦʚʦʜʠʣʠʩʴ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʵʨʠʪʨʦʮʠʪʳ (RBC), ʛʝʤʦʛʣʦʙʠʥ (Hb), 

ʛʝʤʘʪʦʢʨʠʪ (PCV), ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ), ʘ ʪʘʢʞʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʦʙʱʠʡ ʙʝʣʦʢ, ʘʣʴʙʫʤʠʥ, ʛʣʦʙʫʣʠʥʳ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ï ɸʉʊ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ ï ɸʃʊ, ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ï 

ʑʌ, ʛʣʶʢʦʟʘ, ʤʦʯʝʚʠʥʘ, ʢʨʝʘʪʠʥʠʥ). 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ RBC, Hb ʠ PCV ʫ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. 

ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ MCV ʠ ʉʆʕ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʦʚ, 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʵʦʟʠʥʦʬʠʣʦʚ ʦʪʨʘʞʘʝʪ ʘʢʪʠʚʘʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ ʧʘʨʘʟʠʪʘʨʥʫʶ 

ʠʥʚʘʟʠʶ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʟʘʨʘʞʸʥʥʳʭ ʦʚʝʮ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ɸʉʊ, ɸʃʊ ʠ ʑʌ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʤ ʧʦʚʨʝʞʜʝʥʠʠ. ʇʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʤʦʯʝʚʠʥʳ ʠ 
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ʢʨʝʘʪʠʥʠʥʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʣʠʙʦ ʫʩʠʣʝʥʥʳʤ ʙʝʣʢʦʚʳʤ 

ʢʘʪʘʙʦʣʠʟʤʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʦʚʝʮ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʘʜʸʞʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʪʷʞʝʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. 
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PREVALENCE O F 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 çMoldirè and çNurbergenè in the Zhanibek district, Uzynkol rural district. The aim of the 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 various types of parasites. 

Classic qualitative 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 spathiger - 12.76%, Nematodirella sp. - 17.02%, Haemonchus 

contortus - 4.25%, Moniezia benedeni - 10.63%, Trichocephalus ovis - 6.38%) and oocysts of coccidia 

of the genus Eimeria spp. in 85.94% of samples (1-137 oocysts/sample). 

The data obtained indicate a pronounced polyinvasion in the flock, which is typical for a 

pasture-based 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 genus Nematodirus and Haemonchus contortus remain relevant pathogens 

associated with digestive disorders and anemia. The detection of cestodes (Moniezia) and trichocephal 

(T. ovis) completes the picture of polyinvasion. 

The results confirm 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 measures, and the improvement of 

parasite disease prevention schemes in sheep farms. 

 

Key words: sheep, helminthiasis, extent of infestation, intensity of infestation, West Kazakhstan 

region. 

 

Introduction. Sheep are frequently afflicted by a wide range of parasitic infections, 

particularly those caused by helminths, which significantly impact their health and productivity. 

Gastrointestinal parasitic nematodes, especially Trichostrongylus spp. and Haemonchus contortus, 

are prevalent in ovine populations and are associated 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 cases, mortality [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 cycles that often involve environmental stages, making control 

challenging. For instance, Haemonchus contortus, known 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 can co-infect hosts, resulting in more severe pathological 

consequences. The cumulative effects of these parasites not 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 

antiparasitic 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 emphasize the 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 necessitates ongoing research into alternative control measures and a deeper 

understanding of host-parasite interactions. 

Eimeria spp. represent a significant threat to sheep health, primarily manifesting through 

coccidiosis, a disease that poses serious economic concerns 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 loss, which can 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, 

management practices, 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 found Eimeria 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 oocysts in the environment, thereby exacerbating infection rates in grazing 

herds [16]. 

In terms of management and treatment, the presence of Eimeria spp. necessitates an integrated 

control approach that includes good husbandry practices, regular monitoring of oocyst 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 the exploration 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, necessitating 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 requires an integrated 

approach that encompasses genetic, environmental, and management strategies to effectively mitigate 

the impact of these parasites. 

Research methods and materials. In 2024, based on the results of copro-oscopic studies of 64 

sheep feces samples collected 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 study. Standard qualitative and quantitative methods of parasitological analysis 

were used to detect and identify helminth eggs and coccidian oocysts in sheep feces. 

Fulleborn method. The Fulleborn method was used for the qualitative detection of nematode 

eggs, cestodes, and coccidian oocysts. It is based on the flotation of parasite eggs in a saturated 

solution of sodium chloride (NaCl) with a specific gravity of 1.18ï1.20. A 3ï5 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 placed. After 15ï

20 minutes, the glass is transferred to a slide and examined under a microscope at a magnification of 

Ĭ100ïĬ400 [20]. 

Flotation method. To improve diagnostic accuracy, a flotation method was also used with a zinc 

sulfate solution (specific gravity 1.18), which has lower osmotic aggressiveness than saturated NaCl 

solutions, reducing the risk of destruction of thin-walled oocysts. The method was applied by analogy 

with the Fulleborn method, with an emphasis on visualizing oocysts of Eimeria 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%) followed by centrifugation. 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 

sensitive, especially in subclinical cases of coccidiosis. 

Results. Eggs of five helminth species (Nematodirus spathiger, Nematodirella sp., 

Haemonchus contortus, Moniezia benedeni, Trichocephalus ovis) and oocysts of various coccidia 

species of the genus Eimeria spp. were detected in all 64 samples studied. 

Eggs of Nematodirus spathiger were found in 6 samples (invasion extent ï 12.76%, intensity ï 

2ï6 eggs), Nematodirella sp. ï in 8 samples (IE ï 17.02%, II ï 1ï4 eggs), Haemonchus contortus in 2 

samples (EI ï 4.25%, II ï 2 eggs), Moniezia benedeni in 5 samples (EI ï 10.63%, II ï 3ï28 eggs), 

Trichocephalus ovis ð in 3 samples (EI ï 6.38%, II ï 1ï3 eggs) (Table 1). 

 

Table 1 ï Helminths of sheeps 

Type of parasite EI , % II , eggs 

Nematodirus spathiger 12,76 2ï6 

Nematodirella sp. 17,02 1ï4 

Haemonchus contortus 4,25 2 

Moniezia benedeni 10,63 3ï28 

Trichocephalus ovis 6,38 1ï3 

Eimeria spp. 85,94 1ï137 ʦʦʮʠʩʪ 

Oocysts of Eimeria spp. were detected in 55 samples, representing a total prevalence of 85.94%. 

The intensity of infection ranged from 1 to 137 oocysts per sample. 

 
Figure 1 ï Extensiveness of invasion by parasite species 
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The histogram shows a 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 group Eimeria spp., with a total extensiveness of 85.94%. This reflects the widespread 

circulation of coccidia in the studied flocks and emphasizes the high epizootiological significance of 

eimeriosis in sheep grazing. 

Significant prevalence rates were also observed for Nematodirella sp. (17.02%) and 

Nematodirus spathiger (12.76%) - typical intestinal nematodes whose life cycle is closely linked to the 

external environment and grazing conditions. The remaining parasites - Moniezia benedeni (10.63%), 

Trichocephalus ovis (6.38%), and Haemonchus contortus (4.25%) - were detected less frequently but 

also pose a clinical and economic threat to livestock farming (Figure 1). 

 

 
Figure 2 ï Distribution of parasites 

 

The pie chart shows the distribution of identified parasites by prevalence (EI). The chart clearly 

illustrates the dominance of coccidia of the genus Eimeria 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 contortus, Moniezia 

benedeni, and Trichocephalus ovis are significant gastrointestinal helminths that affect sheep. 

Understanding the epidemiology, molecular characteristics, and impacts of these parasitic species is 

critical for effective control and treatment strategies in ovine medical practice. 

Nematodirus spp., particularly Nematodirus spathiger and Nematodirus battus, are among the 

most prevalent helminths in sheep, causing nematodirosis, which is characterized by severe diarrhea 

and potential mortality [22, 23]. 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 morbidity [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, enhancing the understanding of their prevalence and 

the necessary control measures [25] . 

Haemonchus contortus, another prevalent nematode, is notorious for causing significant blood 

loss in sheep due to its hematophagous nature, leading to anemia and reduced productivity. 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 infections is crucial, particularly as this parasite has shown a capacity 

to develop resistance to commonly used anthelmintics. 

Moniezia benedeni, a cestode, is recognized as a common tapeworm affecting sheep, although 

it is more prevalent in cattle compared to its 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, another 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 as those of Nematodirus and 

Haemonchus, can 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. Coccidiosis is 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 

lambs aged 4-6 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 identifying up to 15 different species contributing to coccidial infections in sheep populations. 

For instance, E. ovinoidalis, E. crandallis, and E. ahsata have been highlighted as particularly 

pathogenic [34]. The prevalence of these species varies geographically, influenced 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 disparities 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 flotation 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 in 

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 nematodes (Nematodirella sp., Nematodirus spathiger) and the 

hematophagous Haemonchus contortus were 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 systems, untimely 

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 hygienic 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 only reduce the 

level of parasite load, but also increase the productivity and sustainability of sheep farms in the region. 
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ʊתʁɯʅ 

2024 ʞʳʣʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ɾᴅʥʽʙʝʢ ʘʫʜʘʥʳʥʜʘסʳ çʄᴇʣʜʽʨè ʞᴅʥʝ 

çʅײʨʙʝʨʛʝʥè ʰʘʨʫʘ ץʦʞʘʣʳץʪʘʨʳʥʜʘ, ױʟʳʥʢᴇʣ ʘʫʳʣʜʳץ ʦʢʨʫʛʽ ʘʫʤʘסʳʥʜʘ ײʩʘץ ʤʘʣסʘ 

ʧʘʨʘʟʠʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʢʦʧʨʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ 

ʘʨץʳʣʳ ץʦʡʣʘʨʜʘ ʛʝʣʴʤʠʥʪʦʟʜʘʨ ʤʝʥ ʢʦʢʮʠʜʠʦʟʜʘʨʜʳש ʪʘʨʘʣʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ ʙʦʣʜʳ. ɾʘʟ 

ʤʝʟʛʽʣʽʥʜʝ ʽʨʽʢʪʝʣʛʝʥ 64 ʥᴅʞʽʩ װʣʛʽʩʽ ʟʝʨʪʪʝʣʽʧ, ʦʣʘʨʜʳש ʙʘʨʣʳסʳʥʘʥ ʧʘʨʘʟʠʪʪʝʨʜʽש ʪװʨʣʽ ʜʘʤʫ 

ʩʘʪʳʣʘʨʳʥʜʘסʳ ʬʦʨʤʘʣʘʨʳ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʩʘʧʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ʢʣʘʩʩʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨ: ʌʶʣʣʝʙʦʨʥ ᴅʜʽʩʽ, ʤʳʨʳʰ ʩʫʣʴʬʘʪʳ ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʬʣʦʪʘʮʠʷʣʳץ ᴅʜʽʩ ʞᴅʥʝ ɼʘʨʣʠʥʛ ᴅʜʽʩʽ 

 - ʘʣʘʨʳ (Nematodirus spathigerץʤʳʨʪײʞ שʨʽʥʽװʨʣʽ ʛʝʣʴʤʠʥʪ ʪװʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʝʩ ʪץ

12,76%, Nematodirella sp. - 17,02%, Haemonchus contortus - 4,25%, Moniezia benedeni - 10,63%, 

Trichocephalus ovis - 6,38%) ʞᴅʥʝ Eimeria spp. ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ ʢʦʢʮʠʜʠʷʣʘʨʜʳש ʦʦʮʠʩʪʘʣʘʨʳ 

 .ʪʘʙʳʣʜʳ (ʣʛʽװ/1-137 ʦʦʮʠʩʪʘ) ʣʛʽʜʝʥװ 85,94%

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʟʝʨʪʪʝʣʛʝʥ ץʦʡʣʘʨ ʪʘʙʳʥʳʥʳש ʘʡץʳʥ ʧʦʣʠʠʥʚʘʟʠʷ ʞʘסʜʘʡʳʥʜʘ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʵʢʩʪʝʥʩʠʚʪʽ ʞʘʡʳʣʳʤʜʳץ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ 

ʪʘʣʘʧʪʘʨʜʳש ʞʝʪʢʽʣʽʢʩʽʟ ʩʘץʪʘʣʫʳʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ʂʦʢʮʠʜʠʷʣʘʨʜʳש ʞʦסʘʨʳ ʞʠʽʣʽʢʪʝ 

ʘʥʳץʪʘʣʫʳ (Eimeria spp.) ʦʣʘʨʜʳש ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤʘשʳʟʜʳʣʳסʳʥʳש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʞᴅʥʝ 

ᴅʩʽʨʝʩʝ ʞʘʩ ʪᴇʣʜʝʨ װʰʽʥ ʝʣʝʫʣʽ ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, Nematodirus ʞᴅʥʝ 

Haemonchus contortus ʪʫʳʩʪʘʩ ʥʝʤʘʪʦʜʪʘʨ ʘʩץʘʟʘʥ-ʽʰʝʢ ʙײʟʳʣʳʩʪʘʨʳ ʤʝʥ ʘʥʝʤʠʷʥʳש ʥʝʛʽʟʛʽ 

 ʘʣʘ ʙʝʨʝʜʽ. ʎʝʩʪʦʜʪʘʨ (Monieziaץ ʘʪʘʨʳʥʜʘץ ʳʰʪʘʨʳ ʨʝʪʽʥʜʝ ᴇʟʝʢʪʽ ʧʘʪʦʛʝʥʜʝʨסʦʟʜʳʨץ

benedeni) ʤʝʥ ʪʨʠʭʦʮʝʬʘʣʜʘʨ (T. ovis) ʘʥʳץʪʘʣסʘʥ ʧʘʨʘʟʠʪʦʟʜʘʨ ʢᴇʨʽʥʽʩʽʥ ʪʦʣʳץʪʳʨʘʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʵʢʩʪʝʥʩʠʚʪʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʪᴅʥ ʧʦʣʠʠʥʚʘʟʠʷ ײץʙʳʣʳʩʪʘʨʳʥʳש 

ʙʘʨ ʝʢʝʥʽʥ ʨʘʩʪʘʡʜʳ ʞᴅʥʝ ʙײʣ ʞʘסʜʘʡ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʪײʨʘץʪʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛʪʽש, ʞʦʩʧʘʨʣʳ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʷ ʤʝʥ ʘʥʪʠʢʦʢʮʠʜʠʦʟ ʰʘʨʘʣʘʨʳʥʳש ʤʘשʳʟʜʳʣʳסʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝ ʪʠʽʤʜʽ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ 

 ʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʥʝʛʽʟװʘʣʜʳʥ ʘʣʫ ʞ שʳʥʜʘ ʧʘʨʘʟʠʪʪʽʢ ʘʫʨʫʣʘʨʜʳסʦʡ ʰʘʨʫʘʰʳʣʳץ ʘ ʞᴅʥʝסʨʫײץ

ʙʦʣʘ ʘʣʘʜʳ. 

 

ʈɽɿʖʄɽ 
ɺ 2024 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʚʝʮ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ çʄᴇʣʜʽʨè ʠ 

çʅײʨʙʝʨʛʝʥè ɾʘʥʠʙʝʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʩʝʣʴʩʢʠʡ ʦʢʨʫʛ ʋʟʫʥʢʦʣʴ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʛʝʣʴʤʠʥʪʦʟʦʚ ʠ ʢʦʢʮʠʜʠʦʟʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺʩʝʛʦ 

ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 64 ʧʨʦʙʳ ʬʝʢʘʣʠʡ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʈʝʟʫʣʴʪʘʪʳ 

ʟʘʨʘʞʸʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʧʘʨʘʟʠʪʦʚ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ: ʤʝʪʦʜ 

ʌʶʣʣʝʙʦʨʥʘ, ʬʣʦʪʘʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʠ ʤʝʪʦʜ ɼʘʨʣʠʥʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 
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ʦʙʥʘʨʫʞʝʥʳ ʷʡʮʘ ʧʷʪʠ ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ (Nematodirus spathiger ï 12,76%, Nematodirella sp. ï 

17,02%, Haemonchus contortus ï 4,25%, Moniezia benedeni ï 10,63%, Trichocephalus ovis ï 

6,38%), ʘ ʪʘʢʞʝ ʦʦʮʠʩʪʳ ʢʦʢʮʠʜʠʡ ʨʦʜʘ Eimeria spp. ʚ 85,94% ʧʨʦʙ (1-137 ʦʦʮʠʩʪ/ʧʨʦʙʘ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʨʘʞʝʥʥʫʶ ʧʦʣʠʠʥʚʘʟʠʶ ʚ ʩʪʘʜʝ, ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ 

ʧʘʩʪʙʠʱʥʦʡ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʥʠʷ ʦʚʝʮ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ Eimeria spp. ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʚʳʩʦʢʫʶ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʤʦʣʦʜʥʷʢʘ. ʅʝʤʘʪʦʜʳ ʨʦʜʦʚ Nematodirus ʠ Haemonchus contortus 

ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʧʠʱʝʚʘʨʝʥʠʷ ʠ 

ʘʥʝʤʠʷʤʠ. ʆʙʥʘʨʫʞʝʥʠʝ ʮʝʩʪʦʜ (Moniezia) ʠ ʪʨʠʭʦʮʝʬʘʣ (T. ovis) ʜʦʧʦʣʥʷʝʪ ʢʘʨʪʠʥʫ 

ʧʦʣʠʠʥʚʘʟʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʧʦʣʠʠʥʚʘʟʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʠ ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʝʛʝʣʴʤʠʥʪʠʟʘʮʠʠ, ʘʥʪʠʢʦʢʮʠʜʠʦʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʭʝʤ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. 

 

 

UDC: 619:636.2:591.13                                                         DOI 10.52578/2305-9397-2025-3-1-85-93 

IRSTI: 68.41.37 

 

Sabyrova A.K., PhD student, the main author , https://orcid.org/0009-0004-3202-8662 

Non-profit Joint Stock Company çShakarim University of Semeyè, Glinki Street 20A, 071412, 

Republic of Kazakhstan, akbotasabyrova399@gmail.com   

Dyusembaev S.T., Doctor of Veterinary Sciences, Professor, https://orcid.org/0000-0001-6259-2871 

Non-profit Joint Stock Company çShakarim University of Semeyè, Glinki Street 20A, 071412, 

Republic of Kazakhstan, sergazi_d@mail.ru  

Koigeldinova A.S., Candidate of Veterinary Sciences, Associate Professor, https://orcid.org/0000-

0001-7402-2913 

Non-profit Joint Stock Company çShakarim University of Semeyè, Glinki Street 20A, 071412, 

Republic of Kazakhstan, ainurkoigeldinova@mail.ru 

Suleimenov Sh.K., PhD, https://orcid.org/0000-0002-6164-9407  

Non-profit Joint Stock Company çShakarim University of Semeyè, Glinki Street 20A, 071412, 

Republic of Kazakhstan,, agrotekhnopark@internet.ru  

 

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 milk productivity of cows in the winter-spring 

period. The experiment was conducted in a tie-stall 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 main parameters of the microenvironment (temperature, humidity, air velocity, ammonia 

and COϜ 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 results 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 most stable physiological indicators and 

maximum productivity (2772Ñ20 kg). In the center of the room (group 2), conditions were less 

favorable, which was accompanied by signs of physiological stress in cows and a decrease in milk 

yield (2687Ñ18 kg). The indicators of the third group were at an intermediate 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. 

 

Key words: microclimate, cows, productivity, physiology, ventilation. 

 

Introduction. The integrated veterinary and sanitary assessment of dairy cattle housing 

conditions requires a multi-faceted approach that incorporates animal welfare, management practices, 

veterinary intervention, and the analysis of antimicrobial use. Effective housing conditions are 

critical for the welfare of 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 technologies, the selection of animal welfare 

measures, and staff competencies in dairy management [1]. Implementing a structured welfare plan 

can significantly impact the health and productivity of dairy cattle by addressing factors such as 

housing design, air quality, and space per animal. Evidence suggests that housing setups, including 

whether cows are kept in tie stalls or free-stall systems, can influence welfare outcomes. While some 

organic farms utilize tie stalls, which may not always meet modern welfare standards, conventional 

farms tend to adopt more progressive housing systems [2]. 

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. The herd health 

approach to veterinary care emphasizes monitoring and documentation to enable early identification 

of issues arising from housing conditions [3]. Studies demonstrate that integrating regular veterinary 

visits and preventive health management leads to improved animal health outcomes and reduced 

reliance on antimicrobials [4]. 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 cattle [5]. 

A major concern in dairy farming is the judicious use of antimicrobials, crucial for controlling 

health issues while avoiding resistance development. Evidence indicates that better-managed farms, 

often with appropriate veterinary oversight, demonstrate lower levels of antimicrobial usage 

compared to poorly managed operations [6, 7]. This highlights the connection between veterinary 

guidance, proper housing, and the responsible use of antimicrobials, reinforcing the need for 

comprehensive veterinary and management strategies within dairy farming. 

Integrating veterinary preventive medicine within dairy management promotes better animal 

health and enhances economic efficiency [8]. The strategic implementation of veterinary advice, 

alongside appropriate 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 and humidity, plays a crucial role in the health and productivity of dairy cattle. For 

example, W·jcik et al. reported that barn temperatures were within acceptable limits during the 

autumn and winter, but often exceeded optimal values by approximately 7ÁC in the spring, 

highlighting the need for better temperature regulation systems in dairy barns to maintain animal 

welfare [9]. Similarly, ɹʦʨʱ identified that maintaining a thermally neutral environment (between -5 

to 25 ÁC) is essential for the comfort of cows, demonstrating that variations in temperature 

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 providing separate housing for dry cows can enhance 

microclimatic conditions and thereby improve animal health, welfare, and productivity [11]. Further 

reinforcing this point, ɿʠʛʘʥʰʠʥ analyzed 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 studies 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 correspond to 

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 of microclimate 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 addressing challenges 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, informed by physiological and 

environmental science, remain critical for advancing the dairy industry. 

Materials and Methods. The veterinary and sanitary-hygienic assessment of the livestock 

facility was conducted at LLP ñQaliqanulyò (Abai Region, Semey City, Steklyanka Rural District) 

during the period from December 2023 to March 2024. Microclimate parameters were monitored 

using standard laboratory-instrumental and physical measurement methods. 

Air temperature and relative humidity were measured using a thermohygrometer (model NTC-

1), air velocity was recorded with a thermo-anemometer (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 (OKA-T). Measurements 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 single-story (non-attic) barn designed to accommodate  

200 dairy cattle. Three 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, watering, and care conditions. 

The physiological state of the animals was assessed by measuring body temperature, pulse rate, 

and respiratory rate. For the morpho-biochemical blood analysis, erythrocyte count, leukocyte count, 

hemoglobin concentration, and total protein 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 conducted in a single-story barn with tethered housing of animals 

(Figure 1). 

 

 
Figure 1 ï 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 made of pipes and fitted with mounts for a linear milk 

pipeline. 

 

Table 1 ï Key Microclimate Parameters 

Group Month 
Temperature, 

ÁC 
Humidity, % 

Air velocity, 

m/s 

Ammonia, 

mg/mį 
COϜ, % Illuminance, lx 

 

 

 

Group1 

December 6,2Ñ0,3 72,3Ñ1,5 0,30Ñ0,04 13,6Ñ0,4 0,15Ñ0,01 63,5Ñ3,0 

January 5,8Ñ0,5 71,0Ñ2,0 0,43Ñ0,04 18,2Ñ0,4 0,17Ñ0,01 65,0Ñ3,3 

February 5,6Ñ0,5 73,1Ñ2,0 0,46Ñ0,08 18,5Ñ0,4 0,20Ñ0,01 66,5Ñ3,4 

March 6,7Ñ0,4 75,5Ñ2,2 0,34Ñ0,10 17,5Ñ0,8 0,21Ñ0,02 67,5Ñ3,8 

Group 2 

 

December 8,6Ñ0,4 82,5Ñ1,5 0,20Ñ0,01 19,7Ñ0,5 0,22Ñ0,01 31,5Ñ2,0 

January 9,3Ñ0,5 84,0Ñ2,0 0,22Ñ0,02 21,3Ñ0,7 0,25Ñ0,02 32,0Ñ2,6 

February 10,0Ñ0,4 85,9Ñ1,8 0,24Ñ0,02 22,0Ñ0,7 0,26Ñ0,03 34,7Ñ2,2 

March 10,2Ñ0,5 87,4Ñ2,4 0,21Ñ0,03 22,2Ñ1,0 0,29Ñ0,01 36,0Ñ2,0 

Group 3 

 

December 6,6Ñ0,5 73,0Ñ2,7 0,26Ñ0,02 17,8Ñ0,6 0,20Ñ0,01 62,5Ñ2,8 

January 6,2Ñ0,4 73,1Ñ3,0 0,24Ñ0,01 19,2Ñ0,6 0,22Ñ0,01 63,0Ñ2,6 

February 6,0Ñ0,5 75,4Ñ3,5 0,37Ñ0,02 20,7Ñ0,7 0,24Ñ0,02 64,0Ñ2,4 

March 7,2Ñ0,5 76,3Ñ3,7 0,28Ñ0,01 20,0Ñ0,8 0,23Ñ0,02 61,5Ñ2,7 

 

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 assessment of the stability and variability 

of the measured parameters under the study conditions. 

In Group 1, moderately cold temperature conditions were observed (ranging from 5.6 Ñ 0.5 to 

6.7 Ñ 0.4 ÁC), with relative humidity between 71.0% and 75.5%. Ammonia concentrations ranged from 

13.6 to 18.5 mg/mį, while carbon dioxide levels ranged from 0.15% to 0.21%. 

Group 2 was characterized by warmer and more humid conditions (temperatures reaching up to 

10.2 ÁC and humidity up to 87.4%), along with higher concentrations of ammonia (up to 22.2 mg/mį) 

and carbon dioxide (up to 0.29%), but lower illumination levels (31.5ï36.0 lx). 

Group 3 had conditions similar to those of Group 1, with temperatures ranging from 6.0 to 

7.2 ÁC and ammonia levels up to 20.7 mg/mį. The illumination in this group was significantly higher 

than in Group 2, ranging from 61.5 to 64.0 lx. 

Thus, the table provides a clear visual representation of the differences in microclimatic 

conditions across the groups and serves as a basis for analyzing their potential 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 winterïspring period (December to March). The parameters 

include body temperature, pulse rate, and respiratory rate, which together allow for an assessment of 

the animalsô general health status depending on the microclimatic conditions in different areas of the 

barn. 

In Group 1, located near the entrance of the facility, the physiological parameters remained 

stable: body temperature ranged from 38.4 Ñ 1.5 to 38.6 Ñ 1.6 ÁC, pulse rate from 62 Ñ 2.8 to 68 Ñ 2.9 

beats per minute, and respiratory rate from 22 Ñ 1.0 to 24 Ñ 1.1 breaths per minute. These values 

indicate moderate environmental influence and good adaptation of the animals to the housing 

conditions. 
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Table 2 ï Clinical Parameters 

Group Parameter December January February March 

 

Group 1 

 

Body 

temperature, ÁC 
38,5Ñ1,6 38,4Ñ1,5 38,6Ñ1,4 38,4Ñ1,8 

Pulse, beats/min 66Ñ2,6 62Ñ2,8 64Ñ2,6 68Ñ2,9 

Respiration, 

breaths/min 
24Ñ1,1 22Ñ1,0 22Ñ1,1 23Ñ1,2 

 

Group 2 

 

Body 

temperature, ÁC 
38,9Ñ1,8 38,8Ñ2,1 39,1Ñ2,6 39,0Ñ2,3 

Pulse, beats/min 73Ñ3,0 70Ñ3,5 70Ñ3,1 77Ñ3,8 

Respiration, 

breaths/min 
29Ñ1,5 28Ñ1,7 28Ñ1,6 30Ñ1,0 

 

 

Group 3 

 

Body 

temperature, ÁC 
38,8Ñ1,7 38,6Ñ1,4 39,0Ñ1,6 38,7Ñ1,6 

Pulse, beats/min 71Ñ2,8 66Ñ3,0 68Ñ3,4 72Ñ3,0 

Respiration, 

breaths/min 
27Ñ1,6 26Ñ1,4 25Ñ0,8 27Ñ1,2 

 

Group 2, situated in the central part of the barn, showed elevated values across all clinical 

indicators. Body temperature averaged 38.8ï39.1 ÁC, with pulse rate reaching up to 77 Ñ 3.8 beats per 

minute and respiratory rate up to 30 Ñ 1.0 breaths per minute. This may suggest increased 

physiological stress associated with less 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 38.6 Ñ 1.4 to 39.0 Ñ 1.6 ÁC, pulse rate from 66 Ñ 3.0 to 72 Ñ 3.0 beats per 

minute, and respiratory rate from 25 Ñ 0.8 to 27 Ñ 1.2 breaths per minute. These data reflect a relatively 

stable physiological condition in the animals despite their placement. 

Overall, the presented clinical parameters demonstrate 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 housing conditions and ensure physiological comfort for the animals. 

 

Table 3 ï 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 2772Ñ20 2687Ñ18 2724Ñ21 

 

Table 3 presents data on the total milk yield of cows from the three experimental groups during 

the stall period. 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 the barn entrance, the average milk yield was 2772 Ñ 20 kg, with 

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 yields, averaging  

2687 Ñ 18 kg, with individual values ranging 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 the barn, demonstrated an intermediate level of milk 

productivity ð 2724 Ñ 21 kg. The range 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 in Groups 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 and animal welfare. 

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, air velocity, 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 humidity levels, better illumination, and the lowest concentrations of 

harmful gases. 

According to published data, microclimatic factorsðespecially air temperature and relative 

humidityðsignificantly affect thermoregulation, stress level, and the overall physiological status 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 in this group. 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. The impact of 

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. Elevated COϜ levels 

indicate inadequate ventilation and pose a risk of hypoxia, especially in tethered housing systems [22]. 

The analysis of milk productivity revealed that cows in Group 1, kept under more stable 

microclimatic conditions, had the highest milk yield (2772 Ñ 20 kg). This supports findings that 

comfortable housing 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 for temperature 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 in animals 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 physiological stressðmanifested in 

increased body 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 overall condition 

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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ʊתʁɯʅ 

ɹײʣ ʟʝʨʪʪʝʫʜʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʥʳʩʘʥʳʥʜʘסʳ ʤʠʢʨʦʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʜʳץ שʳʩ-

ʢᴇʢʪʝʤ ʢʝʟʝשʽʥʜʝʛʽ ʩʠʳʨʣʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢװʡʽ ʤʝʥ ʩװʪ ᴇʥʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨʽ ʞʘʥ-ʞʘץʪʳ 

ʙʘסʘʣʘʥʜʳ. ʕʢʩʧʝʨʠʤʝʥʪ ʰʘʪʳʨʩʳʟ, ʙʘʡʣʘʫʣʳ ײʩʪʘʫ ʞװʡʝʩʽ ʙʘʨ ʩʠʳʨ ץʦʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʄʘʣʜʘʨ װʰ ʘʡʤʘץץʘ ʙᴇʣʽʥʽʧ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ: ʢʽʨʝʙʝʨʽʩ ʙᴇʣʽʛʽ, ʦʨʪʘʣʳץ ʙᴇʣʽʢ ʞᴅʥʝ ץʦʨʘʥʳש 

ʰʝʪʢʽ ʘʡʤʘסʳ. ᴄʨ ʪʦʧ װʰʽʥ ʘʡ ʩʘʡʳʥ ʽʰʢʽ ʦʨʪʘ ʧʘʨʘʤʝʪʨʣʝʨʽ (ʪʝʤʧʝʨʘʪʫʨʘ, ʳʣסʘʣʜʳʣʳץ, ʘʫʘ 

 ʪʘʥʫץʢʦʥʮʝʥʪʨʘʮʠʷʩʳ, ʞʘʨʳ שʳʣ ʛʘʟʳʥʳץʳʰץʳ, ʘʤʤʠʘʢ ʧʝʥ ʢᴇʤʽʨסʞʳʣʜʘʤʜʳ שʘʣʳʩʳʥʳסʦʟץ

ʜʝשʛʝʡʽ), ʩʦʥʜʘʡ-ʘץ ʩʠʳʨʣʘʨʜʳש ʢʣʠʥʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ (ʜʝʥʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ʧʫʣʴʩ, ʪʳʥʳʩ 

ʘʣʫ ʞʠʽʣʽʛʽ) ʪʽʨʢʝʣʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪײʨʳʧ ʙʘסʫ ʢʝʟʝשʽʥʜʝʛʽ ʞʘʣʧʳ ʩװʪ ᴇʥʽʤʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʝץ שʦʣʘʡʣʳ ʤʠʢʨʦʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ʢʽʨʝʙʝʨʽʩ ʙᴇʣʽʢʪʝ 

(1-ʪʦʧ) ʙʘʡץʘʣʜʳ. ʄײʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ʳʣסʘʣʜʳʣʳץ ʦשʪʘʡʣʳ ʜʝשʛʝʡʜʝ ʙʦʣʳʧ, ʟʠʷʥʜʳ 

ʛʘʟʜʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʪᴇʤʝʥ, ʞʘʨʳץʪʘʥʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʙʦʣʜʳ. ɹײʣ ʪʦʧʪʘסʳ ʩʠʳʨʣʘʨ ʝש 

ʪײʨʘץʪʳ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʞᴅʥʝ ʝש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢʢʝ (2772Ñ20 ʢʛ) ʠʝ ʙʦʣʜʳ. 

 ʣײʦʣʘʡʩʳʟ ʙʦʣʜʳ, ʙץ ʨʜʝװʜʘʡ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪסʙᴇʣʽʛʽʥʜʝ (2-ʪʦʧ) ʞʘ ץʦʨʪʘʣʳ שʦʨʘʥʳפ

ʩʠʳʨʣʘʨʜʘ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞװʢʪʝʤʝʥʽש ʙʝʣʛʽʣʝʨʽʤʝʥ ʞᴅʥʝ ʩװʪ ᴇʥʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽʤʝʥ 

(2687Ñ18 ʢʛ) ʩʠʧʘʪʪʘʣʜʳ. תʰʽʥʰʽ ʪʦʧʪʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʦʨʥʘʣʘʩʪʳ. 

ʆʩʳʣʘʡʰʘ, ץʦʨʘ ʽʰʽʥʜʝʛʽ ʤʠʢʨʦʢʣʠʤʘʪ, ʞʘʥʫʘʨʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ʦʣʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽ ʘʨʘʩʳʥʜʘ ʘʥʳץ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʙʘʨ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ 

ʩʠʳʨ ץʦʨʘʣʘʨʳʥʳש ʽʰʢʽ ʦʨʪʘʩʳʥ ʦשʪʘʡʣʘʥʜʳʨʫʜʳש ʞʘʥʫʘʨʣʘʨʜʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ 
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ʞʘʡʣʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʞᴅʥʝ ʩװʪʪʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ 

ʤʘשʳʟʜʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 

ʈɽɿʖʄɽ 
ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʧʦʤʝʱʝʥʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʕʢʩʧʝʨʠʤʝʥʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʙʝʩʯʝʨʜʘʯʥʦʤ 

ʢʦʨʦʚʥʠʢʝ ʩ ʧʨʠʚʷʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʛʜʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʟʦʥʳ ʨʘʟʤʝʱʝʥʠʷ ʞʠʚʦʪʥʳʭ: ʫ 

ʚʭʦʜʘ, ʚ ʮʝʥʪʨʝ ʠ ʚ ʪʦʨʮʝʚʦʡ ʯʘʩʪʠ ʧʦʤʝʱʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʝʞʝʤʝʩʷʯʥʦ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʩʨʝʜʳ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʤʠʘʢʘ ʠ COϜ, ʦʩʚʝʱʸʥʥʦʩʪʴ), ʘ ʪʘʢʞʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʧʫʣʴʩ, ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ). ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʘʣʦʚʘʷ ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʫʜʦʷʤ ʟʘ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʚ ʟʦʥʝ ʫ ʚʭʦʜʘ 

(ʛʨʫʧʧʘ 1), ʛʜʝ ʥʘʙʣʶʜʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ, ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʚʳʩʦʢʘʷ ʦʩʚʝʱʸʥʥʦʩʪʴ. ɾʠʚʦʪʥʳʝ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠ ʥʘʠʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (2772Ñ20 ʢʛ).  

ɺ ʮʝʥʪʨʝ ʧʦʤʝʱʝʥʠʷ (ʛʨʫʧʧʘ 2) ʫʩʣʦʚʠʷ ʙʳʣʠ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʧʨʠʟʥʘʢʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫ ʢʦʨʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ʫʜʦʝʚ (2687Ñ18 ʢʛ). ʇʦʢʘʟʘʪʝʣʠ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʫʨʦʚʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʯʸʪʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʧʦʤʝʱʝʥʠʷ, 

ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʫʨʦʚʥʝʤ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʜʯʸʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʢʦʨʦʚʥʠʢʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 
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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 productivity 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 temperature, relative and absolute humidity, 

carbon dioxide (COϜ) concentration, ammonia (NHϝ) concentration, and the temperatureïhumidity 

index (THI). 

The research was conducted in JanuaryïFebruary 2024 at a livestock facility near the city of 

Semey, in a cowshed designed for 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 

as low as -2.8 ÁC, while the relative humidity reached 92%. Absolute humidity was recorded at 7.8 

g/mį, and the THI index rose to 62 units. The COϜ concentration reached 2700 ppm, and the NHϝ 
concentration was recorded at 36 ppm. 

Significant deviations of these indicators from the permissible norms were found to negatively 

affect the physiological state of the cows, contributing to a 10ï18% 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 microclimate. 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 

(COϜ), ammonia (NHϝ), 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 genetic potential of dairy cows largely depends on management 

conditions, including the microclimate within the barn [1]. The term ñbarn microclimateò refers to the 

combination of air temperature, relative humidity, concentrations of harmful gases (NHϝ, COϜ), 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 season, microclimatic conditions can change drastically, disrupting the 

animalsô thermal balance. In particular, studies conducted in Ukraine, Lithuania, and Estonia have 

shown that fluctuations in air temperature and humidity can reduce milk yield by an average of 1.5ï

2.2 kg [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 

Temperature-Humidity Index (THI) is widely recognized 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 Republic and 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 

straw-based roof insulation and sand 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 efficiency, and 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 effectiveness of such systems 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 contribute to enhancing microclimate efficiency. Through the use 

of photovoltaic panels and energy-efficient lighting, it is possible to optimize both internal temperature 

and energy consumption [5, p. 3, 9, p. 427]. 

Taking the above into account, the aim of this 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 

production 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 meters in length 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 naturalðair enters through windows and doors, and air exchange occurs via roof-

mounted, non-mechanical ventilation openings. 

 

 
Figure 1 ï Map of the Abay region 

 

Manure removal was carried out using scraper-type TSN conveyors. Milking was performed 

three times a day using a "Yolka" milking system, directly at the cowsô tethered locations. 

Microclimatic parameters were measured at two different heights: 

¶ Height 1 ï 1.5 m above floor level, corresponding to the level at which cows stand 

¶ Height 2 ï 0.17ï0.25 m above floor level, corresponding to the level at which cows lie down. 

¶ Measurements were 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 website www.kazhydromet.kz. 

Measurements inside the barn were taken at ten points, allowing for analysis of variations across 

the barnôs length and width. The dual-height measurements helped to assess the microclimate's impact 

on both cow comfort (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 JanuaryïFebruary 2024 in the same barn described above. 

The microclimatic indicators were measured using the following instruments: 

¶ Air temperature and relative humidity: MASTECH MS6300 

¶ Carbon dioxide (COϜ) and ammonia (NHϝ): OKA-92MT gas analyzer 

¶ 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 from www.kazhydromet.kz. 

Results. During the observation period, the outside air temperature ranged from ï5 ÁC to ï

15 ÁC, with the lowest value dropping to ï19 ÁC on one of the days. These values correspond to the 

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 from ï8 ÁC to ï

14 ÁC; relative humidity was 57ï60%; COϜ concentration was 450ï460 ppm; NHϝ concentration was 

0.62 mg/mį; wind direction fluctuated from northeast to northwest, with a speed of approximately  

1ï2 m/s. 

Figure 2 presents the results of microclimate parameters from February 5ï8, 2024. Analysis of 

the experimental data revealed significant spatial differences in temperature and humidity levels across 

various points within the barn. 

http://www.kazhydromet.kz/
http://www.kazhydromet.kz/
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Figure 2 ï Air temperature across different areas of the dairy barn 

 

Maintaining optimal temperature during winter is crucial for dairy cows' health, physiological 

status, and productivity. According to scientific recommendations, the optimal thermal range for 

lactating cows is between +4 ÁC and +15 ÁC, where heat exchange and energy expenditure remain 

within normal physiological limits. The graph shows considerable temperature fluctuations inside the 

barn. Near the walls, temperatures dropped to ï2.8 ÁC, while in the center, they hovered around 

+1.5 ÁC. Under such conditions, cows expend more energy on thermoregulation, reducing resources 

available for milk synthesis. 

Cold stress may trigger metabolic changes and reduce mammary gland productivity by 8ï12%. 

Additionally, cold microclimates weaken the immune system, increasing susceptibility to respiratory 

diseases. A high temperature gradient (5ï6 ÁC) inside the barn indicates insufficient insulation and 

uneven heat distribution, leading to microclimate instability in winter. Solutions include installing 

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. 

 

 
Figure 3 ï 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 humidity for dairy cows is 60ï75%. However, as shown in Figure 3, relative humidity 

levels inside the barn ranged from 85% to 92%, significantly exceeding the norm. 

Elevated humidity negatively affects the animalsô respiratory tracts and increases the 

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 that at 85ï90% humidity, milk yield may 
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drop by 6ï10%. Moreover, subcutaneous temperature may rise, further complicating 

thermoregulation. 

To address this, improvements in both natural and mechanical ventilation, frequent bedding 

replacement, and the use of absorbent flooring materials are recommended. 

 

 
Figure 4 ï Absolute humidity in different areas of the dairy barn, g/mį 

 

Absolute humidity reflects the actual water vapor content in the air (g/mį) and directly affects 

thermoregulation and respiration. Optimal values in winter should range between 3ï6 g/mį. This 

ensures minimal energy loss and efficient body temperature control. 

Figure 4 shows absolute humidity values ranging from 5.1 g/mį near walls to 7.8 g/mį in the 

centerðexceeding the upper limit by about 30%. The 7.8 g/mį level creates discomfort for cows, 

increasing airborne ammonia and pathogen load, thus straining the respiratory system. 

Excessive absolute humidity hinders evaporation, slows heat dissipation from the skin, and can 

raise body temperature by 1ï1.5 ÁC, causing stress. Such conditions may reduce milk yield by 5ï8%. 

Moreover, damp bedding decomposes faster, raising infection risks. 

Recommendations include reinforcing ventilation systems, daily manure removal, frequent 

bedding change, and installing dehumidifiers. These measures can reduce absolute humidity by 15ï

20% and restore milk productivity. 

 

 
Figure 5 - Temperature-Humidity 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 THI range is 35ï

55, ensuring stress-free conditions. 

As shown in figure 5, the barn's THI ranged from 58 to 62, exceeding the recommended values 

by 13ï18%, indicating moderate thermal stress. Under such conditions, cows exhibit increased 

respiration rates (25ï30%) and elevated heart rates, disrupting internal homeostasis. 
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When THI exceeds 60, milk yield may decline by 10ï15%, while milk fat content decreases by 

0.2ï0.4% and protein by 0.1-0.2%. Stress can also impair fertility and shorten lactation periods. 

To mitigate this: 

¶ Stabilize air temperature (heating systems); 

¶ Reduce humidity (mechanical ventilation); 

¶ Implement automated climate control systems. 

These interventions can lower THI by 10ï15%, enhancing cow welfare and productivity. 

 

 
Figure 6 ï COϜ concentration in different areas of the dairy barn 

 

The acceptable COϜ concentration range is 1000ï1500 ppm. However, the figure 6 shows levels 

reaching 2100ï2700 ppmð40ï80% above recommended values. This results in reduced air quality 

and induces hypoxia in cows. 

At 2700 ppm, cows experience a 20ï25% increase in respiration rate and a 10% rise in energy 

expenditure, impairing mammary function. Studies confirm an 8ï12% reduction in milk yield under 

such conditions. 

Recommended actions include enhancing ventilation, installing COϜ sensors with automated 

control, and accelerating air circulation. These measures can lower gas concentration by 30ï40% and 

restore oxygen levels. 

 

 
Figure 7 ï NHϝ concentration in different areas of the dairy barn 

 

Ammonia levels should remain between 10ï20 ppm. The study detected NHϝ concentrations of 

30ï36 ppm inside the barnð60ï80% 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 can also be 

absorbed through the skin, leading to metabolic stress. Under these conditions, milk yield may drop by 

12ï18%, and conception rates may decrease by up to 15%. 

To reduce NHϝ concentrations, timely manure and urine removal, frequent bedding 

replacement, and 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 regionðspecifically temperature, relative and absolute humidity, COϜ and NHϝ 
concentrations, and the Temperature-Humidity Index (THI)ðon the physiological condition and milk 

productivity of dairy cows. The findings are consistent with numerous international studies. 

Increased ambient temperatures and THI values lead to a decline 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 [14, p. 482]. 

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 abrupt changes in temperature 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 behavior under pasture systems. During winter, disrupted heat exchange reduced feed intake and 

rest periods, negatively impacting productivity [17, p. 2]. 

Elevated NHϝ and COϜ levels cause mastitis, respiratory diseases, and metabolic stress. These 

conditions lead to a 12ï18% reduction in milk yield [18, p. 4]. 

Microclimate directly affects resting time and daily activity in dairy cows. These factors, 

particularly in winter, 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 and recommended 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 modern engineering 

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 dairy cows. Deviations from 

optimal temperature, increases in both relative and absolute humidity, and elevated levels of COϜ and 

NHϝ negatively impact cow health by disrupting thermoregulation and impairing mammary gland 

function. 

When temperatures dropped to ï2.8 ÁC and humidity levels reached 92%, milk productivity 

decreased by an average of 10ï18%. Additionally, a THI above 60 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, frequent bedding 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 importance of optimizing indoor environmental 

conditions in livestock facilities. Implementing the suggested measures can significantly improve milk 

production and enhance overall animal health. 
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 ʜʘʡʳʥʘ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨסʞʘ ץʬʠʟʠʦʣʦʛʠʷʣʳ שʦʨʘ ʽʰʽʥʜʝʛʽ ʤʠʢʨʦʢʣʠʤʘʪ ï ʤʘʣʜʳפ

ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʞᴅʥʝ 

ʘʙʩʦʣʶʪʪʽʢ ʳʣסʘʣʜʳʣʳץ, ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳ (COϜ), ʘʤʤʠʘʢ (NHϝ) ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʞᴅʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘïr ʣסʘʣ ʠʥʜʝʢʩʽ (THI) ʩʠʷץʪʳ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʽʨʢʝʣʜʽ. 

ɿʝʨʪʪʝʫ 2024 ʞʳʣʜʳץ שʘשʪʘʨ-ʘץʧʘʥ ʘʡʣʘʨʳʥʜʘ ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʤʘשʳʥʜʘסʳ ʤʘʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʢʝʰʝʥʽʥʜʝ, 100 ʙʘʩ ʩʠʳʨסʘ ʘʨʥʘʣסʘʥ ץʦʨʘʜʘ ʞװʨʛʽʟʽʣʜʽ. ᴆʣʰʝʫʣʝʨ ʦʥ ʥװʢʪʝʜʝ, ʝʢʽ 

ʙʠʽʢʪʽʢʪʝ (0,2 ʤ ʞᴅʥʝ 1,5 ʤ) ʪʨ̔ʢʝʣʜʽ. ʅᴅʪʠʞʝʣʝʨʛʝ ʩᴅʡʢʝʩ, ץʦʨʘ ʽʰʽʥʜʝʛʽ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ -

2,8 ÁC-ץʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʛʝʥ, ʘʣ ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳס-92% ץʘ ʜʝʡʽʥ ʞʝʪʢʝʥ. ɸʙʩʦʣʶʪʪʽʢ 

ʳʣסʘʣʜʳʣʳ7,8 ץ ʛ/ʤį, THI ʠʥʜʝʢʩʽ 62 ʙʽʨʣʽʢʢʝ ʜʝʡʽʥ ʢᴇʪʝʨʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, COϜ 
ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 2700 ppm, ʘʣ NHϝ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 36 ppm ʜʝשʛʝʡʽʥʜʝ ʪʽʨʢʝʣʛʝʥ. 

ɸʪʘʣסʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʥʦʨʤʘʜʘʥ ʝʜᴅʫʽʨ ʘʫʳʪץʫʳ ʩʠʳʨʣʘʨʜʳש 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʢװʡʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʽʧ, ʩװʪ ᴇʥʽʤʜʽʣʽʛʽʥʽ10 שï18%-סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽʥʝ ʳץʧʘʣ 

ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ץʦʨʘ ʽʰʽʥʜʝʛʽ ʤʠʢʨʦʢʣʠʤʘʪʪʳ ʪײʨʘץʪʘʥʜʳʨʫ 

 ʳʣʘʫץʞʝʣʜʝʪʢʽʰʪʝʨ, ʘʚʪʦʤʘʪʪʳ ʢʣʠʤʘʪ-ʙʘ ץʳʰʪʘʨ, ʤʝʭʘʥʠʢʘʣʳץʳʟʳʣ ʞʳʣʳʪץʰʽʥ ʠʥʬʨʘװ

ʞװʡʝʣʝʨʽ ʩʠʷץʪʳ ʰʘʨʘʣʘʨʜʳ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. ɹײʣ ʟʝʨʪʪʝʫ ץʳʩץʳ ʢʝʟʝשʜʝ ʩʠʳʨʣʘʨʜʳש 

ᴇʥʽʤʜʽʣʽʛʽʥ ʩʘץʪʘʫ ʤʝʥ ʘʨʪʪʳʨʫסʘ ʘʨʥʘʣסʘʥ סʳʣʳʤʠ-ʥʝʛʽʟʜʝʣʛʝʥ ײʩʳʥʳʩʪʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

ʈɽɿʖʄɽ 
ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʢʦʨʦʚʥʠʢʘʭ ʜʣʷ ʜʦʡʥʳʭ ʢʦʨʦʚ ʚ ʉʝʤʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʦʣʦʢʘ. ʄʠʢʨʦʢʣʠʤʘʪ ʚʥʫʪʨʠ ʢʦʨʦʚʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʪʘʢʠʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠ 

ʘʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (COϜ), ʘʤʤʠʘʢʘ (NHϝ) ʠ ʠʥʜʝʢʩ 
ʪʝʤʧʝʨʘʪʫʨʳïʚʣʘʞʥʦʩʪʠ (THI). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʷʥʚʘʨʝïʬʝʚʨʘʣʝ 2024 ʛʦʜʘ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚʙʣʠʟʠ ʛʦʨʦʜʘ ʉʝʤʝʡ, ʚ ʢʦʨʦʚʥʠʢʝ, ʨʘʩʩʯʠʪʘʥʥʦʤ ʥʘ 100 ʛʦʣʦʚ ʩʢʦʪʘ. 

ʀʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʜʝʩʷʪʠ ʪʦʯʢʘʭ ʥʘ ʜʚʫʭ ʚʳʩʦʪʘʭ (0,2 ʤ ʠ 1,5 ʤ). ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʢʦʨʦʚʥʠʢʝ ʦʧʫʩʢʘʣʘʩʴ ʜʦ -2,8 ÁC, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 92%. ɸʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 7,8 ʛ/ʤį, ʠʥʜʝʢʩ THI ʧʦʜʥʷʣʩʷ ʜʦ 

62 ʝʜʠʥʠʮ. ʂʦʥʮʝʥʪʨʘʮʠʷ COϜ ʜʦʩʪʠʛʘʣʘ 2700 ppm, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ NHϝ ð 36 ppm. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ 

ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 10ï18%. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʦ 

ʧʨʠʤʝʥʷʪʴ ʠʥʬʨʘʢʨʘʩʥʳʝ ʦʙʦʛʨʝʚʘʪʝʣʠ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʢʦʨʦʚʥʠʢʘʭ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
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IMPACT OF TOXOCARA CANIS INFECTION 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 hosts of Toxocara canis and to analyze the associated hematological and biochemical 

alterations. The experiment was carried out at Zhangir Khan West Kazakhstan Agrarian-Technical 

University (Uralsk), involving seven rabbits: four were assigned to the experimental group and orally 

administered T. canis eggs 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 30 post-infection for hematological and 

biochemical analysis. The results 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 parameters 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 parasitic invasion. 

In conclusion, the findings confirm that rabbits develop characteristic immune and 

physiological responses to T. canis infection, supporting their potential role as paratenic hosts. These 

results highlight the epidemiological relevance of rabbits in the transmission of toxocariasis and 

underscore the need for further research into zoonotic implications. 

 

Key words: Toxocara canis, rabbits, paratenic host, blood parameters 

 

Introduction. Toxocarosis, primarily caused by the nematodes Toxocara canis and Toxocara 

cati, is a serious public health problem that is increasingly recognized in Kazakhstan. Transmission 

of Toxocara species occurs mainly through accidental ingestion of infective eggs in contaminated 

soil, water or food, often as a result of 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 human-animal interaction - especially urban areas with a 

high number of stray animals - show an increased risk of zoonotic diseases such as toxocarosis [3]. 

The epidemiology of Toxocara canis is particularly closely linked 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 Toxocara parasites 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 situation in Kazakhstan 

[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 improving hygiene 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 the need to monitor and control parasitic infections in both 

domestic and wild animals [7]. Control of such zoonotic diseases requires an integrated approach 

https://orcid.org/0000-0001-7081-1632
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involving veterinary science, including adequate deworming protocols and information campaigns 

aimed at reducing the risk of transmission to humans [8]. 

Toxocara canis infections 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 physiological normal range, while the 

presence of specific IgG-antibodies to parasite antigens is observed [9]. 

Toxocara canis infection can cause gastrointestinal disorders in rabbits, including diarrhea and 

abdominal discomfort. When larvae migrate through the intestine, 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 intestinal manifestations of T. canis in 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 migration. T. canis larvae 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 in rabbits [11]. 

Experimental infections with Toxocara canis in 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 controls, emphasizing 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 and the inflammatory 

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 a paratenic host for 

toxocarosis. 

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

experiment (Figure 1). 

 

 
Figure 1 - Experimental rabbits 

 

Eggs of Tochosaga canis were obtained from dogs infected with toxocarosis (Figure 2). They 

were cultured at 20 - 24ÁC in a cuvette with soil at a depth of 5 - 7 cm under room light until they 
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reached the invasive stage (L2 formation). Extraction of eggs from soil was carried out in accordance 

with MUK 4.2.2661-10 ñMethods of sanitary-parasitological researchò. The method of V.A. Santaren 

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 hematological analyzer URIT-2900 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 norm, appetite - 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 eggs of Toxocara canis when infected) and No 2  

(100 eggs of Toxocara canis when infected) there were no differences in determining clinical 

parameters, in rabbits No 3 (200 eggs of Toxocara canis when infected) and No 4 (500 eggs of 

Toxocara canis when infected) a slight oppression was noted, immobility, decreased appetite, rapid 

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 normalized - appetite appeared, mobility was 

restored, but jaundice of mucous 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. 

Hematological parameters in experimental and control rabbits had no significant differences and 

were within the physiological norm throughout the experiment (Table 1). It should be noted that 

rabbits No 3 and No 4 had eosinophilia, on the 5th day the number of eosinophils amounted to 

6,40Ñ0,50 %, on the 10th day - 7,85Ñ1,80 %, on the 20th day - 8,85Ñ0,3, on the 30th day - 9,50Ñ 

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, respectively, 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), protein, bilirubin 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, most of the indicators normalized, indicating the adaptation of rabbits to parasitic invasion. 

 

Table 1 - Hematological parameters of rabbits in experimental toxocarosis 

 

Indicators 

After infection 

5th day 10th day 20th day 

Experimental 

group 

Control 

group 

Experimental 

group 

Control 

group 

Experimen 

tal group 

Con 

trol 

group 

1 2 3 4 5 6 7 

Hemoglobin (Hb), 

g/l 
126Ñ12 138Ñ11 127Ñ14 137Ñ12 131Ñ8 

138Ñ 

13 

Erythrocytes 

(RBC), x106/ɛl 
5,91Ñ1,40 6,98Ñ1,30 5,80Ñ1,60 

6,85Ñ 

1,30 
6,02Ñ1,30 

6,85Ñ 

1,50 

Average 

hemoglobin content 

in erythrocyte 

(MCH), pg 

 

8,10Ñ0,20 

 

19,10Ñ 

0,30 

 

18,30Ñ0,20 

 

18,90Ñ 

0,10 

 

18,20Ñ0,30 

 

19,40Ñ

0,30 

Mean erythrocyte 

volume (MCV), 

ɛm3 

51,30Ñ1,60 
52,70Ñ 

2,10 
51,80Ñ1,50 

52,30Ñ 

1,20 
51,40Ñ1,70 

52,80Ñ

2,10 

Average 

hemoglobin 

concentration in 

erythrocyte 

(MCHC), g/l 

348,00Ñ5,30 
357,00Ñ 

45,00 
346,00Ñ6,20 

359,00Ñ 

6,10 

351,00Ñ 

4,50 

358,00

Ñ4,80 

Erythrocyte 

anisocytosis rate 

(RDW), % 

14,80Ñ1,50 
12,70Ñ 

2,40 
15,10Ñ2,50 

13,60Ñ 

3,10 
13,50Ñ2,10 

12,80Ñ

1,70 

Hematocrit (Ht), % 38,10Ñ1,50 
40,20Ñ 

1,30 
35,10Ñ1,80 

39,30Ñ 

1,20 
39,10Ñ1,30 

40,80Ñ

2,30 

Platelets (Pl), 

x105/ɛl 
4,65Ñ1,20 4,87Ñ0,25 4,12Ñ0,15 3,95Ñ0,15 4,01Ñ0,20 

4,35Ñ 

0,25 

White blood cells 

(WBC), x103/ɛl 
8,95Ñ0,25 6,83Ñ0,38 9,25Ñ0,25 

7,48Ñ 

1,50 
7,25Ñ1,80 

8,95Ñ 

1,70 

Eosinophils, % 6,40Ñ0,50 3,20Ñ1,20 7,85Ñ1,80 
3,60Ñ 

1,70 
8,85Ñ0,35 

3,12Ñ 

1,30 
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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. Rabbits are increasingly being considered as potential parenteral hosts of 

Toxocara canis, the causative agent of toxocarosis, a parasitic zoonosis of growing global concern. 

Parenteral hosts such as rabbits accumulate invasive larvae, but in their bodies the parasites do not 
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reach the adult stage, serving as a temporary reservoir for T. canis larvae until they are ingested by a 

definitive host, such as a dog or other carnivore [13, 14]. The presence of T. canis in rabbits has 

important implications for the transmission dynamics of this zoonotic infection, indicating more 

complex interactions in ecosystems where domestic and wild animals coexist. 

Studies have shown that after ingestion of T. canis eggs, larvae successfully penetrate the 

intestinal wall of rabbits 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 excretion of Toxocara larvae from the internal organs of 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 cycle of T. canis, but also represent an 

additional risk factor for humans, especially in cases of eating undercooked or raw rabbit meat 

containing incysted larvae [17]. 

In addition, the phenomenon of so-called ñgalactogenic transmissionò, i.e. transmission of  

T. canis larvae through milk, has been documented in rabbits. This indicates 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 increases 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 where rabbits are widely bred or 

consumed. 

The broader epidemiologic implications of the role of rabbits as parenteral hosts of Toxocara 

canis are to complicate the understanding of the spread of toxocarosis. The ability of larvae to 

survive in the tissues of a variety 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 of Toxocara canis underscores 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 and implement effective deworming measures and educational programs to reduce the 

incidence of toxocarosis in vulnerable populations - especially children and people living in 

communities with high meat consumption [20]. To effectively control the spread of this zoonotic 

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, primarily 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 physiological 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 near-normal levels by the 30th day. 

Overall, the infection had a temporary effect, and rabbits showed adaptation and recovery over 

time. 
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ʊתʁɯʅ 

ɹײʣ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ץʦʷʥʜʘʨʜʘ Toxocara canis ʧʘʨʘʟʠʪʽʤʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞץײʪʳʨʫ 

ʞʘסʜʘʡʳʥʜʘ ʪʦʢʩʦʢʘʨʦʟ ʧʘʪʦʛʝʥʝʟʽʥ ʙʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï T. canis 

ʧʘʨʘʟʠʪʽʥʽש ʧʘʨʘʪʝʥʠʢʘʣʳץ ʠʝʩʽ ʨʝʪʽʥʜʝʛʽ ץʦʷʥʜʘʨʜʳש ʨᴇʣʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʩʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʛʝʤʘʪʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʠʦʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪʘʣʜʘʫ. ʕʢʩʧʝʨʠʤʝʥʪ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש (ʆʨʘʣ ץʘʣʘʩʳ) ʙʘʟʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫʛʝ 7 ץʦʷʥ ץʘʪʳʩʪʳ: ʪᴇʨʪʝʫʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧץʘ ʙᴇʣʽʥʽʧ, ʦʣʘʨסʘ 50, 100, 200 ʞᴅʥʝ 500 ʜʘʥʘ 

ʞײʤʳʨʪץʘ ʤᴇʣʰʝʨʽʥʜʝ T. canis ʘʫʳʟ ʘʨץʳʣʳ ʝʥʛʽʟʽʣʜʽ, ץʘʣסʘʥ װʰʝʫʽ ʙʘץʳʣʘʫ ʪʦʙʳʥ ײץʨʜʳ. 

 ʞᴅʥʝ ץʥʜʝʨʽ ʘʣʳʥʳʧ, ʛʝʤʘʪʦʣʦʛʠʷʣʳװʣʛʽʣʝʨʽ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 5, 10, 20 ʞᴅʥʝ 30-ʢװ ʘʥפ

ʙʠʦʭʠʤʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʞװʨʛʽʟʽʣʜʽ. ʅᴅʪʠʞʝʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʦסʘʨʳ ʜʦʟʘʜʘ ʞץײʪʳʨʳʣסʘʥ 

 .ʘʣʜʳץʟʳʣʳʩʪʘʨʳ ʙʘʡײʪᴇʤʝʥʜʝʫʽ ʞᴅʥʝ ʪʳʥʳʩ ʘʣʫ ʙ שʦʷʥʜʘʨʜʘ ʵʦʟʠʥʦʬʠʣʠʷ, ᴅʣʩʽʟʜʽʢ, ʪᴅʙʝʪʪʽץ

500 ʞײʤʳʨʪץʘ ʘʣסʘʥ ץʦʷʥʜʘ ʰʳʨʳʰʪʳ ץʘʙʳץʪʘʨʜʳש ʩʘʨסʘʶʳ (ʠʢʪʝʨʠʷ) ʪʽʨʢʝʣʜʽ. 

ɻʝʤʘʪʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʥʝʛʽʟʽʥʝʥ ץʘʣʳʧʪʳ ʰʝʢʪʝʨʜʝ ʙʦʣסʘʥʳʤʝʥ, ˉ3 ʞᴅʥʝ ˉ4 

 .(ʘ ʜʝʡʽʥס-ʥʽ 9,5%װ30-ʢ) ʘʣʜʳץʘʨʳʣʘʫʳ ʙʘʡסʪʳ ʞʦץʨʘײʪ שʛʝʡʽʥʽשʦʷʥʜʘʨʜʘ ʵʦʟʠʥʦʬʠʣʜʝʨ ʜʝץ

ɹʠʦʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʙʘʫʳʨ ʬʝʨʤʝʥʪʪʝʨʽʥʽש (ɸʉʊ, ɸʃʊ) ʫʘץʳʪʰʘ ʞʦסʘʨʳʣʘʫʳʥ ʢᴇʨʩʝʪʪʽ, 

ʙײʣ ʦʨʛʘʥʠʟʤʥʽש ʧʘʨʘʟʠʪʪʽʢ ʠʥʚʘʟʠʷסʘ ץʘʙʳʥʫ ʨʝʘʢʮʠʷʩʳʥ ʙʽʣʜʽʨʫʽ ʤװʤʢʽʥ. 

ɾʘʣʧʳ, ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ Toxocara canis ʞץײʪʳʨʳʣסʘʥ ʞʘסʜʘʡʜʘ ץʦʷʥʜʘʨʜʘ ʘʡץʳʥ 

ʠʤʤʫʥʜʳץ ʞᴅʥʝ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘʫʘʧʪʳץ שʘʣʳʧʪʘʩʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ, ʙײʣ ʦʣʘʨʜʳש 

ʧʘʨʘʪʝʥʠʢʘʣʳץ ʠʝʣʝʨ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝ ʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜ.̔ ʄײʥʜʘʡ ʥᴅʪʠʞʝʣʝʨ ץʦʷʥʜʘʨʜʳש 

ʪʦʢʩʦʢʘʨʦʟʜʳ ʪʘʨʘʪʫʰʳ ʨʝʪʽʥʜʝ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳʥ ʞᴅʥʝ ʟʦʦʥʦʟʜʳץ ʘʫʨʫʣʘʨ 

ʙʦʡʳʥʰʘ ʙʦʣʘʰʘץ ʟʝʨʪʪʝʫʣʝʨʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. 

 

ʈɽɿʖʄɽ 
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʦʮʝʥʢʝ ʧʘʪʦʛʝʥʝʟʘ ʪʦʢʩʦʢʘʨʦʟʘ ʫ ʢʨʦʣʠʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʫʯʘʩʪʠʷ ʢʨʦʣʠʢʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʧʘʨʘʪʝʥʠʯʝʩʢʠʭ ʭʦʟʷʝʚ Toxocara canis ʠ ʘʥʘʣʠʟʘ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʪʦʤ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʸʥ ʥʘ ʙʘʟʝ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɾʘʥʛʠʨ ʭʘʥʘ (ʛ. ʋʨʘʣʴʩʢ).  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 7 ʢʨʦʣʠʢʦʚ: 4 ʦʧʳʪʥʳʭ, ʢʦʪʦʨʳʤ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʜʦʟʳ ʷʠʮ T. canis (50, 100, 200 ʠ 500 ʷʠʮ), ʠ 3 ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʦʪʙʠʨʘʣʠʩʴ ʥʘ 5, 10, 20 ʠ 30-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʦʩʦʙʝʥʥʦ ʧʦʣʫʯʠʚʰʠʭ ʚʳʩʦʢʠʝ ʜʦʟʳ ʷʠʮ, ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʵʦʟʠʥʦʬʠʣʠʠ, ʣʸʛʢʦʝ 

ʫʛʥʝʪʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ ʠ ʜʳʭʘʪʝʣʴʥʳʝ ʩʠʤʧʪʦʤʳ. ʋ ʢʨʦʣʠʢʘ, ʧʦʣʫʯʠʚʰʝʛʦ 500 ʷʠʮ, 

ʪʘʢʞʝ ʦʪʤʝʯʘʣʘʩʴ ʠʢʪʝʨʠʯʥʦʩʪʴ ʩʣʠʟʠʩʪʳʭ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʮʝʣʦʤ ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʥʦ 

ʫ ʢʨʦʣʠʢʦʚ ˉ 3 ʠ 4 ʥʘʙʣʶʜʘʣʦʩʴ ʩʪʘʙʠʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʦʟʠʥʦʬʠʣʦʚ (ʜʦ 9,5 % ʥʘ 30-ʝ 

ʩʫʪʢʠ). ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʚʳʷʚʠʣʠ ʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʸʥʦʯʥʳʭ 

ʬʝʨʤʝʥʪʦʚ (ɸʉʊ, ɸʃʊ), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʠʥʚʘʟʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʨʦʣʠʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʧʘʨʘʪʝʥʠʯʝʩʢʠʤʠ ʭʦʟʷʝʚʘʤʠ Toxocara canis, ʜʝʤʦʥʩʪʨʠʨʫʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠʥʚʘʟʠʡ. ʕʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʢʨʦʣʠʢʦʚ ʚ ʧʝʨʝʜʘʯʝ ʪʦʢʩʦʢʘʨʦʟʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʟʦʦʥʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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 ɸʍʋɸʃ ɾᴄʅɽ ʆʉʓ פʅʔʖʂɸʉʃ ɸʋʈʋʓ: ᴄʃɽʄɼɽɻɯ ʕʇʀɿʆʆʊʀʗʃʓ רʉʊʓױפ

ʕʇʀɿʆʆʊʀʗʅʓפ רɸɿɸפʉʊɸʅ ʈɽʉʇʋɹʃʀʂɸʉʓ תʐɯʅ ʄɸרʓɿʓ 

NEWCASTLE DISEASE IN POULTRY: GLOBAL EPIZOOTIC SITUATION AND ITS 

SIGNIFICANCE FOR THE REPUBLIC OF KAZAKHSTAN  

 

ɸʅʅʆʊɸʎʀʗ 

ʄʘץʘʣʘʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʞʘᴃʘʥʜʳץ ʵʧʠʟʦʦʪʠʷʣʳץ ʘʭʫʘʣʜʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʤʝʥ 

 ʨʜʝ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʳʤʝʥװʘʪʝʨʣʝʨ ʢʝʰʝʥʜʽ ʪץ-ʘʫʽʧץ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘ ʪᴇʥʝʪʽʥ ʥʝʛʽʟʛʽץʘʟʘפ

 ʦʣʜʘʥʳʣʳʧץ ,ʪʘʨʘʣʫʳ ץʛʝʦʛʨʘʬʠʷʣʳ שʪʘʨʳʥʳץʦʰʘ ץʵʧʠʟʦʦʪʠʷʣʳ שʘʪʘʨ, ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳץ

ʞװʨʛʝʥ ʚʘʢʮʠʥʘʣʳץ ʰʪʘʤʤʜʘʨ, ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʘʣʜʳʥ ʘʣʫ ʞװʡʝʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 

2010ï2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ פʘʟʘץʩʪʘʥ ʤʝʥ ʰʝʪʝʣʜʝʨʜʝ ʪʽʨʢʝʣʛʝʥ ʵʧʠʟʦʦʪʠʷʣʘʨ ʪʫʨʘʣʳ 

 .ʘʣʘʣʘʨ ʤʝʥ ʭʘʙʘʨʣʘʤʘʣʘʨ ʧʘʡʜʘʣʘʥʳʣʜʳץʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨ, ʨʝʩʤʠ ʜʝʨʝʢʪʝʨ, ʤʘס

ʕʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʙʘסʘʣʘʫ װʰʽʥ ʩʝʨʦʣʦʛʠʷʣʳץ, ʤʦʣʝʢʫʣʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ, 

ʚʠʨʫʩʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘ Newcastle disease virus (NDV) ץʦʟʜʳʨסʳʰʳʥʳש ʙʽʨʥʝʰʝ ʛʝʥʦʪʠʧʪʝʨʽ (VII.2, VIg, 

VIIb, VIId) ʙʽʨ ʤʝʟʛʽʣʜʝ ʘʡʥʘʣʳʤʜʘ ʞװʨʛʝʥʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʢ ʚʘʢʮʠʥʘʮʠʷ 

ʩʪʨʘʪʝʛʠʷʩʳʥ ץʠʳʥʜʘʪʳʧ, ץʦʣʜʘʥʳʣʘʪʳʥ ʚʘʢʮʠʥʘʣʘʨʜʳש ʰʪʘʤʤʜʘʨʳʥ װʟʜʽʢʩʽʟ ץʘʡʪʘ ץʘʨʘʫʜʳ 

ʪʘʣʘʧ ʝʪʝʜʽ. ɸʫʨʫʜʳש ʪʘʨʘʣʫʳ, ᴅʩʽʨʝʩʝ, ʞʝʢʝ ץʦʩʘʣץʳ ʰʘʨʫʘʰʳʣʳץʪʘʨ ʤʝʥ ʰʘסʳʥ ʬʝʨʤʝʨʣʽʢ 

 ʘʣʘʫ ʤʝʥ ʚʘʢʮʠʥʘʮʠʷסʘʜʘץ ץʣ ʩʝʢʪʦʨʣʘʨʜʘ ʵʧʠʟʦʦʪʠʷʣʳײʨʳʣʳʤʜʘʨʜʘ ʞʠʽ ʪʽʨʢʝʣʽʧ, ʙײץ

ʜʝשʛʝʡʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʡץʳʥ ʙʘʡץʘʣʜʳ. ʕʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ʐʳʤʢʝʥʪ ץʘʣʘʩʳ ʞᴅʥʝ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳ ʩʳʥʜʳ ʦשʪװʩʪʽʢ ᴇשʽʨʣʝʨ ʽʥʜʝʪʪʽש 

ʙʝʣʩʝʥʜʽ ʦʰʘץʪʘʨʳʥʘ ʘʡʥʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘʙʘʡʳ ײץʩʪʘʨʜʳש ʤʠʛʨʘʮʠʷʣʳץ ʘסʳʥʳ 

ʉʦʣʪװʩʪʽʢ ʞᴅʥʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽʥʜʝ ʩʳʨʪʪʘʥ ʠʥʬʝʢʮʠʷ ᴅʢʝʣʫ ץʘʫʧʽʥ ʘʨʪʪʳʨʳʧ ʦʪʳʨ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, פʘʟʘץʩʪʘʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʘ ץʘʨʩʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʪײʨʘץʪʳʣʳץʪʳ 

 ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʢʝʰʝʥʜʽ ʘʣʜʳʥ ץʵʧʠʟʦʦʪʠʷʣʳ ץʪʳץʰʽʥ ʘʡʤʘװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ, ʩʝʨʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʝʥʦʪʠʧʪʽʢ ʤʦʥʠʪʦʨʠʥʛʪʽ ʪײʨʘץʪʳ ʞװʨʛʽʟʫ, 

ʩʦʥʜʘʡ-ʘץ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ץʘʜʘסʘʣʘʫ ʞװʡʝʩʽʥ ʥʳסʘʡʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ. ʅʴʶʢʘʩʣ 

ʘʫʨʫʳ פʘʟʘץʩʪʘʥ װʰʽʥ ᴅʣʽ ʜʝ ʤʘשʳʟʜʳ ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧ ʨʝʪʽʥʜʝ ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦסʘʣʪʧʘʡ ʦʪʳʨ. 

 

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 disease outbreaks, the vaccine strains used, the measures of 

epidemiological control, and the effectiveness of veterinary prevention systems. The study utilized 

scientific publications, official data, articles, and reports on epizootics registered in Kazakhstan and 

abroad from 2010 to 2024. To assess the epizootic situation, serological, molecular-biological, 

virological, and phylogenetic methods were applied. As a result, it was established that several 

genotypes of the Newcastle disease virus (NDV)ðnamely VII.2, VIg, VIIb, and VIIdðare 

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 the 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 countryðTurkistan 

Region, the city of Shymkent, and Kyzylorda Regionðare 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, there is a 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. 

 

ʂʽʣʪ ʩϺʟʜʝʨ: ϧʅɸɺ, ɻ ʧʠʟʦʦʪʠʷ, ʀʌʊ, ʛʝʥʦʪʠʧ, ɾɼɾɼϯ.  

Key words: NDV, epizootic, ELISA, genotype, WOH. 

 

ʂʽʨʽʩʧʝ. פʘʟʘץʩʪʘʥʜʘסʳ ײץʩ ʰʘʨʫʘʰʳʣʳסʳ ʙʘʩץʘ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝʛʽʜʝʡ ʝʢʽ ʥʝʛʽʟʛʽ 

ʙʘסʳʪʪʘ ʜʘʤʳʧ ʦʪʳʨ: ʙʽʨʽ ï ʽʨʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʘʨץʳʣʳ ᴇʥʽʤ ᴇʥʜʽʨʫ, ʝʢʽʥʰʽʩʽ ï ʞʝʢʝ 

 ʣ ʝʢʽײʘʤʪʘʤʘʩʳʟ ʝʪʫ [1-3]. ɹץ ʘʞʝʪʪʽʣʽʢʪʽץ ץʪʘʨʳʥʜʘ ʦʪʙʘʩʳʣʳץʡ ʰʘʨʫʘʰʳʣʳװ ʳ ʞᴅʥʝץʦʩʘʣץ

ʞװʡʝ ʜʝ ײץʩ ᴇʥʽʤʜʝʨʽʤʝʥ ʝʣ ʭʘʣץʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʪʝש ʜᴅʨʝʞʝʣʽ װʣʝʩ ץʦʩʳʧ ʢʝʣʝʜʽ. 

1993ï2000 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ץʘʣʳʧʪʘʩʫ ʢʝʟʝשʽʥʝʥ ᴇʪʢʝʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ 

ʰʘʨʫʘʰʳʣʳסʳ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʪʘסʘʤʜʳץ ʞײʤʳʨʪץʘ ʤʝʥ ײץʩ ʝʪʽʥʽש ʽʰʢʽ ʥʘʨʳץʪʘסʳ 60%-ʜʘʥ 

ʘʩʪʘʤʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ [4-5]. פʘʟʘץʩʪʘʥʜʘ ʙײʣ ʩʘʣʘʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʳʥʘʥ ʪʘʟʘ ᴅʨʽ 

ʜʠʝʪʘʣʳץ ᴇʥʽʤ ᴇʥʜʽʨʫ ʤװʤʢʽʥʜʽʛʽ ʞʦסʘʨʳ, ᴅʩʽʨʝʩʝ ɽʫʨʦʧʘ ʞᴅʥʝ ɸʟʠʷʥʳש ʜʘʤʳסʘʥ ʝʣʜʝʨʽʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ. 

ɼʝʛʝʥʤʝʥ, ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥ ʜʘʤʳʪʫ ʪʝʢ ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʤʝʥ 

ʰʝʢʪʝʣʤʝʡʜʽ. ɹײʣ ʩʘʣʘʜʘ ᴅʨץʘʰʘʥ ײץʩʪʘʨ ʘʨʘʩʳʥʜʘ ʪʘʨʘʣʘʪʳʥ ʞץײʧʘʣʳ ʞᴅʥʝ ʬʘʢʪʦʨʣʳ 

ʠʥʬʝʢʮʠʷʣʳץ ʘʫʨʫʣʘʨסʘ ץʘʨʩʳ ʪײʨʘץʪʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʙʘץʳʣʘʫ ʤʝʥ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳ ץʘʞʝʪ. 

ʆʩʳʥʜʘʡ ʘʩʘ ץʘʫʽʧʪʽ ʘʫʨʫʣʘʨʜʳש ʙʽʨʽ ð ʅʴʶʢʘʩʣ ʘʫʨʫʳ [6-8]. 

ʅʴʶʢʘʩʣ ʘʫʨʫʳ ð ʙװʢʽʣ ᴅʣʝʤʜʝ ʪʘʨʘʣסʘʥ ʚʠʨʫʩʪʳץ ʠʥʬʝʢʮʠʷ. ʆʥʳש ʪʘʨʘʣʫʳʥʜʘ ʞʘʙʘʡʳ, 

ʩʠʥʘʥʪʨʦʧʪʳ ʞᴅʥʝ ץʦʥʳʩ ʘʫʜʘʨʘʪʳʥ ײץʩʪʘʨʜʳש ʤʘשʳʟʳ ʟʦʨ. ɸʫʨʫʜʳש ʝʨʝʢʰʝʣʽʛʽ ð ʦʥʳװ שʡ 

 ʘ ʜʝʡʽʥס-ʣʝʩʽ 100%װ שʘʥʜʘʨʜʳסʪʳʨץײʧʘʣʳ ʙʦʣʳʧ ʢʝʣʫʽ. ʀʥʬʝʢʮʠʷ ʞץײʩʪʘʨʳ ʘʨʘʩʳʥʜʘ ᴇʪʝ ʞײץ

ʞʝʪʽʧ, ᴇʣʽʤ-ʞʽʪʽʤ 90%-ʜʘʥ ʘʩʘʜʳ [9]. 

ɸʫʨʫʜʳץ שʦʟʜʳʨסʳʰʳ ð I ʪʠʧʪʽ ײץʩʪʘʨ ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʳʥʳש ʚʠʨʫʣʝʥʪʪʽ ʰʪʘʤʤʜʘʨʳ 

(APMV-1). ɹײʣ ʚʠʨʫʩ Paramyxoviridae ʪץײʳʤʜʘʩʳʥʳש Avulavirus ʪʝʛʽʥʝ ʞʘʪʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ 

 ʳʣʳʤʠ ʜʝʨʝʢʪʝʨʛʝנ .ʦʥ ʩʝʨʦʪʠʧʽ ʙʝʣʛʽʣʽ (APMV-1ï10) שʧʘʨʘʤʠʢʩʦʚʠʨʫʩʪʘʨʳʥʳ שʩʪʘʨʜʳײץ

ʩᴅʡʢʝʩ, ʅʴʶʢʘʩʣ ʚʠʨʫʩʳ 200-ʜʝʥ ʘʩʪʘʤ ײץʩ ʪװʨʽʥ ʞץײʪʳʨʘ ʘʣʘʜʳ. ɸʫʨʫʜʳש ʘסʳʤʳ ײץʩʪʳש ʪװʨʽ 

ʤʝʥ ʚʠʨʫʩʪʳש ʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ʊʽʧʪʽ ʪᴇʤʝʥ ʚʠʨʫʣʝʥʪʪʽ 

ʰʪʘʤʤʜʘʨ ʜʘ ץʦʣʘʡʩʳʟ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʘ ʘʫʳʨ ʘʫʨʫ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɼʠʘʛʥʦʩʪʠʢʘʜʘ ʝש 

ʪʠʽʤʜʽ ᴅʜʽʩ ð ʚʠʨʫʩʪʳ ʙᴇʣʽʧ ʘʣʫ ʞᴅʥʝ ʦʥʳש ʩʠʧʘʪʪʘʤʘʩʳʥ ʘʥʳץʪʘʫ [10]. 

ʅʴʶʢʘʩʣ ʘʫʨʫʳ ᴅʣʝʤʜʝ ʢʝש ʪʘʨʘʣסʘʥ ʘʩʘ ץʘʫʽʧʪʽ ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨ ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ ʞᴅʥʝ 

ʩʝʟʽʤʪʘʣ ײץʩʪʘʨ ʤʝʢʝʥʜʝʡʪʽʥ ʙʘʨʣʳײץ ץʨʣʳץʪʘʨʜʘ ʪʽʨʢʝʣʫʜʝ. ʕʧʠʟʦʦʪʠʷʣʘʨ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ 

ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥ ʢʝʣʪʽʨʝʜʽ [11-12]. 

ɸʫʨʫ ʘʣסʘʰ ʨʝʪ 1926 ʞʳʣʳ ʀʥʜʦʥʝʟʠʷʜʘ Kraneveld ʪʘʨʘʧʳʥʘʥ ʩʠʧʘʪʪʘʣʳʧ, ʩʦʣ ʞʳʣʳ 

 .ʩʘʩ ʽʥʜʝʪʪʽ ʪʽʨʢʝʧ, çʅʴʶʢʘʩʣ ʘʫʨʫʳè ʜʝʛʝʥ ʘʪʘʫʜʳ ʝʥʛʽʟʛʝʥ [13]ץײ ʣʳʙʨʠʪʘʥʠʷʜʘ Doyleױ

ɹװʛʽʥʜʝ ʙײʣ ʘʫʨʫ ɼװʥʠʝʞװʟʽʣʽʢ ʞʘʥʫʘʨʣʘʨ ʜʝʥʩʘʫʣʳסʳ ײʡʳʤʳ (WOAH) ʪʘʨʘʧʳʥʘʥ ץʘʜʘסʘʣʘʫסʘ 

ʞʘʪʘʪʳʥ ʞᴅʥʝ ʝʣʝʫʣʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥ ʢʝʣʪʽʨʝʪʽʥ ʠʥʬʝʢʮʠʷʣʘʨʜʳץ שʘʪʘʨʳʥʘ ʢʽʨʝʜʽ [14]. 

ʂʣʠʥʠʢʘʣʳץ ʪװʨʜʝ ʘʫʨʫ ʪʳʥʳʩ ʘʣʫ, ʞװʡʢʝ ʞᴅʥʝ ʘʩץʦʨʳʪʫ ʞװʡʝʣʝʨʽʥʽש ʟʘץʳʤʜʘʥʫʳʤʝʥ ʢᴇʨʽʥʽʩ 

ʙʝʨʝʜʽ, ʘʣ ʧʘʪʦʤʦʨʬʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ð ץʘʥ ײץʡʳʣʫ ʞᴅʥʝ ʜʠʩʪʨʦʬʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ 

ʙʘʡץʘʣʘʜʳ. ʕʧʠʟʦʦʪʠʷʣʳץ ʘʫץʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʫʨʫ ʵʥʟʦʦʪʠʷ, ʵʧʠʟʦʦʪʠʷ ʥʝʤʝʩʝ ʧʘʥʟʦʦʪʠʷ 

ʪװʨʽʥʜʝ ʪʽʨʢʝʣʫʽ ʤװʤʢʽʥ. 

ʂᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʘ ץʘʨʩʳ ʪʽʨʽ ʞᴅʥʝ 

ʠʥʘʢʪʠʚʪʝʣʛʝʥ, ʩʦʥʜʘʡ-ʘץ ʤʦʥʦʚʘʣʝʥʪʪʽ ʞᴅʥʝ ʘʨʘʣʘʩ ʚʘʢʮʠʥʘʣʘʨʤʝʥ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ 

ʠʤʤʫʥʠʟʘʮʠʷ ʢʝשʽʥʝʥ ʞװʨʛʽʟʽʣʫʜʝ. ɸʣʘʡʜʘ, ʞʝʢʝ ץʦʩʘʣץʳ ʞᴅʥʝ װʡ ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ, ʢᴇʙʽʥʝ 

ᴇʥʽʤʜʽʣʽʢ ʪᴇʤʝʥ ʙʦʣסʘʥʜʳץʪʘʥ, ʚʘʢʮʠʥʘʮʠʷ ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʽʣʤʝʡʜʽ. ʆʩʳ ʩʝʙʝʧʪʽ ʤײʥʜʘʡ 

ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʞʠʽ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ʙײʣ ʞʘסʜʘʡ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ 

ʬʘʙʨʠʢʘʣʘʨʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. 

Newcastle disease virus (NDV) ʚʠʨʫʩʳʥʘ ץʘʨʩʳ ײʣʪʪʳץ ʚʘʢʮʠʥʘʮʠʷ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʽʩʢʝ 

ʘʩʳʨʳʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, פʘʟʘץʩʪʘʥʜʘ ʙײʣ ʠʥʬʝʢʮʠʷ ᴅʣʽ ʜʝ ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʝʣʝʫʣʽ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʟʠʷʥ ʢʝʣʪʽʨʽʧ ʦʪʳʨ. ʉʦסשʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ NDV-ʜʽש II ʢʣʘʩʩ VII 

ʛʝʥʦʪʠʧʽʥʝ (VII.2) ʥʘʟʘʨ ʘʫʜʘʨʫʜʘ, ʙײʣ ʛʝʥʦʪʠʧ ʝʣʽʤʽʟʜʽש ʙʽʨʥʝʰʝ ʘʡʤʘץʪʘʨʳʥʜʘ ʘʣסʘʰ ʨʝʪ 

ʘʥʳץʪʘʣסʘʥ [15-17]. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ɹײʣ ʤʘץʘʣʘʜʘ 2010 ʞʳʣʜʘʥ 2024 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʢʝʟʝש 

ʘʨʘʣʳסʳʥʜʘ ײץʩʪʳש ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʘ ץʘʪʳʩʪʳ פʘʟʘץʩʪʘʥʜʘסʳ ʞᴅʥʝ ᴅʣʝʤ ʝʣʜʝʨʽʥʜʝʛʽ 
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ʵʧʠʟʦʦʪʠʷʣʳץ ʘʭʫʘʣ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʞʠʥʘץʪʘʣʳʧ, ʪʘʣʜʘʥʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʪᴇʤʝʥʜʝʛʽ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ: 

1. ʉʝʨʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ  

ʉʝʨʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ ײץʩʪʳש ʅʴʶʢʘʩʣ ʘʫʨʫʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʙʘץʳʣʘʫ װʰʽʥ 

ʥʝʛʽʟʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, oסʘʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽ ʪʘʣʜʘʫ (ʀʌʊ) [16] ï ץʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ ʚʠʨʫʩץʘ 

 ʪʘʩײʪʘʫ ʞᴅʥʝ ʛʝʤʘʛʣʶʪʠʥʘʮʠʷʥʳ ʪʝʞʝʫ ʨʝʘʢʮʠʷʩʳ (ɻɸʊʈ) ð ʪץʘʨʩʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽ ʘʥʳץ

 ʘʨʳסʣ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʞʦײɹ .(ʘʣʘʫסʚʘʢʮʠʥʘ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘ) ʪʘʫץʳ ʘʥʪʠʜʝʥʝ ʪʠʪʨʳʥ ʘʥʳסʘʥʜʘץ

ʩʝʟʽʤʪʘʣʜʳץ ʧʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

2. ʄʦʣʝʢʫʣʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ 

- RT-PCR (ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʪʘʟʘʣʳץ ʇʎʈ) ð ʚʠʨʫʩʪʳש F ʥʝʤʝʩʝ M ʛʝʥʜʝʨʽʥ ʘʥʳץʪʘʫסʘ, 

ʈʅפ-ʩʳʥ ʪʽʧʪʽ ʪᴇʤʝʥ ʚʠʨʫʩʪʳץ ʞװʢʪʝʤʝ ʢʝʟʽʥʜʝ ʜʝ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʦʥʳ ʝʨʪʝ 

ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ ʙʘץʳʣʘʫ װʰʽʥ ץʘʞʝʪ ʝʪʝʜʽ [17].  

- Real-time PCR (ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʇʎʈ) ð ʚʠʨʫʩʪʳץ ʞװʢʪʝʤʝʥʽ ʩʘʥʜʳץ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ 

ʠʥʬʝʢʮʠʷʤʝʥ ʢװʨʝʩʫ ʰʘʨʘʣʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ .  

- ʩʝʢʚʝʥʠʨʣʝʫ (ʛʝʥʝʪʠʢʘʣʳץ ʪʽʟʙʝʢʪʝʣʫ) ð ʚʠʨʫʩʪʳש ʛʝʥʦʪʠʧʽʥ, ʰʪʘʤʤʳʥ ʘʥʳץʪʘʫסʘ 

ʙʦʣʘʜʳ. 

- ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ð ʜװʥʠʝʞװʟʽ ʙʦʡʳʥʰʘ ʚʠʨʫʩʪʳש ʵʚʦʣʶʮʠʷʣʳץ ʪʫʳʩʪʳסʳʥ 

ʟʝʨʪʪʝʫʛʝ ʙʦʣʘʜʳ. 

3. ɺʠʨʫʩʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ 

ɺʠʨʫʩ ʙᴇʣʽʥʽʧ ʘʣʳʥʘʪʳʥ ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩʪʝʨ: 

-ʵʤʙʨʠʦʥʜʘʥסʘʥ ʪʘʫʳץ ʞײʤʳʨʪץʘʩʳʥʘ (9ï11 ʢװʥʜʽʢ) ʝʛʫ ʘʨץʳʣʳ ʚʠʨʫʩʪʳ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. 

-ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʷ ʨʝʘʢʮʠʷʩʳ (ɻɸʈ) ð ʚʠʨʫʩʪʳש ʙʠʦʤʘʪʝʨʠʘʣʜʘ ʙʘʨ-ʞʦסʳʥ ʘʥʳץʪʘʫ װʰʽʥ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

4. ʕʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ  

ʕʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʙʘסʘʣʘʫ װʰʽʥ: ʘʫʨʫʜʳש ʪʘʨʘʣʫʳʥ ʢʘʨʪʘסʘ ʪװʩʽʨʫ-ʠʥʬʝʢʮʠʷʥʳש  

ʘʡʤʘץʪʳץ ʪʘʨʘʣʫʳʥ ʪʘʣʜʘʫ װʰʽʥ ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ (ɻɸɾ) ʧʘʡʜʘʣʘʥʫ. ɸʫʨʫʜʳש 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ-ʠʥʬʝʢʮʠʷʥʳש ʪʘʨʘʣʫʳ, ʜʠʥʘʤʠʢʘʩʳ ʞᴅʥʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʽʩ-ʰʘʨʘʣʘʨʜʳש 

ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ. 

ɿʝʨʪʪʝʫ ʩʠʧʘʪʪʘʤʘʣʳץ ʞᴅʥʝ ʰʦʣʫʣʳץ ʩʠʧʘʪʪʘ ʙʦʣסʘʥʜʳץʪʘʥ, ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫʽ ʞװʨʛʽʟʽʣʤʝʜʽ. ɼʝʛʝʥʤʝʥ, ʵʧʠʟʦʦʪʠʷʣʳץ ʘʭʫʘʣʜʳ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ 

ʞʠʥʘץʪʘʣסʘʥ ᴅʜʝʙʠ ʞᴅʥʝ ʨʝʩʤʠ ʤᴅʣʽʤʝʪʪʝʨ ʘʡʤʘץʪʳץ ʞᴅʥʝ ʫʘץʳʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʦʡʳʥʰʘ 

ʞװʡʝʣʝʥʜʽʨʽʣʽʧ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʩʠʧʘʪʪʘʣʜʳ. ʂʝʡʙʽʨ ʤᴅʣʽʤʝʪʪʝʨ ʜʠʘʛʨʘʤʤʘʣʘʨ ʤʝʥ 

ʢʝʩʪʝʣʝʨ ʪװʨʽʥʜʝ ײʩʳʥʳʣʳʧ, NDV ʚʠʨʫʩʪʘʨʳʥʳש ʪʘʨʘʣʫ ʛʝʥʦʪʠʧʪʝʨʽ ʤʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ ʢᴇʟʜʝʨʽ 

ʢᴇʨʩʝʪʽʣʜʽ. ʕʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧ ʜʝשʛʝʡʽ ʩʘʧʘʣʳץ ʙʘסʘʣʘʫ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣʳʧ, ʰʘʨʪʪʳ ʪװʨʜʝ 

ʪᴇʤʝʥ, ʦʨʪʘʰʘ ʞᴅʥʝ ʞʦסʘʨʳ ʜʝשʛʝʡʣʝʨʛʝ ʞʽʢʪʝʣʜʽ. ʄʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ 

ʤʝʥ ʚʠʨʫʩʪʳש ʛʝʥʦʪʠʧʪʝʨʽ ʙʦʡʳʥʰʘ ʪʘʨʘʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʘʨץʳʣʳ 

ʙʘסʘʣʘʥʜʳ. ɹײʣ ʪᴅʩʽʣ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʘʣʜʳʥ ʘʣʫ 

ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʥʝʛʽʟ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʦʥʳ ʪʘʣץʳʣʘʫ. ɸʥʛʣʠʷʜʘ Doyle T.M. ʘʫʨʫʜʳ ʟʝʨʪʪʝʧ, 

 .ʘʨʜʳסʪʘʧ, ʠʥʘʢʪʠʚʪʝʣʛʝʥ ʚʘʢʮʠʥʘ ʞʘʩʘʧ ʰʳץʘʩʠʝʪʪʝʨʽʥ ʘʥʳץ ץʙʠʦʣʦʛʠʷʣʳ שʳʰʪʳסʦʟʜʳʨץ

ɸʫʨʫ ʘʣסʘʰ ʘʥʳץʪʘʣסʘʥ ʞʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ çʅʴʶʢʘʩʣ ʘʫʨʫʳè ʜʝʧ ʘʪʘʣʜʳ [18]. 

ʂʝʡʽʥʛʽ ʞʳʣʜʘʨʳ ʘʫʨʫ ʪװʨʣʽ ʝʣʜʝʨʜʝ ᴅʨʪװʨʣʽ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʤʝʥ ʪʽʨʢʝʣʽʧ, ᴅʨʪװʨʣʽ 

ʘʪʘʫʣʘʨʤʝʥ ʙʝʣʛʽʣʽ ʙʦʣʜʳ [19]. 1942ï1944 ʞʞ. Beach J.R. ʘʫʨʫʜʳ ʧʥʝʚʤʦʥʠʷ ʞᴅʥʝ ʵʥʮʝʬʘʣʠʪ 

ʙʝʣʛʽʣʝʨʽʤʝʥ ʩʠʧʘʪʪʘʧ, ʦʥʳ "ʧʥʝʚʤʦʵʥʮʝʬʘʣʠʪ" ʜʝʧ ʘʪʘʜʳ [20]. 1946 ʞʳʣʳ Beaudette F.R. ʪᴇʤʝʥ 

ʧʘʪʦʛʝʥʜʽ ʚʠʨʫʩ ʪʫʳʥʜʘʪץʘʥ ʞװʡʢʝ ʞװʡʝʩʽʥ ʟʘץʳʤʜʘʡʪʳʥ ʠʥʬʝʢʮʠʷʥʳ ʩʠʧʘʪʪʘʜʳ [21]. 1948ï

1950 ʞʞ. Hitchner S.B. ʤʝʥ Jonson E.P. ʠʥʘʧʧʘʨʘʥʪʪʳ, ʷסʥʠ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣʤʘʡʪʳʥ 

ʣʝʥʪʦʛʝʥʜʽ ʠʥʬʝʢʮʠʷʥʳ ʘʥʳץʪʘʜʳ [22].1960-ʞʳʣʜʘʨסʘ ץʘʨʘʡ ʅʴʶʢʘʩʣ ʘʫʨʫʳ 100-ʜʝʥ ʘʩʪʘʤ 

ʝʣʜʝ ʪʽʨʢʝʣʽʧ, ʧʘʥʟʦʦʪʠʷʣʳץ ʩʠʧʘʪ ʘʣʳʧ, ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʝʣʝʫʣʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʟʠʷʥ 

ʢʝʣʪʽʨʜʽ [23-26]. ɸʫʨʫʜʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʤʘשʳʟʜʳʣʳסʳ ʦʥʳ ʘʫʩʳʣ, ץʦʡ ʰʝʰʝʛʽ ʞᴅʥʝ ײץʩ 

ʪײʤʘʫʳ ʩʠʷץʪʳ ʘʩʘ ץʘʫʽʧʪʽ ʘʫʨʫʣʘʨ ץʘʪʘʨʳʥʘ ץʦʩʪʳ [27, 28]. 

ʂʉʈʆ ʘʫʤʘסʳʥʜʘ ʘʫʨʫ ʘʣסʘʰ 1940-ʞʳʣʜʘʨʳ ʪʽʨʢʝʣʽʧ, ʙʘʩʪʘʧץʳʜʘ "ײץʩ ʦʙʘʩʳ" ʜʝʧ 

ʘʪʘʣʜʳ. ʂʝʡʽʥ ʙײʣ ʘʫʨʫ ʢʣʘʩʩʠʢʘʣʳײץ ץʩ ʦʙʘʩʳʥʘʥ ᴇʟʛʝʰʝ ʝʢʝʥʽ ʞᴅʥʝ ʘʪʠʧʠʷʣʳײץ ץʩ ʦʙʘʩʳʥʘ 

 ץʵʧʠʟʦʦʪʠʷʣʳ שʪʘʣʜʳ [29, 30].1980-ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳץʩʘʩ ʝʢʝʥʽ ʘʥʳץײ

ʘʭʫʘʣʳ ʢװʨʜʝʣʝʥʝ ʪװʩʪʽ. פʘʟʽʨʛʽ ʪʘשʜʘ ʜʘ ʙײʣ ʘʫʨʫ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʘʣʜʳʥ 
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ʘʣʫ ʰʘʨʘʣʘʨʳʥʩʳʟ ʞʦʡʳʣʤʘʡ ʦʪʳʨ. ɸʨʥʘʡʳ ʧʨʦʬʠʣʘʢʪʠʢʘסʘ ץʘʨʘʤʘʩʪʘʥ, ʽʥʜʝʪ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʪװʨʜʝ ʞʠʽ ʪʽʨʢʝʣʫʜʝ. 

ʍʘʣʳץʘʨʘʣʳץ ʕʧʠʟʦʦʪʠʷʣʳץ ɹʶʨʦʥʳש (ʄʕɹ) ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ᴇʪʢʝʥ סʘʩʳʨʜʳש 

ʩʦשʳʥʘ ץʘʨʘʡ ᴅʣʝʤ ʙʦʡʳʥʰʘ ʙʽʨ ʞʳʣʜʘ 2385 ʵʧʠʟʦʦʪʠʷʣʳץ ʦʰʘץ ʘʥʳץʪʘʣסʘʥ [31]. XXI 

 ʪʳץʨʢʠʷ, ʐʚʝʮʠʷ ʞᴅʥʝ ʀʟʨʘʠʣʴ ʩʠʷװʙʘʩʳʥʜʘ ɹʦʪʩʚʘʥʘ, ʉʠʥʛʘʧʫʨ, ᴄʟʽʨʙʘʡʞʘʥ, ʊ שʘʩʳʨʜʳס

ʙײʨʳʥ ץʘʫʽʧʩʽʟ ʙʦʣסʘʥ ʝʣʜʝʨʜʝ ʘʫʨʫ ץʘʡʪʘʜʘʥ ʪʽʨʢʝʣʜʽ [32]. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ɹʨʘʟʠʣʠʷ, ʀʪʘʣʠʷ, ʈʝʩʝʡ, פʘʟʘץʩʪʘʥ ʞᴅʥʝ ʙʘʩץʘ ʝʣʜʝʨʜʝ ʜʝ ʅʴʶʢʘʩʣ 

ʘʫʨʫʳʥʳש ᴇʨʰʫʽ ʞʠʽʣʝʛʝʥʽ ʙʘʡץʘʣʘʜʳ. ɸʫʨʫ ᴇʥʝʨʢᴅʩʽʧʪʽʢ, ʞʝʢʝ ʞᴅʥʝ ʬʝʨʤʝʨʣʽʢ 

ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʪʽʨʢʝʣʽʧ ʦʪʳʨ [33-34]. 

 

ʉʫʨʝʪ 1 ï ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʙʦʡʳʥʰʘ ʢʝʡʙʽʨ ʝʣʜʝʨʜʝʛʽ ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧ ʜʝשʛʝʡʽ 

(1ï10 ʰʢʘʣʘʩʳ ʙʦʡʳʥʰʘ). 

 

1 - ʩʫʨʝʪʪʝ ʢᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, ʜʠʘʛʨʘʤʤʘʜʘ ᴅʨʪװʨʣʽ ʪװʩʧʝʥ ʢᴇʨʩʝʪʽʣʛʝʥ ʙʘסʘʥʜʘʨ 

ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧ ʜʝשʛʝʡʽʥ ʙʝʡʥʝʣʝʡʜʽ. פʘʥʳץ ץʳʟסʳʣʪ ʩʘʨʳ ʪװʩ ï 

ʞʦסʘʨʳ ץʘʫʽʧ ʜʝשʛʝʡʽʥ, ʘʣ ץʦʶ ʢװʣʛʽʥ ʪװʩ ï ʪᴇʤʝʥ ץʘʫʽʧ ʜʝשʛʝʡʽʥ ʙʽʣʜʽʨʝʜʽ. ɹʘסʘʥʜʘʨʜʳש 

ʙʠʽʢʪʽʛʽ ʤʝʥ װʩʪʽʥʜʝʛʽ ʩʘʥʜʘʨ ᴇʨʰʫʣʝʨ ʩʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ.  

ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʘʭʫʘʣʳ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ ʪʽʨʢʝʣʽʧ 

ʦʪʳʨ. ɹײʣ ʽʥʜʝʪʪʽש ʪʘʨʘʣʫʳ ʝʣʜʽש ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳʥʘ, ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

 שʰʘʨʘʣʘʨʜʳ ץʡʝʩʽʥʝ ʞᴅʥʝ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳװʳʣʘʫ ʞץʙʘ ץʨʳʣʳʤʳʥʘ, ʚʝʪʝʨʠʥʘʨʠʷʣʳײץ

ʪʠʽʤʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ʊᴇʤʝʥʜʝ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʙʦʡʳʥʰʘ ʢʝʡʙʽʨ ʝʣʜʝʨʜʝʛʽ 

ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧʪʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ ʙʝʨʽʣʛʝʥ.  

2024 ʞʳʣʳ ɹʨʘʟʠʣʠʷʜʘ ʩʦסשʳ 20 ʞʳʣ ʽʰʽʥʜʝʛʽ ʘʣסʘʰץʳ ʘʫʳʨ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡ 

ʪʽʨʢʝʣʜʽ. ɹײʣ ʦץʠסʘ NDV-ʜʳש ʝʣʜʝʛʽ ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘײץ ץʩ ᴇʥʽʤʜʝʨʽʥ 

ʵʢʩʧʦʨʪʪʘʫʰʳ ʤʝʤʣʝʢʝʪ ʨʝʪʽʥʜʝ ɹʨʘʟʠʣʠʷʥʳש ʭʘʣʳץʘʨʘʣʳץ ʩʘʫʜʘ ץʘʪʳʥʘʩʪʘʨʳʥʘ ʝʣʝʫʣʽ ᴅʩʝʨ 

ʝʪʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʕʧʠʟʦʦʪʠʷʥʳש ʩʘʣʜʘʨʳʥʘʥ ʢʝʡʙʽʨ ᴇשʽʨʣʝʨʜʝ ײץʩ ʵʢʩʧʦʨʪʳ ʫʘץʳʪʰʘ 

ʪʦץʪʘʪʳʣʳʧ, ʽʰʢʽ ʥʘʨʳץʪʘ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʩʳʟʜʳץ ʦʨʳʥ ʘʣסʘʥ [35]. 

ʈʝʩʝʡʜʝ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʵʥʜʝʤʠʷʣʳץ ʩʠʧʘʪץʘ ʠʝ. 2019 ʞʳʣʜʘʥ ʙʝʨʽ ʝʣʜʽש ʙʽʨʥʝʰʝ 

ʘʡʤʘסʳʥʜʘ ʞʦסʘʨʳ ʧʘʪʦʛʝʥʜʽ NDV ʰʪʘʤʤʜʘʨʳʥʳש ʩʝʙʝʧʢʝʨ ʙʦʣʫʳʤʝʥ ʙʽʨץʘʪʘʨ ʽʥʜʝʪ 

ʦʰʘץʪʘʨʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʞʘסʜʘʡ ʚʘʢʮʠʥʘʮʠʷʤʝʥ ץʘʤʪʫʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥ ʞᴅʥʝ ʞʘʙʘʡʳ 

 ץʘʪʘʨ, ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʪʘʡʜʳ. ʉʦʥʳʤʝʥץʘסʠ ʨʝʟʝʨʚʫʘʨ ʨʝʪʽʥʜʝʛʽ ʨᴇʣʽʥ ʘʡסʪʘʙʠ שʩʪʘʨʜʳײץ

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʜʳש ʢʝʡʙʽʨ ʫʯʘʩʢʝʣʝʨʜʝ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʥʳץʪʘʣסʘʥ [36]. 

ʊװʨʢʠʷʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʩʧʦʨʘʜʠʷʣʳץ ʪװʨʜʝ ʪʽʨʢʝʣʝʜʽ. ɾʝʢʝʣʝʛʝʥ ʽʥʜʝʪ ʞʘסʜʘʡʣʘʨʳ ײץʩ 

ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʤʘʫʩʳʤʜʳץ ʢᴇʰʫʽʤʝʥ ʞᴅʥʝ ʩʘʥʠʪʘʨʣʳץ-ʢʘʨʘʥʪʠʥʜʽʢ ʰʘʨʘʣʘʨʜʳש ᴅʣʩʽʟ ʞװʟʝʛʝ 
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ʘʩʫʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ, ᴅʩʽʨʝʩʝ ʘʫʳʣʜʳץ ʞᴅʥʝ ʰʝʢʘʨʘ ʤʘשʳʥʜʘסʳ ʘʡʤʘץʪʘʨʜʘ NDV 

ʪʘʨʘʣʫ ץʘʫʧʽʥ ʘʨʪʪʳʨʫʜʘ [37]. 

  .ʘʣʘʥʘʜʳסʘʥ ʠʥʬʝʢʮʠʷ ʨʝʪʽʥʜʝ ʙʘסʳʤʜʘ ʪʘʨʘʣץʘʫ שʳʪʘʡʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʢʝפ

2019ï2022 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ NDV פʳʪʘʡʜʳש  

18 ʧʨʦʚʠʥʮʠʷʩʳʥʜʘ ʪʽʨʢʝʣʽʧ, ʬʝʨʤʘʣʘʨʜʘ ʚʠʨʫʩ ʪʘʨʘʣʫʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʦסʘʨʳ 

ʜʝשʛʝʡʽ (10ï13%) ʘʥʳץʪʘʣʜʳ. ɺʠʨʫʩ ʛʝʥʦʪʠʧʪʝʨʽ ʙʦʡʳʥʰʘ I ʞᴅʥʝ II ʪʠʧʪʝʨʽ (LaSota ʪʠʧʪʝʩ) 

ʙʘʩʳʤʜʳץץʘ ʠʝ ʝʢʝʥʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ, ʙײʣ ʚʘʢʮʠʥʘʣʳץ ʰʪʘʤʤʜʘʨʤʝʥ ʪʘʙʠסʠ ʘʡʥʘʣʳʤʜʘסʳ 

ʚʠʨʫʩʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʧʝʥ ʤʫʪʘʮʠʷ ʤװʤʢʽʥʜʽʛʽʥ ʜʝ ʢᴇʨʩʝʪʝʜʽ [38]. 

ᴆʟʙʝʢʩʪʘʥ ʤʝʥ פʳʨסʳʟʩʪʘʥ ɹױױ ɸʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ײʡʳʤʳ (FAO) ʤʝʥ 

ɾʘʥʫʘʨʣʘʨ ʜʝʥʩʘʫʣʳסʳ ʞᴇʥʽʥʜʝʛʽ ʜװʥʠʝʞװʟʽʣʽʢ ײʡʳʤ (WOAH) ʰʝשʙʝʨʽʥʜʝ ʘʡʤʘץʪʳץ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʛʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʜʘ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʙײʣ ʝʣʜʝʨʜʝ NDV-ʢʝ ץʘʪʳʩʪʳ 

ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛʪʽש ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢʝשʝʡʽʧ, ʭʘʣʳץʘʨʘʣʳץ 

ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʧʨʦʮʝʩʽ ʞװʨʽʧ ʞʘʪʳʨ [39]. 

ʅʴʶʢʘʩʣ ʘʫʨʫʳ פʘʟʘץʩʪʘʥʜʘ ײץʩʪʘʨʜʳש ʞץײʧʘʣʳ ʧʘʪʦʣʦʛʠʷʩʳ ʨʝʪʽʥʜʝ ʙʝʣʛʽʣʽ ʞᴅʥʝ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳש ʢװʨʜʝʣʽʣʽʛʽ ᴇשʽʨʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ.  

2023ï2024 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʘʫʨʫ 

ʥʝʛʽʟʽʥʝʥ ʞʝʢʝ ץʦʩʘʣץʳ ʰʘʨʫʘʰʳʣʳץʪʘʨ (ɾפʐ) ʤʝʥ ʰʘסʳʥ ʬʝʨʤʝʨʣʽʢ ײץʨʳʣʳʤʜʘʨʜʘ ʞʠʽ 

ʪʽʨʢʝʣʫʜʝ, ʘʣ ʽʨʽ ײץʩ ʬʘʙʨʠʢʘʣʘʨʳʥʜʘ ʚʘʢʮʠʥʘʮʠʷʣʘʫ ʘʨץʳʣʳ ʪײʨʘץʪʳʣʳץ ʩʘץʪʘʣʫʜʘ (ʢʝʩʪʝ 1). 

 

ʂʝʩʪʝ 1 ï ʈʝʩʧʫʙʣʠʢʘ ᴇשʽʨʣʝʨʽ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳש ʩʠʧʘʪʪʘʤʘʩʳʥʳץ שʘʫʽʧ 

ʜʝשʛʝʡʽ 

ᴆשʽʨ ʕʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳש ʩʠʧʘʪʪʘʤʘʩʳ 
 ʘʫʽʧפ

ʜʝשʛʝʡʽ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ 
ɾʝʢʝ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʦץʰʘʫ ʞʘסʜʘʡʣʘʨ, ʬʘʙʨʠʢʘʣʘʨʜʘ 

ʚʘʢʮʠʥʘʮʠʷ ʙʘʨ 
ʆʨʪʘʰʘ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ 
 ʛʝʡʽשʩʪʘʨʳʥʜʘ ʞʠʽ ʽʥʜʝʪʪʝʨ, ʚʘʢʮʠʥʘʮʠʷʣʘʫ ʜʝײץ ʡת

ʪᴇʤʝʥ 
ɾʦסʘʨʳ 

ɾʝʪʽʩʫ ʦʙʣʳʩʳ ɺʘʢʮʠʥʘʮʠʷ ʪײʨʘץʪʳ, ʞʘסʜʘʡ ʙʽʨץʘʣʳʧʪʳ ʆʨʪʘʰʘ 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ 
ʈʝʩʤʠ ʜʝʨʝʢ ʙʦʡʳʥʰʘ ʪײʨʘץʪʳ, ʘʣʘʡʜʘ ʤʠʛʨʘʮʠʷʣʳץ 

 ʘʫʽʧ ʪʫʜʳʨʘʜʳץ ʩʪʘʨײץ
ʊᴇʤʝʥ 

ɸץʤʦʣʘ ʦʙʣʳʩʳ ʕʧʠʟʦʦʪʙʘץʳʣʘʫ ʤʝʥ ʚʘʢʮʠʥʘʮʠʷ ʪʠʽʤʜʽ ʊᴇʤʝʥ 

 ʨʛʽʟʽʣʫʜʝ ʊᴇʤʝʥװʘʣʘʨ ʪʽʨʢʝʣʜʽ, ʤʦʥʠʪʦʨʠʥʛ ʞסʠץʦʩʪʘʥʘʡ ʦʙʣʳʩʳ ɾʝʢʝʣʝʛʝʥ ʦפ

ɸʙʘʡ ʦʙʣʳʩʳ ɸץʧʘʨʘʪ ʰʝʢʪʝʫʣʽ, ʢʝʡʙʽʨ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ץʘʫʽʧ ʙʘʨ ʆʨʪʘʰʘ 

 ʘʨʳסʧʘʣʘʨ ʪʽʨʢʝʣʝʜʽ ɾʦץײʞ ץʩʪʘʨ ʘʨʘʩʳʥʜʘ ʵʥʜʝʤʠʷʣʳײפ ʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳפ

ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ ɸʫʨʫ ʪʽʨʢʝʣʤʝʛʝʥ, ʙʽʨʘץ ʩʳʨʪʪʘʥ ʢʽʨʛʽʟʫ ץʘʫʧʽ ʙʘʨ ʊᴇʤʝʥ 

ɸʪʳʨʘʫ ʦʙʣʳʩʳ ײפʩʪʘʨ ʪʳסʳʟʜʳסʳ ʪᴇʤʝʥ, ʞʘסʜʘʡ ʪײʨʘץʪʳ ʊᴇʤʝʥ 

ʐʳʤʢʝʥʪ ץʘʣʘʩʳ ʂᴇʧʪʝʛʝʥ ʃʇʍ, ʪʽʨʢʝʣʤʝʛʝʥ ʞʘסʜʘʡʣʘʨ ʢʝʟʜʝʩʝʜʽ ɾʦסʘʨʳ 

ɸץʪᴇʙʝ ʦʙʣʳʩʳ ɾʝʢʝ ʩʝʢʪʦʨʜʘ ʚʘʢʮʠʥʘʮʠʷ ʜʝשʛʝʡʽ ʞʝʪʢʽʣʽʢʩʽʟ ʆʨʪʘʰʘ 

ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɾʦʩʧʘʨʣʳ ʚʘʢʮʠʥʘʮʠʷ ʞװʨʛʽʟʽʣʝʜʽ ʊᴇʤʝʥ 

 ʘʥʜʳ ʦʙʣʳʩʳסʘʨʘפ
 ʜʘʡʣʘʨ, ᴇʥʝʨʢᴅʩʽʧ ʩʝʢʪʦʨʳʥʜʘסʰʘʫ ʞʘץʩʪʘʨʳʥʜʘ ʦײץ ʡת

ʙʘץʳʣʘʫ ʞʦסʘʨʳ 
ʆʨʪʘʰʘ 

 ʳʣʘʫ ʪʘʣʘʧ ʝʪʽʣʝʜʽ ʆʨʪʘʰʘץʡʝʣʽ ʙʘװʜʝʨʝʢʪʝʨ ʘʟ, ʞ ץʣʳʪʘʫ ʦʙʣʳʩʳ ʕʧʠʟʦʦʪʠʷʣʳױ

ʐ rסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ תʡ ײץʩʪʘʨʳʥʜʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʦץʠסʘʣʘʨ ʪʽʨʢʝʣʛʝʥ ʆʨʪʘʰʘ 

ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʐʝʢʘʨʘʣʳץ ᴇשʽʨ, ʩʳʨʪʪʘʥ ᴅʢʝʣʽʥʫ ץʘʫʧʽ ʞʦסʘʨʳ ʆʨʪʘʰʘ 

 

1 - ʢʝʩʪʝʜʝʥ ʢᴇʨʽʧ ʦʪʳʨסʘʥʳʤʳʟʜʘʡ, ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʥʝʛʽʟʛʽ ץʘʫʽʧ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʞʝʢʝ 

 ʣײʪʘʣʜʳ, ʩʝʙʝʙʽ ʙץʨʳʣʳʤʜʘʨ ʘʥʳײץ ʳʥ ʬʝʨʤʝʨʣʽʢסʞᴅʥʝ ʰʘ (ʐפɾ) ʪʘʨץʳ ʰʘʨʫʘʰʳʣʳץʦʩʘʣץ

ʩʝʢʪʦʨʣʘʨʜʘ ʚʘʢʮʠʥʘʮʠʷ ʜʝשʛʝʡʽ ʪᴇʤʝʥ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫ ʞʝʪʢʽʣʽʢʩʽʟ. 

ʆשʪװʩʪʽʢ ᴇשʽʨʣʝʨ ï ʊװʨʢʽʩʪʘʥ, ʐʳʤʢʝʥʪ, פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʪʘʨʳ ï ʵʧʠʟʦʦʪʠʷʣʳץ 

ʪײʨסʳʜʘʥ ʝש ʰʠʝʣʝʥʽʩʢʝʥ ʘʡʤʘץʪʘʨ ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. 
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ʉʦʣʪװʩʪʽʢ ʞᴅʥʝ ʦʨʪʘʣʳץ ᴇשʽʨʣʝʨʜʝ ʽʥʜʝʪʪʽʢ ʞʘסʜʘʡʣʘʨ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪײʨʘץʪʳ 

ʙʦʣסʘʥʳʤʝʥ, ץʦʥʳʩ ʘʫʜʘʨʘʪʳʥ ײץʩʪʘʨ ʘʨץʳʣʳ ʠʥʬʝʢʮʠʷʥʳש ʩʳʨʪʪʘʥ ʢʝʣʫ ץʘʫʧʽ ʞʦסʘʨʳ. 

2023 ʞʳʣʳ ʽʥʜʝʪʪʽʢ ʞʘסʜʘʡʣʘʨ ʢװʨʪ ᴇʩʽʧ, ᴅʩʽʨʝʩʝ ʦשʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʜʘ ʘʫʨʫ ʦʰʘסʳʥʳש 

ʩʘʥʳ ʘʨʪץʘʥʳ ʙʘʡץʘʣʜʳ [40]. 

 ץʪʳץʰʽʥ ʘʡʤʘװ ʪʘʫץʪʳ ʩʘץʪʳʣʳץʨʘײʪ ץʘʨʩʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʩʪʘʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʘץʘʟʘפ

ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʢʝʰʝʥʜʽ ʩʪʨʘʪʝʛʠʷʣʘʨ ᴅʟʽʨʣʝʫ ץʘʞʝʪ. 

 

 
ʉʫʨʝʪ 2 ï ᴆשʽʨʣʝʨʜʝʛʽ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʦʰʘץʪʘʨʳ 

 

2 - ʩʫʨʝʪʪʝ ʢᴇʨʽʧ ʦʪʳʨסʘʥʜʘʡ, ʜʠʘʛʨʘʤʤʘʜʘ 2025 ʞʳʣסʘ ʜʝʡʽʥ פʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽʥʜʝ 

ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש ʪʽʨʢʝʣʛʝʥ ʦʰʘסʳʥʳש ʩʘʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɽש ʢᴇʧ ʘʫʨʫ ʦʰʘץʪʘʨʳ ʊװʨʢʽʩʪʘʥ 

ʦʙʣʳʩʳ (6), ʐʳʤʢʝʥʪ ץʘʣʘʩʳ (5) ʞᴅʥʝ פʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳʥʜʘ (4) ʙʘʡץʘʣʘʜʳ. ɸʣ ʝש ʘʟ 

ʢᴇʨʩʝʪʢʽʰ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, ɸʪʳʨʘʫ ʞᴅʥʝ פʦʩʪʘʥʘʡ ʦʙʣʳʩʪʘʨʳʥʜʘ ʪʽʨʢʝʣʽʧ, ʙײʣ ᴇשʽʨʣʝʨʜʝ 

ʘʫʨʫ ʬʘʢʪʽʣʝʨʽ ʤװʣʜʝ ʙʦʣʤʘסʘʥ ʥʝʤʝʩʝ ʙʽʨʣʽ-ʞʘʨʳʤ סʘʥʘ ʢʝʟʜʝʩʢʝʥ. ʅʴʶʢʘʩʣ ʘʫʨʫʳ 

 ʜʘʡסʞʘ ץʽʨʣʝʨʽʥʜʝ ʞʠʽ ʪʽʨʢʝʣʽʧ, ʵʧʠʟʦʦʪʠʷʣʳשʩʪʽʢ-ʙʘʪʳʩ ᴇװʪשʩʪʽʢ ʞᴅʥʝ ʦװʪשʦ שʩʪʘʥʥʳץʘʟʘפ

ʢװʨʜʝʣʝʥʝ ʪװʩʢʝʥ. ɽש ʞʦסʘʨʳ ʽʥʜʝʪʪʝʨ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʤʝʥ ʐʳʤʢʝʥʪ ץʘʣʘʩʳʥʜʘ ʪʽʨʢʝʣʛʝʥ. 

ɹײʣ ʞʝʨʣʝʨʜʝ װʡ ײץʩʪʘʨʳʥʳש ʪʳסʳʟ ʰʦסʳʨʣʘʥʫʳ ʤʝʥ ʚʘʢʮʠʥʘʮʠʷ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʽʛʽ 

ʘʫʨʫʜʳש ʪʘʨʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʫʜʝ. 

 .ʛʝʡʜʝ ʪʽʨʢʝʣʛʝʥשʪᴇʙʝ ʦʙʣʳʩʪʘʨʳʥʜʘ ʘʫʨʫ ʦʨʪʘʰʘ ʜʝץʳʟʳʣʦʨʜʘ, ɸʣʤʘʪʳ, ɾʝʪʽʩʫ ʞᴅʥʝ ɸפ

ɯʥʜʝʪ ʢᴇʙʽʥʝ ʞʝʢʝ ץʦʩʘʣץʳ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʙʘʡץʘʣʜʳ. 

ʐʳסʳʩ פʘʟʘץʩʪʘʥ, פʘʨʘסʘʥʜʳ ʞᴅʥʝ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʪʘʨʳʥʜʘ ʽʥʜʝʪ ʦץʰʘʫʣʘʥסʘʥ ʪװʨʜʝ 

ʢʝʟʜʝʩʢʝʥ. 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, ɸץʤʦʣʘ ʞᴅʥʝ פʦʩʪʘʥʘʡ ʦʙʣʳʩʪʘʨʳʥʜʘ ʘʫʨʫ ʨʝʩʤʠ ʪʽʨʢʝʣʤʝʛʝʥʽʤʝʥ, 

 .ʪʘʣʳʧ ʦʪʳʨ [41]ץʘʫʧʽ ʩʘץ ʳʣʳ ʩʳʨʪʪʘʥ ʢʝʣʫץʩʪʘʨ ʘʨײץ ʦʥʳʩ ʘʫʜʘʨʘʪʳʥץ

ɾʘʣʧʳ, ʘʫʨʫʜʳש ʪʘʨʘʣʫʳ ʚʘʢʮʠʥʘʮʠʷʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, ʞʝʢʝ ʩʝʢʪʦʨʜʘסʳ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫʜʳש ᴅʣʩʽʟʜʽʛʽ ʞᴅʥʝ ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʜʘסʘʣʘʫ ʞװʡʝʩʽʥʽש ʪʦʣʳץ 

 ʤʦʥʠʪʦʨʠʥʛ ʧʝʥ ʘʣʜʳʥ ʘʣʫ ץʵʧʠʟʦʦʪʠʷʣʳ ץʪʳץʜʘʡ ʘʡʤʘסʣ ʞʘײʘʤʪʳʣʤʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹץ

ʰʘʨʘʣʘʨʳʥ ʢװʰʝʡʪʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʘ ץʘʨʩʳ ʙʝʣʩʝʥʜʽ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ײץʩ ᴇʩʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʤʘץʩʘʪʪʘ 

ᴅʣʩʽʨʝʪʽʣʛʝʥ (ʘʪʪʝʥʫʠʨʣʝʥʛʝʥ) ʰʪʘʤʤʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʪʽʨʽ ʚʘʢʮʠʥʘʣʘʨ ʤʝʥ ʚʠʨʫʣʝʥʪʪʽ 

ʰʪʘʤʤʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʠʥʘʢʪʠʚʪʝʣʛʝʥ ʚʘʢʮʠʥʘʣʘʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ᴄʨץʘʡʩʳʩʳʥʳש ᴇʟʽʥʜʽʢ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ [42]. 

 ʳʥʜʘ ʪʽʨʽסʩ ʰʘʨʫʘʰʳʣʳײץ ʰʽʥ, ʬʝʨʤʝʨʣʽʢװ ʘʣʜʳʥ ʘʣʫ שʩʪʘʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳץʘʟʘפ

ʚʘʢʮʠʥʘʣʘʨ [43, 44]. ʀʥʘʢʪʠʚʪʝʣʛʝʥ ʚʘʢʮʠʥʘʣʘʨʜʳײץ שʨʘʤʳʥʘ ʦʪʘʥʜʳץ çɸʣʘʪʘʫ-98è ʰʪʘʤʤʳ 

ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣסʘʥ ʞᴅʥʝ Montanide ISA 70 VG ʘʜʲʶʚʘʥʪʳ ץʦʩʳʣʘʜʳ [45]. 
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2005 ʧʝʥ 2023 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳש (ND) ʙʘʨʣʳסʳ 27 ʦʰʘסʳ 

ʪʽʨʢʝʣʛʝʥ, ʦʣʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ ʬʘʙʨʠʢʘʣʘʨʳʥʜʘ ʘʥʳץʪʘʣסʘʥ [46]. 

NDV ʚʠʨʫʩʪʘʨʳ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘʥ (ʩʫ ʘʡʜʳʥʜʘʨʳ) ʜʘ ʪʘʙʳʣסʘʥ, ʘʣ ʩʝʢʚʝʥʠʨʣʝʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʚʠʨʫʩʪʘʨʜʳװ שʰ ʪװʨʣʽ ʛʝʥʦʪʠʧʢʝ ʞʘʪʘʪʳʥʳ ʘʥʳץʪʘʣסʘʥ [47]. 

 שʘʥ NDV ʚʠʨʫʩʳʥʳסʨʣʽ ʢᴇʟʜʝʨʜʝʥ ʘʣʳʥװʳʥʜʘ ᴅʨʪסʩʪʘʥʜʘ 2010ï2023 ʞʳʣʜʘʨ ʘʨʘʣʳץʘʟʘפ

ʛʝʥʦʪʠʧʪʝʨʽʥ ʟʝʨʪʪʝʫ ʦʥʳש ʵʚʦʣʶʮʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽ ʤʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧʽʥ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʊᴇʤʝʥʜʝʛʽ ʢʝʩʪʝʜʝ ʚʠʨʫʩ ʢᴇʟʜʝʨʽ, ʛʝʥʦʪʠʧʪʝʨʽ, ʘʥʳץʪʘʣסʘʥ ʢʝʟʝשʽ ʤʝʥ 

ʤʦʣʝʢʫʣʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 2 - 2010ï2023 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥʜʘ ʘʥʳץʪʘʣסʘʥ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʚʠʨʫʩʳʥʳש (NDV) 

ʛʝʥʦʪʠʧʪʝʨʽ ʤʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ ʢᴇʟʜʝʨʽ 

ʉʳʥʘʤʘ 

ʘʣʳʥסʘʥ 

ʦʨʳʥʜʘʨ 

ɻʝʥʦʪʠʧ ʋʘץʳʪʳ ɽʨʝʢʰʝʣʽʢʪʝʨʽ 

ᴆʥʝʨʢᴅʩʽʧʪʽʢ 

 ʩʪʘʨײץ
VII.2 (ʢʣʘʩʩ II) 2023 ʞ. ʢװʟ 

 ʘʰ ʨʝʪ ʪʽʨʢʝʣʜʽסʩʪʘʥʜʘ ʘʣץʘʟʘפ

[thescipub.com+1; 

pubmed.ncbi.nlm.nih.gov+1] 

ɾʘʙʘʡʳ ײץʩʪʘʨ VIg, VIIb  2011ï2014 ʞʞ. 
RRQKR ʥʝʤʝʩʝ KRQKR ð ʧʘʪʦʛʝʥʜʽ 

ʰʪʘʤʤʜʘʨסʘ ʪᴅʥ ʤʦʪʠʚʪʝʨ 

ɾʝʢʝ ץʦʩʘʣץʳ 

ʰʘʨʫʘʰʳʣʳץʪʘʨ 
VIId, VIIb  2010ï2013 ʞʞ. 
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ð ʚʝʣʦʛʝʥʜʽ ʚʠʨʫʩʪʘʨסʘ ʪᴅʥ 

 

2 ï ʢʝʩʪʝʜʝʜʝʥ ʢᴇʨʛʝʥʽʤʽʟʜʝʡ,  2010ï2023 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥʜʘ ʘʥʳץʪʘʣסʘʥ ʅʴʶʢʘʩʣ 

ʘʫʨʫʳ ʚʠʨʫʩʳʥʳש (NDV) ʥʝʛʽʟʛʽ ʛʝʥʦʪʠʧʪʝʨʽʥ, ʦʣʘʨʜʳש ʢᴇʟʜʝʨʽʥ (ᴇʥʝʨʢᴅʩʽʧʪʽʢ, ʞʘʙʘʡʳ ʞᴅʥʝ 

ʞʝʢʝ ײץʩʪʘʨ) ʞᴅʥʝ ʤʦʣʝʢʫʣʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʡʜʳ. 

- VII.2 ʛʝʥʦʪʠʧʽ ʘʣסʘʰ ʨʝʪ 2023 ʞʳʣʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩʪʘʨʜʘʥ ʘʥʳץʪʘʣʳʧ, ʝʣʜʝʛʽ ʞʘשʘ 
ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧʪʽש ʙʝʣʛʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

- VIg ʞᴅʥʝ VIIb ʛʝʥʦʪʠʧʪʝʨʽ 2011ï2014 ʞʳʣʜʘʨʳ ʞʘʙʘʡʳ ײץʩʪʘʨʜʘʥ ʪʘʙʳʣʳʧ, 

ʧʘʪʦʛʝʥʜʽʣʽʢʢʝ ʪᴅʥ ʤʦʪʠʚʪʝʨʤʝʥ ʩʠʧʘʪʪʘʣסʘʥ. 

- VIId ʞᴅʥʝ VIIb ʛʝʥʦʪʠʧʪʝʨʽ 2010ï2013 ʞʳʣʜʘʨʳ ʞʝʢʝ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʪʽʨʢʝʣʽʧ, 

ʚʝʣʦʛʝʥʜʽ ʚʠʨʫʩʪʘʨסʘ ʪᴅʥ ײץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʠʝ ʙʦʣסʘʥ. 

ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ NDV-ʪʳפ שʘʟʘץʩʪʘʥʜʘסʳ ʪʘʨʘʣʫ ʜʠʥʘʤʠʢʘʩʳ ʤʝʥ ץʘʫʽʧ ʜʝשʛʝʡʽʥ ʪװʩʽʥʫʛʝ 

ʥʝʛʽʟ ʙʝʨʝʜʽ. 

 שʙʽʨʥʝʰʝ ʛʝʥʦʪʠʧʽʥʽ שʜʘʡʳ ʚʠʨʫʩʪʳסʞʘ ץʵʧʠʟʦʦʪʠʷʣʳ שʩʪʘʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳץʘʟʘפ 

ï VII.2, VIg, VIIb ʞᴅʥʝ VIId ï ʘʡʥʘʣʳʤʜʘ ʙʦʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʣ ʞʘסʜʘʡ ʪʠʽʤʜʽ 

ʚʘʢʮʠʥʘʮʠʷ ʩʪʨʘʪʝʛʠʷʩʳʥ ᴅʟʽʨʣʝʫʜʽ ץʠʳʥʜʘʪʳʧ, ʨʝʛʫʣʷʨʣʳ ʨʝʚʘʢʮʠʥʘʮʠʷʥʳ ץʘʞʝʪ ʝʪʝʜʽ. 

ʇʘʪʦʛʝʥʥʽש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ ʚʘʢʮʠʥʘʣʳץ ʰʪʘʤʤʜʘʨʜʳ װʥʝʤʽ ץʘʡʪʘ ץʘʨʘʧ, 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʙʘץʳʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʝʡʽʤʜʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ [48, 49]. 

 ʳסʩʪʘʥʜʘץʘʟʘפ (ND) שʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳװʦʨʳʪʳʥʜʳ. ɾפ

ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʳʥʳש ʢװʨʜʝʣʽʣʽʛʽʥ, ʚʠʨʫʩʪʳש ʘʡʤʘץʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ 

ᴅʨʪװʨʣʽʣʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ NDV ץʦʟʜʳʨסʳʰʳʥʳש ᴅʨʪװʨʣʽ ʛʝʥʦʪʠʧʪʝʨʽʥʽש 

(VII.2, VIg, VIIb, VIId) ʙʽʨ ʤʝʟʛʽʣʜʝ ʘʡʥʘʣʳʤʜʘ ʝʢʝʥʽ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʥʝʨʢᴅʩʽʧʪʽʢ, ʞʝʢʝ ץʦʩʘʣץʳ 

ʰʘʨʫʘʰʳʣʳץʪʘʨ ʤʝʥ ʞʘʙʘʡʳ ײץʩʪʘʨ ʘʨʘʩʳʥʜʘ ʪʘʨʘʣʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʞʘסʜʘʡ NDV-ʪʳש ʪײʨʘץʪʳ ʵʚʦʣʶʮʠʷʣʳץ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʧ ʦʪʳʨסʘʥʳʥ ʞᴅʥʝ ʧʘʪʦʛʝʥʜʽʢ 

ᴅʣʝʫʝʪʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 שʛʝʡʽʥʽשʘʣʜʳʤʝʥ, ʚʘʢʮʠʥʘʮʠʷ ʜʝ שʪʘʨʘʣʫʳ, ʝ שʩʪʘʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳʥʳץʘʟʘפ

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, ʵʧʠʟʦʦʪʠʷʣʳץ ʙʘץʳʣʘʫʜʳש ᴅʣʩʽʟʜʽʛʽ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ץʘʜʘסʘʣʘʫ ʞװʡʝʩʽʥʽש 

ʪʠʽʤʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ᴄʩʽʨʝʩʝ ʞʝʢʝ ץʦʩʘʣץʳ ʰʘʨʫʘʰʳʣʳץʪʘʨ ʤʝʥ ʰʘסʳʥ ʬʝʨʤʝʨʣʽʢ 

 ʞʠʽ ʪʽʨʢʝʣʫʽ שʽʨʣʝʨʜʝ ʘʫʨʫʜʳשʩʪʽʢ ᴇװʪשʳʥ ʢᴇʨʽʥʽʩ ʪʘʫʳʧ ʦʪʳʨ. ʆץʜʘʡ ʘʡסʣ ʞʘײʨʳʣʳʤʜʘʨʜʘ ʙײץ

ʚʘʢʮʠʥʘʮʠʷ ʤʝʥ ʵʧʠʜץʘʜʘסʘʣʘʫʜʳש ᴅʣʩʽʟʜʽʛʽʥ ʨʘʩʪʘʡʜʳ. 

 ʪʘʨʜʘ ʪʽʨʢʝʣʝʜʽ, ʘʣץʳ ʰʘʨʫʘʰʳʣʳץʦʩʘʣץ ʩʪʘʥʜʘ ʅʴʶʢʘʩʣ ʘʫʨʫʳ ʥʝʛʽʟʽʥʝʥ ʞʝʢʝץʘʟʘפ

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ײץʩ ʬʘʙʨʠʢʘʣʘʨʳ ʚʘʢʮʠʥʘʮʠʷ ʢᴇʤʝʛʽʤʝʥ ʘʫʨʫʜʘʥ ץʦʨסʘʥʫʜʘ. ɸʣʘʡʜʘ, ʰʝʢʘʨʘʣʘʩ 

ʝʣʜʝʨʜʝʛʽ ʞʘסʜʘʡʜʳש ʪײʨʘץʩʳʟʜʳסʳ ʞᴅʥʝ ʞʘʙʘʡʳ ײץʩʪʘʨʜʳש ʢᴇʰʽ-ץʦʥʳ ʠʥʬʝʢʮʠʷʥʳ ץʘʡʪʘ 

ʝʥʛʽʟʫ ץʘʫʧʽʥ ʘʨʪʪʳʨʘʜʳ. 



______                                          ________________     ȨɋɘɋɖɎɓɆɖɎɥ ӽɡɑɡɒɊɆɖɡ 
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ʉʦʥʜʘʡ-ʘץ, ʩʝʨʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʝʥʦʪʠʧʪʽʢ ʤʦʥʠʪʦʨʠʥʛ ʞײʤʳʩʪʘʨʳʥ ʞװʡʝʣʽ ʞװʨʛʽʟʫ 

ʘʨץʳʣʳ ʝʣʽʤʽʟʜʝʛʽ NDV ʮʠʨʢʫʣʷʮʠʷʩʳʥ ʥʘץʪʳ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫʘʜʳ. 

ʅʴʶʢʘʩʣ ʘʫʨʫʳ ᴅʣʝʤ ʝʣʜʝʨʽ װʰʽʥ ᴅʣʽ ʜʝ ʤʘשʳʟʜʳ ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʫʽʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ץʳʪʪʘʨʳ ð ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳסʥʝʛʽʟʛʽ ʙʘ שʨʝʩʪʽװʘʨʩʳ ʢץ ʘסʣ ʠʥʬʝʢʮʠʷײʰʽʥ ʙװ ʩʪʘʥץʘʟʘפ

 ʧʘʨʘʪץʘʨʪʫ ʞᴅʥʝ ʢᴇʨʰʽ ʝʣʜʝʨʤʝʥ ʘשʰʝʡʪʫ, ʚʘʢʮʠʥʘʮʠʷ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʞʘװʘʣʘʫʜʳ ʢסʘʜʘץ

ʘʣʤʘʩʫʜʳ ʞʦʣסʘ ץʦʶ. 

 .ʤʳʩʳ 2025-2027 ʞʞײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ .ʧʘʨʘʪץʘʨʞʳʣʘʥʜʳʨʫ ʪʫʨʘʣʳ ʘפ

çɺʝʪʝʨʠʥʘʨʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ סʳʣʳʤʠ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ: ʞʘʥʫʘʨʣʘʨ ʤʝʥ ײץʩʪʘʨʜʳש ʞץײʧʘʣʳ 

ʘʫʨʫʣʘʨʳʥʘ ץʘʨʩʳ ʞʘשʘ ʜʠʘʛʥʦʩʪʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʝʤʜʽʢ-ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳ 

ᴅʟʽʨʣʝʫè ʀʈʅ BR28712975 נʊɹ ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʜʳ.  פʘʨʞʳʣʘʥʜʳʨʫ ʢᴇʟʽ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽנ שʳʣʳʤ ʢʦʤʠʪʝʪʽ. 
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ʈɽɿʖʄɽ 

ɺ ʩʪʘʪʴʝ ʚʩʝʩʪʦʨʦʥʥʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʪʝʢʫʱʘʷ ʛʣʦʙʘʣʴʥʘʷ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ 

ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ ʠ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʫʛʨʦʟʫ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʦʪʨʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʙʦʣʝʟʥʠ 

ʅʴʶʢʘʩʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʘʢʮʠʥʥʳʝ ʰʪʘʤʤʳ, ʤʝʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʦʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʩʪʘʪʴʠ ʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʵʧʠʟʦʦʪʠʷʭ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2024 ʛʦʜʳ. ɼʣʷ ʦʮʝʥʢʠ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʠʨʢʫʣʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʛʝʥʦʪʠʧʦʚ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 

ʅʴʶʢʘʩʣʘ (Newcastle disease virus, NDV): VII.2, VIg, VIIb ʠ VIId. ʊʘʢʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʦʞʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚʘʢʮʠʥʘʮʠʠ ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʝʨʝʩʤʦʪʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʤʝʣʢʠʭ ʬʝʨʤʝʨʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʛʜʝ ʫʨʦʚʝʥʴ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʠ ʚʘʢʮʠʥʘʮʠʠ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʶʞʥʳʝ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ ï ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʦʨʦʜ 

ʐʳʤʢʝʥʪ ʠ ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ï ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʦʯʘʛʘʤʠ ʠʥʬʝʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʠʛʨʘʮʠʷ ʜʠʢʠʭ ʧʪʠʮ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʟʘʥʦʩʘ ʚʠʨʫʩʘ ʠʟʚʥʝ ʚ ʩʝʚʝʨʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʨʝʛʠʦʥʳ 

ʂʘʟʘʭʩʪʘʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʫʯʠʪʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʝʛʫʣʷʨʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʷ ʩʠʩʪʝʤʳ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɹʦʣʝʟʥʴ ʅʴʶʢʘʩʣʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʦʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʳ ʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʩʚʷʟʠ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ. ʀʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʦʧʘʩʥʳʤ ʠʥʬʝʢʮʠʷʤ ʞʠʚʦʪʥʳʭ ʩʪʘʣʘ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʞʜʘʷ ʚʩʧʳʰʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ 
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ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʫʛʨʦʟʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ: ʙʦʣʝʝ 80% ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʚʠʨʫʩʥʦʡ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʦʣʦʛʠʠ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʚ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʝʨʠʦʜ  

ʩ 2021-2024 ʛʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʝʥʷʭ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʣʝʪʦʯʥʳʭ ʠ 

ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʩʣʘʙʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʥʘʨʫʰʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʙʦʣʝʟʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʣʦʩʴ ʩʨʝʜʥʝʤ 24,8%, ʫʨʦʚʝʥʴ ɸʃʊ ʠ ɸʉʊ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 4,6-1,4 ʨʘʟʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʝʘʪʠʥʠʥʘ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʩʷ ʥʘ 1,3 ʨʘʟʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ 

ʥʘʯʠʥʘʶʱʝʡʩʷ ʧʝʯʝʥʦʯʥʦʡ ʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʣʫʞʠʪ ʠʥʜʠʢʘʪʦʨʦʤ ʩʪʝʧʝʥʠ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ. 

 

ANNOTATION  

The article discusses the issues 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 urgent problem for 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. The analysis and assessment of the epizootic situation on viral and 

bacterial ethology of animal diseases in the regions of the republic for the period from 2021-2024 has 

been carried out. Based on the conducted biochemical studies, it has been established that in infectious 

diseases in animals there is insufficient production of cellular and humoral factors, which leads to the 

formation of low-intensity immunity and the occurrence of gastrointestinal diseases of animals and 

impaired biochemical parameters. Thus, the 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 increase in the 

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 the body. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʳ, ʢʨʦʚʴ, ʩʝʣʴʭʦʟ ʞʠʚʦʪʥʳʝ, ʠʥʬʝʢʮʠʷ.  

Key words: bacteria, viruses, blood, farm animals, infection. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɹʘʢʪʝʨʠʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʨʘʞʝʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʷʚʣʷʷʩʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʪʨʘʥʟʠʪʦʨʥʦʡ ʥʦʨʤʘʣʴʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɿʦʦʥʦӢʟr, ʟʦʦʥʦӢʟʥrʝ ʠʥʬʝʢʮʠʠ ï ʛʨʫʧʧʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʦʟʙʫʜʠʪʝʣʠ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʶʪʩʷ ʯʝʣʦʚʝʢʫ ʦʪ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ [1,2].  

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʩʚʷʟʘʥʳ ʩ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʝʡ, 

ʩʥʠʞʘʶʱʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʥʘʥʦʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʪʨʘʥʝ. 

ɺʦʟʙʫʜʠʪʝʣʷʤʠ ʟʦʦʥʦʟʦʚ ʠ ʘʥʪʨʦʧʦʥʦʟʦʚ ʚʳʩʪʫʧʘʶʪ ʧʨʦʩʪʝʡʰʠʝ, ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ, ʛʨʠʙʢʠ, 

ʛʝʣʴʤʠʥʪʳ, ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʢʣʝʱʠ [3,4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʨʘʟʥʳʝ ʙʦʣʝʟʥʠ (ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ ʧʘʨʘʟʠʪʘʨʥʳʝ) ʟʘʥʠʤʘʶʪ 

ʚʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ. ʀʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʦʜʥʦʛʦ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ (ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʯʝʣʦʚʝʢʘ) ʢ ʜʨʫʛʠʤ ʠ ʰʠʨʦʢʦ (ʤʘʩʩʦʚʦ) ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 

ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʦʧʘʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, ʘ ʧʨʦʙʣʝʤʘ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʩʣʦʞʥʦʡ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʩʦʮʠʘʣʴʥʦʤ ʘʩʧʝʢʪʘʭ. ɹʦʣʝʟʥʴ ʠ ʧʣʦʭʦʝ ʟʜʦʨʦʚʴʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʚʩʝ ʘʩʧʝʢʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʪ ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʠʚʦʪʥʳʭ ʜʦ ʵʢʦʥʦʤʠʢʠ 

ʬʝʨʤʳ [5,6]. 
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ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʯʠʩʣʦ ʟʦʦʥʦʟʥʳʭ ʠʥʬʝʢʮʠʡ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʅʘʦʙʦʨʦʪ, ʧʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʟʘʨʘʟʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʨʘʥʴʰʝ ʩʯʠʪʘʣʠʩʴ ʩʧʝʮʠʬʠʯʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʉʝʨʴʝʟʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ 

ʨʝʩʧʠʨʘʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʦʝ, ʧʦ ʦʮʝʥʢʘʤ, ʦʙʭʦʜʠʪʩʷ 

ʙʨʠʪʘʥʩʢʦʡ ʦʪʨʘʩʣʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 60ï50 ʤʠʣʣʠʦʥʦʚ ʬʫʥʪʦʚ ʩʪʝʨʣʠʥʛʦʚ ʚ ʛʦʜ, 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʠ ʧʣʦʭʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʝʣʷʪ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 10 ʤʝʩʷʮʝʚ [7,8] ʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ 

[9]. 

ʀʥʬʝʢʮʠʦʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʩʣʦʞʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʘʪʦʛʝʥʳ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ 

ʤʠʢʨʦʙʥʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʯʪʦ ʤʦʞʝʪ ʝʱʝ ʙʦʣʴʰʝ ʫʭʫʜʰʠʪʴ ʠʣʠ 

ʫʩʠʣʠʪʴ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ ʨʦʪʘʚʠʨʫʩʦʤ ʚʣʠʷʝʪ ʥʘ ʤʠʢʨʦʙʠʦʪʫ 

ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʝʝ ʠʟʤʝʥʝʥʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ, ʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʦʙʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ [10,11]. 

ʅʦʨʤʘʣʴʥʘʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚ 

ʢʠʰʝʯʥʠʢ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʤʦʛʘʝʪ ʫʢʨʝʧʠʪʴ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʞʠʟʥʠ ʙʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʘʥʪʠʛʝʥʦʚ ʩ ʟʘʱʠʪʥʦʡ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʤʘ. ɼʠʩʙʘʢʪʝʨʠʦʟ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʧʘʣʝʥʠʶ ʚ ʢʠʰʝʯʥʠʢʝ, ʠʟʤʝʥʝʥʠʶ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʠ ʚʣʠʷʪʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʠʰʝʯʥʦʡ ʬʣʦʨʦʡ ʠ ʠʭ ʢʦʥʢʫʨʝʥʮʠʶ ʩ 

ʧʘʪʦʛʝʥʘʤʠ ʟʘ ʵʪʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [12]. 

ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ ʦʨʛʘʥʠʟʤʥʦʛʦ 

ʫʨʦʚʥʷ. ʀʥʬʝʢʮʠʠ ʞʠʚʦʪʥʳʭ ʥʝ ʪʦʣʴʢʦ ʥʘʥʦʩʷʪ ʫʨʦʥ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ, ʥʦ ʠ ʠʤʝʶʪ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʩʠʩʪʝʤ. ʀʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʦʣʦʜʥʷʢʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʘʛʨʦʧʨʦʜʫʢʮʠʠ ʤʷʩʥʦʛʦ ʠ ʤʦʣʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʦʙʱʝʛʦ ʵʧʠʟʠʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʜʘʥʥʳʝ 

ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʤʷʩʥʦʡ ʠ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʠʟʫʯʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʠ 

ʚʳʷʚʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʙʘʢʪʝʨʠʦʟʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʬʝʨʤ ɸʪʳʨʘʫʩʢʦʡ, ɾʘʤʙʳʣʩʢʫʶ ʠ ɸʣʤʘʪʠʥʩʢʫʶ ʦʙʣʘʩʪʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʳ 

ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ, ʢʨʦʚʴ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʪ ʙʦʣʴʥʳʭ ʠʣʠ ʧʦʜʦʟʨʝʚʘʝʤʳʭ ʥʘ ʙʦʣʝʟʥʠ 

ʞʠʚʦʪʥʳʭ. ʉʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ʉʦʙʨʘʥʥʳʝ ʧʨʦʙʳ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɼʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʦʚʘʥʳ ʥʘʫʯʥʳʝ 

ʵʢʩʧʝʜʠʮʠʠ ʚ ɸʪʳʨʘʫʩʢʦʡ, ɾʘʤʙʳʣʩʢʫʶ ʠ ɸʣʤʘʪʠʥʩʢʫʶ ʦʙʣʘʩʪʠ ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʨʝʛʠʩʪʨʘʮʠʷ 

ʙʦʣʝʟʥʝʡ (ʭʣʘʤʠʜʠʦʟ, ʚʠʨʫʩʥʘʷ ʜʠʘʨʝʷ, ʨʠʥʦʪʨʘʭʝʠʪ, ʣʝʧʪʦʩʧʠʨʦʟ). ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠ ʜʦʩʪʘʚʣʝʥʳ ʚ ʊʆʆ ʅʇʊʎ çɾʘʣʳʥè, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʦʪ ʄʈʉ ʚ ʢʦʣʠʯʝʩʪʚʝ - 1200 ʧʨʦʙ, ʦʪ ʂʈʉ - 450 ʧʨʦʙ. 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ. ɺ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ 

ʦʧʨʝʜʝʣʷʣʠ ʙʠʫʨʝʪʦʚʳʤ ʤʝʪʦʜʦʤ, ʢʨʝʘʪʠʥʠʥ - ʧʦ ʮʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʗʬʬʝ ʩ ʧʠʢʨʠʥʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʤʝʪʠʨʥʳʤ ʤʝʪʦʜʦʤ, ʙʠʣʠʨʫʙʠʥ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʀʝʥʜʨʘʰʠʢʘ-

ɻʦʬʘ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʘ ʩ ʤʝʪʦʜʦʤ ʃʦʫʨʠ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ʠ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʉʊ) ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʈʘʡʪʤʘʥʘ-ʌʨʝʥʢʝʣʷ, ʢʦʣʠʯʝʩʪʚʦ Ŭ-

ʘʤʠʣʘʟʳ ʘʤʠʣʦʢʣʘʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʠʤʦʣʦʚʫʶ ʧʨʦʙʫ - ʩ ʪʠʤʦʣʦʚʦ-ʚʝʨʦʥʘʣʦʚʳʤ ʙʫʬʝʨʦʤ, 

ʭʦʣʝʩʪʝʨʠʥ, ʪʨʠʛʣʠʮʝʨʠʜʳ, ʦʙʱʠʝ ʣʠʧʠʜʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ 

ʨʝʘʢʪʠʚʦʚ ʬʠʨʤʳ çBio-Lachema-Testè (ʏʝʭʠʷ), ʧʦʢʘʟʘʥʠʷ ʢʦʪʦʨʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 

çCOBOSINTEGRA400è (ʉʐɸ) ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ [13]. 

ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶʪʝʩʪ-ʧʦʣʦʩʦʢ "ɻʣʶʢʦʪʨʝʥʜ-2". ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ 
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ʦʙʨʘʙʦʪʘʥ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚʘʨʠʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel (MicrosoftCorparation, Redmond, Washinfton, DC, USA). 

ɺʳʯʠʩʣʷʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʝʛʦ ʦʪʢʣʦʥʝʥʠʝ (MÑSE) ʚ %. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ 

ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʦʮʝʥʠʚʘʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ ʠ ʉʪʴʶʜʝʥʪʘ. ʇʦʨʦʛ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʩʦʩʪʘʚʣʷʣ pÒ0.05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʘʥʥʳʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʟʘ 2021-2024 ʛʛ. ʇʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʝ 1. ʈʘʟʨʘʙʦʪʘʥʳ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ 

ʧʦ ʙʦʣʝʟʥʷʤ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʫʪʝʡ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʦʩʥʦʚ ʩʠʩʪʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʠʪʫʘʮʠʷ ʧʦ ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʠʥʬʝʢʮʠʷʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʦʛʨʘʤʤʳ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ ʧʦ ʨʘʟʚʠʪʠʶ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2021 ï 2025 ʛʦʜʳè ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʪʨʘʩʣʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʦ ʧʦ ʢʨʦʚʠ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʦʛʦʣʦʚʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʚ ʈʂ (ʪʘʙʣʠʮʘ 1). ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ, ʚ 2024 ʛʦʜʫ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʰʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2023 ʛʦʜʦʤ. ʇʦʛʦʣʦʚʴʝ ʣʦʰʘʜʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 5,3% ʠ ʩʦʩʪʘʚʠʣʦ 4 313,7 ʪʳʩ. ʛʦʣʦʚ. 

ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʥʘʧʨʦʪʠʚ, ʩʥʠʟʠʣʩʷ ʥʘ 5,9% ʠ ʩʦʩʪʘʚʠʣ 8 674,8 ʪʳʩ. ʛʦʣʦʚ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʚʝʨʙʣʶʜʦʚ ʚʦʟʨʦʩʣʘ ʥʘ 3,9% ʠ ʜʦʩʪʠʛʣʘ 288,9 ʪʳʩ. ʛʦʣʦʚ. ʇʦʛʦʣʦʚʴʝ ʦʚʝʮ ʫʚʝʣʠʯʠʣʦʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʘ 0,5% ʠ ʩʦʩʪʘʚʠʣʦ 21,9 ʤʣʥ. ʛʦʣʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʟʘ 2021-2023 ʛʛ 

ɺʠʜ ʞʠʚʦʪʥʳʭ 2021 ʛʦʜ 2022 ʛʦʜ 2023 ʛʦʜ 2024 ʛʦʜ 

ʃʦʰʘʜʠ, ʪʳʩ. ʛʦʣ 3256,1 3650,7 4 095,1 4 313,7 

ʂʈʉ, ʪʳʩ. ʛʦʣ 8112,8 8530,9 9 220,5 8 674,8 

ɺʝʨʙʣʶʜʳ, ʪʳʩ. ʛʦʣ 239 260 278 288,9 

ʆʚʮʳ, ʤʣʥ. ʛʦʣ 18,8 19,6 21,8 21,9 

ʂʦʟʳ, ʪʳʩ. ʛʦʣ 2 353,0 2 331,6 2 422,8 2 002,5 

ʇʪʠʮʳ, ʤʣʥ. ʛʦʣ 50,2 50,8 52,1 45,0 

ʉʚʠʥʴʷ, ʪʳʩ. ʛʦʣ 902,6 812,5 831,9 496,1 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʟ ʩʥʠʟʠʣʘʩʴ ʥʘ 17,4% ʠ ʩʦʩʪʘʚʠʣʘ  

2 002,5 ʪʳʩ. ʛʦʣʦʚ. ʇʪʠʮʳ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘ 13,5% ʠ ʩʦʩʪʘʚʠʣʠ  

45,0 ʤʣʥ. ʛʦʣʦʚ. ʇʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʫʧʘʣʦ ʥʘ 40,2% ʠ ʩʦʩʪʘʚʠʣʦ 496,1 ʪʳʩ. ʛʦʣʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩ 2024 ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʰʘʜʝʡ, ʚʝʨʙʣʶʜʦʚ ʠ ʦʚʝʮ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʟʳ, ʧʪʠʮ, ʚʠʥʝʡ ʩʥʠʟʠʣʘʩʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʦʧʘʩʥʳʤ ʠʥʬʝʢʮʠʷʤ 

ʞʠʚʦʪʥʳʭ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ï ʦʩʥʦʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʂʘʞʜʘʷ ʚʩʧʳʰʢʘ 

ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʫʛʨʦʟʳ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ: ʙʦʣʝʝ 80% ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʨʦʚʠ, ʚʢʣʶʯʘʶʱʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʡ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʚʘʟʠʦʥʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ. ʆʪʙʦʨ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʭ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʠ 

ʞʠʚʦʪʥʳʭ ʙʦʣʴʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʠʥʬʝʢʮʠʠ. 

ɼʘʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʳ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʢʘʢ ʥʘ 

ʨʝʬʝʨʝʥʩʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʨʤʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ [14], ʪʘʢ 

ʠ ʥʘ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. ʇʨʠ ʚʳʙʦʨʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʢʨʦʚʠ ʤʳ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ʅʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʘʨʠʘʮʠʠ ʤʥʦʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ, ʦʩʥʦʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʷʭ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʪʘʢʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʘʢ ʘʤʠʣʘʟʘ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʃʊ), 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʉʊ), ʙʠʣʠʨʫʙʠʥʘ ʠ ʭʦʣʝʩʪʝʨʠʥ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʚ ʛʨʫʧʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʘʪʠʥʠʥʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʦʯʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɺ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʧʦʚʳʰʝʥʠʝ ʘʤʠʣʘʟʘ ʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʠʤʤʫʥʥʦʤ ʩʪʘʪʫʩʝ ʞʠʚʦʪʥʳʭ (ʨʠʩʫʥʦʢ 

1, 2). ɺ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʠ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ 

ʩʦʩʪʘʚʣʷʝʪ 4 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʩʝʨʜʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ 

ʞʠʚʦʪʥʳʭ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʘʤʠʣʘʟ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʧʦʩʣʝ ʙʦʣʝʟʥʝʡ 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʣʠʯʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʪʨʘʥʩʘʤʠʥʘʟ ɸʃʊ ʠ ɸʉʊ, ʦʙʱʝʡ ʘʤʠʣʘʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ 

ʙʠʣʠʨʫʙʠʥʘ. ɺʩʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʘʤʠ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʞʠʚʦʪʥʳʭ ʧʨʠ ʩʘʣʴʤʦʥʝʣʣʝʟʝ, ʣʝʧʪʦʩʧʠʨʦʟʝ, ʣʠʩʪʝʨʠʦʟʝ, ʭʣʘʤʠʜʠʦʟʝ ʠ ʚʠʨʫʩʥʳʭ 

ʠʥʬʝʢʮʠʠ. 

ʉ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʤʝʥʝʥʠʷ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ. ʇʦʚʳʰʝʥʠʝ ʙʠʣʠʨʫʙʠʥʘ, ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʦʯʥʦʛʦ ʬʝʨʤʝʥʪʘ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʃʊ) ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʦʞʝʪ ʙʳʪʴ ʤʘʨʢʝʨʦʤ ʥʘʯʠʥʘʶʱʝʡʩʷ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʣʠʙʦ 

ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʥʝʤʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ɸʉʊ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, ʪ. 

ʝ. ʩʝʨʜʝʯʥʘʷ ʧʘʪʦʣʦʛʠʷ ʨʘʟʚʠʚʘʝʪʩʷ (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʦʢ 3). 
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ʆʙʦʟʥʘʯʝʥʠʝ: ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʝ, ʛ/ʣ; ʧʦ ʦʩʠ ʘʙʮʠʩʩ ï ʵʪʘʧʳ ʦʧʳʪʘ,  

1 ï ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʘ, 2 ï ʩʘʣʴʤʦʥʝʣʣʝʟ, 3 ï ʣʠʩʪʝʨʠʦʟ, 4 ï ʣʝʧʪʦʩʧʠʨʦʟ, 5 ï ʭʣʘʤʠʜʠʦʟ,  

6 ï ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ. 

ʈʠʩʫʥʦʢ 2ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠ ʧʦʩʣʝ ʠʥʬʝʢʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ ɸʃʊ ʠ ɸʉʊ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʧʦʩʣʝ ʠʥʬʝʢʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ 

 

ʊʘʙʣʠʮʘ 2 - ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʭ (ʢʦʥʪʨʦʣʴʥʳʭ) ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʇʦʢʘʟʘʪʝʣʠ ʅʦʨʤʘ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʝ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ʉʘʣʴʤʦʥʝʣʣʝʟ ʃʠʩʪʝʨʠʦʟ ʃʝʧʪʦʩʧʠʨʦʟ ʍʣʘʤʠʜʠʦʟ 
ɺʠʨʫʩʥʳʝ 
ʠʥʬʝʢʮʠʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, 
ʛ/ʣ 

56-75 58,5Ñ2,8 79,1Ñ4,9**  73,2Ñ3,8**  75,9Ñ3,7* 60,4Ñ3,6 76,7Ñ4,1**  

ɸʃʊ, ʄɽ/ʣ 0,00-39,00 20Ñ2,7 158Ñ9,5**  95Ñ8,7**  106Ñ5,5**  41Ñ2,9* 62Ñ3,7**  

ɸʉʊ, ʄɽ/ʣ 0,00-56,00 41Ñ3,3 87Ñ4,8**  58Ñ4,1* 51Ñ3,9* 45Ñ3,7 54Ñ3,4* 

ʆʙʱʘʷ 
ʘʤʠʣʘʟʘ, ʄɽ/ʣ 

28,00-
100,00 

135Ñ15,8 415Ñ14,2**  372Ñ13,6**  407Ñ16,6**  368Ñ12,3**  319Ñ17,5**  

ɹʠʣʠʨʫʙʠʥ 

ʦʙʱʠʡ, 

ʤʢʤʦʣʴ/ʣ 

0,00-17,00 2,5Ñ0,01 3,2Ñ0,01 3,9Ñ0,02* 3,5Ñ0,02* 3,2Ñ0,02 3,8ÑÑ0,02* 

ɹʠʣʠʨʫʙʠʥ 

ʧʨʷʤʦʡ, 
ʤʢʤʦʣʴ/ʣ 

0,00-5,00 1,5Ñ0,01 2,6Ñ0,1* 3,5Ñ0,2**  3,5Ñ0,2**  3,8Ñ0,2**  4,6Ñ0,3**  

ɹʠʣʠʨʫʙʠʥ 

ʥʝʧʨʷʤʦʡ, 

ʤʢʤʦʣʴ/ʣ 

1,50-17,00 1,0Ñ0,01 3,9Ñ0,8**  4,0Ñ0,8**  4,5Ñ0,5**  3,7Ñ0,6**  4,9Ñ0,9**  

ʍʦʣʝʩʪʝʨʠʥ, 
ʤʤʦʣʴ/ʣ 

3,11-5,18 3,02Ñ0,1 4,68Ñ1,8**  3,17Ñ1,3* 3,54Ñ1,5* 4,54Ñ1,3**  3,21Ñ1,2**  

ʂʨʝʘʪʠʥʠʥ, 
ʤʢʤʦʣʴ/ʣ 

43,7-49,9 51,7Ñ4,2 83,0Ñ7,9**  66,4Ñ4,1* 59Ñ3,6* 57Ñ2,8* 62,1Ñ3,9* 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, -ʨ<0,05*, -ʨ<0,001**  
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ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʠʣʠʨʫʙʠʥʘ ʠ 

ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ɸʃʊ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʙʦʣʝʚʰʠʝ ʩ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʠ ʩ ʣʝʧʪʦʩʧʠʨʦʟʦʤ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʫ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʩ ʚʠʨʫʩʥʳʤ ʠʥʬʝʢʮʠʷ, ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʤʘʨʢʝʨʦʤ ʟʘʙʦʣʝʚʘʥʠʡ 

ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʝʘʪʠʥʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ ʥʘʯʠʥʘʶʱʝʡʩʷ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʘʪʠʥʠʥʘ ʧʨʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʥʴʰʝ, ʯʝʤ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʯʝʚʠʥʳ (ʪʘʙʣʠʮʘ 2, ʨʠʩʫʥʢʠ 3). 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʝʣʢʦʚʦʛʦ ʩʧʝʢʪʨʘ ʢʨʦʚʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʫ 

ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 1,4 ʠ ʚ 1,03 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ 

ʜʘʥʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʘʣʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʢʨʦʚʠ ʥʘ 30-ʡ ʜʝʥʴ ʧʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʝʟʥʝʡ ʜʘʥʥʳʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

58,5Ñ2,8 ʛ/ʣ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʢʨʦʚʠ ʦʪʤʝʯʘʣʦʩʴ ʫ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʩʘʣʴʤʦʥʝʣʣʝʟʝ ʠ ʚʠʨʫʩʥʳʤ ʠʥʬʝʢʮʠʠ. ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʘʣʴʙʫʤʠʥʦʚ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ 

ʘʣʴʙʫʤʠʥʦʚ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʊʘʢ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʫ 

ʞʠʚʦʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʰʘʣʦʩʴ ʥʘ 20-ʡ ʜʝʥʴ ʚ 1,04-2,06 ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ (ʩʘʣʴʤʦʥʝʣʣʝʟ, ʣʠʩʪʝʨʠʦʟ, 

ʣʝʧʪʦʩʧʠʨʦʟ, ʭʣʘʤʠʜʠʦʟ, ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʷ) ʧʦʢʘʟʘʣʠ ʚʳʨʷʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ 

ʢʨʦʚʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ ʠ ʤʠʦʢʘʨʜʘ. ʀʥʬʝʢʮʠʦʥʥʘʷ ʧʘʪʦʣʦʛʠʷ 

ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʩʣʦʞʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʚʩʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʤʘ ʦʪ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ ʦʨʛʘʥʠʟʤʝʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʠʥʬʝʢʮʠʷʭ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʘ ʜʘʣʴʰʝ ʠ ʫʤʝʥʴʰʝʥʠʝ ʜʠʫʨʝʟʘ [15]. 

ʆʩʥʦʚʫ ʚʩʝʛʦ ʞʠʚʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʚʦʜʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʡ ʞʠʚʦʡ 

ʢʣʝʪʢʠ, ʪʢʘʥʠ, ʦʨʛʘʥʘ, ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ɺʩʝ ʚʠʜʳ ʠʥʬʝʢʮʠʠ ʩʥʠʞʘʣʠ ʭʦʣʝʩʪʝʨʠʥ, ʦʙʱʠʝ 

ʣʠʧʠʜʳ, ʪʨʠʛʣʠʮʝʨʠʜʳ, ʘ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʨʦʚʠ [16,17]. ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʪʝʨʧʝʚʘʝʪ 

ʩʠʥʭʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʨʷʜʫ ʩ ʙʝʣʳʤʠ ʢʣʝʪʢʘʤʠ ʢʨʦʚʠ [18]. 

ʇʨʠ ʠʥʬʝʢʮʠʷʭ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ. ʋʚʝʣʠʯʠʚʘʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʮʠʪʦʚ (ʤʦʥʦʮʠʪʳ, ʛʨʘʥʫʣʦʮʠʪʳ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʩʫʙʧʦʧʫʣʷʮʠʡ 

ʣʠʤʬʦʮʠʪʦʚ. ʋʚʝʣʠʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. ʇʨʠ ʠʥʬʝʢʮʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʘʢʪʠʚʘʮʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʣʝʪʦʢ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʠʭ 

ʥʝʟʨʝʣʳʭ ʬʦʨʤ, ʘʢʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ [19]. ɺ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʥʘ ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪ ʢʘʢ ʚ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʪʘʢ ʠ ʚ ʠʤʤʫʥʥʦʤ ʩʪʘʪʫʩʝ ʦʨʛʘʥʠʟʤʘ [20]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʧʦʩʦʙʥʳ ʧʦʢʘʟʘʪʴ ʥʘʣʠʯʠʝ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ, ʟʘʨʘʞʝʥʠʝ ʠʥʬʝʢʮʠʠ, ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʚ ʢʨʦʚʠ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʢ, ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʦʟʠʥʦʬʠʣʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʪʨʘʥʩʘʤʠʥʘʟ ɸʃʊ ʠ ɸʉʊ, ʦʙʱʝʡ ʘʤʠʣʘʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʙʠʣʠʨʫʙʠʥʘ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʨʠ ʩʘʣʴʤʦʥʝʣʣʝʟʝ, ʣʠʩʪʝʨʠʦʟʝ, ʣʝʧʪʦʩʧʠʨʦʟʝ, ʭʣʘʤʠʜʠʦʟʝ ʠ 

ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʧʦʢʘʟʘʣʠ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʧʝʯʝʥʠ ʠ ʤʠʦʢʘʨʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʚʠʜʳ 

ʠʟʫʯʘʝʤʳʭ ʠʥʬʝʢʮʠʡ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ, ʦʙʱʠʭ ʣʠʧʠʜʦʚ, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ. 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʠʥʭʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʝʣʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ. ʇʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ (ʚʢʣʶʯʘʷ ʤʦʥʦʮʠʪʳ ʠ ʛʨʘʥʫʣʦʮʠʪʳ), ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʚʩʝʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ. ʋʚʝʣʠʯʠʚʘʶʪʩʷ ʫʨʦʚʥʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʣʝʪʦʢ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʠʭ ʥʝʟʨʝʣʳʭ ʬʦʨʤ, ʘʢʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ ʠ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ. ɺ 
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ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʡ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪʩʷ ʢʘʢ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʪʘʢ ʠ ʚ ʠʟʤʝʥʝʥʠʷʭ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʪ ʫʢʘʟʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʠʥʬʝʢʮʠʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʘʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ, ʢʘʢ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ, ʪʨʘʥʩʘʤʠʥʘʟ ɸʃʊ ʠ 

ɸʉʊ, ʦʙʱʝʡ ʘʤʠʣʘʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʙʠʣʠʨʫʙʠʥʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʩʣʘʙʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʝʥʝʡ ʫ ʞʠʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʠʤʤʫʥʠʪʝʪʘ ʩʣʘʙʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʞʠʚʦʪʥʳʭ ʠ ʠʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʠ. ʋ ʞʠʚʦʪʥʳʭ, 

ʙʦʣʴʥʳʭ ʠʥʬʝʢʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʢʨʦʚʠ. 

ʀʟʤʝʥʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʢʨʦʚʠ ʥʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʣʘʪʘʮʠʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʉʫʞʝʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʧʦʚʳʰʘʝʪ ʜʘʚʣʝʥʠʝ ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ʆ ʩʪʝʧʝʥʠ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɺʳʷʚʣʝʥʦ ʩʝʨʴʝʟʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʘʧʘʪʠʶ, ʩʣʘʙʦʩʪʴ, ʢʦʥʚʫʣʴʩʠʠ ʠ ʢʦʤʘʪʦʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʊתʁɯʅ 
ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʥʳש ᴅʨʪװʨʣʽ ᴇשʽʨʣʝʨʜʝʛʽ ʞʘʥʫʘʨʣʘʨʜʳש ʚʠʨʫʩʪʳץ-

ʙʘʢʪʝʨʠʷʣʳץ ʘʫʨʫʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʞʘʡ-ʢװʡʽʥʽש ʤᴅʩʝʣʝʣʝʨʽ 
 ʜʘʡʜʳסʞʘ ץʘʫʽʧʪʽ ʠʥʬʝʢʮʠʷʣʘʨʳ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʠʷʣʳץ שʘʨʘʩʪʳʨʳʣʘʜʳ. ɾʘʥʫʘʨʣʘʨʜʳץ
ʟʝʨʪʪʝʫ ʙʽʟʜʽש ʤʝʤʣʝʢʝʪʽʤʽʟ װʰʽʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʛʝ ʘʡʥʘʣʜʳ. ɾʘʥʫʘʨʣʘʨ ʘʫʨʫʣʘʨʳʥʳש ᴅʨʙʽʨ 
ᴇʨʰʫʽ ʝʣʝʫʣʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ ʞᴅʥʝ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʜʘʤʫʳʥʘ סʘʥʘ ʝʤʝʩ, 
ʩʦʥʳʤʝʥ ץʘʪʘʨ ʭʘʣʳץץʘ ʜʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ: ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳ80% ש - ʜʘʥ ʘʩʪʘʤʳ ʘʜʘʤʜʘʨ ʤʝʥ 
ʞʘʥʫʘʨʣʘʨסʘ ʦʨʪʘץ. ʈʝʩʧʫʙʣʠʢʘ ᴇשʽʨʣʝʨʽʥʜʝʛʽ 2021-2024 ʞʳʣʜʘʨ ʢʝʟʝשʽʥʜʝʛʽ ʞʘʥʫʘʨʣʘʨ 
ʘʫʨʫʣʘʨʳʥʳש ʚʠʨʫʩʪʳץ ʞᴅʥʝ ʙʘʢʪʝʨʠʷʣʳץ ʵʪʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʳʥʘ 
ʪʘʣʜʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʙʠʦʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥʝʛʽʟʽʥʜʝ 
ʞʘʥʫʘʨʣʘʨʜʳש ʞץײʧʘʣʳ ʘʫʨʫʳ ʢʝʟʽʥʜʝ ʞʘʩʫʰʘʣʳץ ʞᴅʥʝ ʛʫʤʦʨʘʣʴʜʳץ ʬʘʢʪʦʨʣʘʨʜʳש 
ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʫʳ ʙʘʡץʘʣʘʜʳ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʠʤʤʫʥʠʪʝʪʪʽש ᴅʣʩʽʟ ץʘʣʳʧʪʘʩʫʳʥʘ, 
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ʞʘʥʫʘʨʣʘʨʜʳש ʘʩץʘʟʘʥ-ʽʰʝʢ ʘʫʨʫʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʙʠʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש 
ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ɸʫʨʫ ʢʝʟʽʥʜʝ ʞʘʣʧʳ ʘץʫʳʟʳʥʳש ʤᴇʣʰʝʨʽ ʙʘץʳʣʘʫ ʤᴅʥʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 
ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ 24,8%-סʘ ʝʜᴅʫʽʨ ʞʦסʘʨʣʘʜʳ, ɸʃʊ ɸʉʊ ʜʝשʛʝʡʽ ʩᴅʡʢʝʩʽʥʰʝ 4,6-1,4 ʝʩʝʛʝ, 
ʢʨʝʘʪʠʥʠʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 1,3 ʝʩʝ ʘʨʪʪʳ. ɾʘʥʫʘʨʣʘʨʜʳץ שʘʥʳʥʜʘסʳ ʙʠʦʭʠʤʠʷʣʳץ 
ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʞʦסʘʨʳʣʘʫʳ ʙʘʫʳʨ ʤʝʥ ʙװʡʨʝʢ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʽש ʙʝʣʛʽʩʽ ʙʦʣʫʳ ʤװʤʢʽʥ, ʙײʣ ᴇʟ 
ʢʝʟʝʛʽʥʜʝ ʠʥʬʝʢʮʠʷʣʳץ ʧʨʦʮʝʩʪʽש ʜʘʤʫʳʥʳש ʩʘʣʜʘʨʳʥʘʥ ʞᴅʥʝ ʘסʟʘʥʳש ʫʣʘʥʫ ʜʝשʛʝʡʽʥʽש ʘʨʪʫʳ 
ʢᴇʨʩʝʪʢʽʰʽ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ. 
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ʉʂʈʀʅʀʅɻ ʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɸʅʊɸɻʆʅʀʉʊʀʏɽʉʂʀ ʀ ʌɽʈʄɽʅʊɸʊʀɺʅʆ 
ɸʂʊʀɺʅʓʍ ʐʊɸʄʄʆɺ BACILLUS ɼʃʗ ʇʈʆɹʀʆʊʀʏɽʉʂʆɻʆ ʇʈʀʄɽʅɽʅʀʗ ɺ 

ʇʊʀʎɽɺʆɼʉʊɺɽ 
SCREENING AND CHARACTERIZATION OF ANTAGONISTIC AND ENZYMATICALLY 
ACTIVE BACILLUS STRAINS FOR PROBIOTIC APPLICATION IN POULTRY FARMING  

 
ɸʅʅʆʊɸʎʀʗ 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʦʙʠʦʪʠʢʠ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ. ʎʝʣʴʶ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʩʢʨʠʥʠʥʛ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʪʘʤʤʦʚ Bacillus, 

ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʚ ʢʦʨʤʘʭ ʜʣʷ ʧʪʠʮʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʦʙʨʘʟʮʦʚ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ, ʧʦʯʚʳ ʠ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʦʚ ʢʫʨ ʧʦʣʫʯʝʥʳ 

ʠʟʦʣʷʪʳ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. ʇʝʨʚʠʯʥʳʡ ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʦʪʙʦʨ ʚʢʣʶʯʘʣ ʦʮʝʥʢʫ 

ʤʦʨʬʦʣʦʛʠʠ ʢʦʣʦʥʠʡ ʠ ʦʢʨʘʩʢʫ ʧʦ ɻʨʘʤʫ. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 13 ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʚʢʣʶʯʘʷ Escherichia coli, Salmonella spp., 

Staphylococcus aureus, Proteus spp., Pseudomonas aeruginosa ʠ Candida albicans. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʰʪʨʠʭʘ ʠ ʜʠʬʬʫʟʠʠ ʚ ʘʛʘʨ ʦʪʦʙʨʘʥʳ 
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ʪʨʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʘ: ʇ-1, ɾ-2 ʠ ɸ-12. ʐʪʘʤʤ ɸ-12 ʪʘʢʞʝ ʧʨʦʷʚʠʣ ʚʳʩʦʢʫʶ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʠ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʢʨʠʧʪ ʥʘ ʷʟʳʢʝ Python, ʧʦʟʚʦʣʷʶʱʠʡ ʩʨʘʚʥʠʪʴ 

ʟʦʥʳ ʣʠʟʠʩʘ ʠ ʫʨʦʚʥʠ ʜʝʛʨʘʜʘʮʠʠ ʮʝʣʣʶʣʦʟʳ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʰʪʘʤʤʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ in vitro. 

ɻʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʩ Bacillus subtilis. 

ɹʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʰʪʘʤʤ ɸ-12 ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ. 

 

ANNOTATION  

In the context of global restrictions on the use of antibiotics in poultry farming, 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 of Bacillus strains 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 spore-forming bacteria were obtained. Primary phenotypic 

selection included assessment of colony morphology and Gram staining. Antagonistic activity was 

assessed against 13 pathogenic microorganisms, including Escherichia coli, Salmonella spp., 

Staphylococcus aureus, Proteus spp., Pseudomonas aeruginosa and Candida albicans. Based on the 

results of tests using the perpendicular streak and agar diffusion method, three most active strains were 

selected: P-1, Zh-2 and A-12. Strain A-12 also showed high proteolytic and cellulolytic activity. A 

Python script 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 with Bacillus subtilis. Due to the 

combination of antimicrobial and enzymatic properties, strain A-12 is a promising candidate for the 

development of a probiotic feed additive in poultry farming. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʠʦʪʠʢʠ, ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʧʪʠʮʝʚʦʜʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ. 

Key words: probiotics, antagonistic activity, enzymatic activity, poultry farming, feed additives, 

antimicrobial properties. 

 

ɺʚʝʜʝʥʠʝ. ʉʧʨʦʩ ʥʘ ʧʨʦʜʫʢʪʳ ʧʪʠʮʝʚʦʜʩʪʚʘ ʨʘʩʪʸʪ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʂʘʟʘʭʩʪʘʥʝ [1], ʠ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ [2, 3]. ʏʪʦʙʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩ 

ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʥʘ ʧʪʠʮʝʚʦʜʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ, ʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʝʨʤʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʘʥʪʠʙʠʦʪʠʢʠ. ʀ ʭʦʪʷ ʨʝʯʴ ʠʜʝʪ ʦ ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʟʘʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʰʝʯʥʳʭ ʧʘʪʦʛʝʥʦʚ ʧʪʠʮ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʠ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ [4], ʠʭ ʜʘʣʴʥʝʡʰʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʘʭ ʜʣʷ ʞʠʚʦʪʥʳʭ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʝʟʢʦʡ ʢʨʠʪʠʢʝ ʠʟ-ʟʘ ʨʘʩʪʫʱʠʭ ʦʧʘʩʝʥʠʡ 

ʧʦ ʧʦʚʦʜʫ ʧʦʷʚʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ [5]. 

ɿʘʧʨʝʪ ʚ ʨʷʜʝ ʩʪʨʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʩʫʙʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʜʦʟʘʭ ʚ ʢʦʨʤʘʭ 

ʜʣʷ ʧʪʠʮʳ ʧʨʠʚʸʣ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʫʩʚʦʷʝʤʦʩʪʠ ʢʦʨʤʦʚ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʳʟʚʘʣʦ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʝ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʘ ʪʘʢʞʝ 

ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ 

ʧʘʪʦʛʝʥʦʚ [6, 7]. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʦʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚ 

ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʢʦʩʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʫʩʪʦʡʯʠʚʳʤʠ 

ʰʪʘʤʤʘʤʠ ʧʘʪʦʛʝʥʦʚ ʫ ʣʶʜʝʡ [8]. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʦʙʣʝʤʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʦʩʪʘʪʦʯʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [9].  

ʇʨʦʙʠʦʪʠʢ ð ʵʪʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʠʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʳʡ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʝʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʭʦʟʷʠʥʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʘʜʝʢʚʘʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 
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Lactobacillus spp. ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʠʦʪʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʨʤʘʭ 

ʜʣʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʯʠʪʘʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ, ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʚ 

ʢʠʰʝʯʥʠʢʝ ʠ ʦʙʣʘʜʘʶʱʠʤ ʦʯʝʚʠʜʥʳʤʠ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʵʬʬʝʢʪʘʤʠ [10, 11]. ɼʨʫʛʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʙʠʦʪʠʢʠ ʩ ʠʟʚʝʩʪʥʳʤ ʧʦʣʝʟʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʮʳʧʣʷʪ ʚʢʣʶʯʘʶʪ 

Saccharomyces spp., Aspergillus spp., Enterococcus spp. ʠ Bifidobacteria [12-15]. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʙʠʦʪʠʢʦʚ ʦʩʪʘʸʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ ʠʟ-ʟʘ ʨʷʜʘ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʢʦʨʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʣʦʭʦ 

ʧʝʨʝʥʦʩʷʪ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʢʦʨʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʢʨʘʱʸʥʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʢʠʰʝʯʥʠʢʝ ʧʪʠʮʳ ʩʥʠʞʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ ʙʨʦʡʣʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [16, 17]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ Bacillus ʚ ʢʦʨʤʘʭ ʜʣʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʩʪʨʘʥʷʶʪ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʠʦʪʠʢʘʤʠ ʥʘ ʦʩʥʦʚʝ Lactobacillus ʠ ʜʨʫʛʠʭ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʙʠʦʪʠʢʦʚ. Bacillus ï ʵʪʦ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ, ʩʧʦʩʦʙʥʳʝ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʧʦʨʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ [18, 19]. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʜʫʢʪʳ Bacillus ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Bacillus ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʧʨʦʙʠʦʪʠʢʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʮʳʧʣʷʪ. ʉʧʦʨʳ ʙʘʮʠʣʣ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ 

ʦʢʦʣʦ 90% ʩʚʦʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʧʨʦʙʠʦʪʠʢʦʚ ʠ ʠʤʝʶʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʨʦʢ ʛʦʜʥʦʩʪʠ 5 ʣʝʪ [20, 21]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ ʩʢʨʠʥʠʥʛ, ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʰʪʘʤʤʦʚ Bacillus ʩ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺʳʜʝʣʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ Bacillus spp. 

ʇʨʦʙʫ ʧʦʯʚʳ, ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʠ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʘ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ NaCl ʚ ʘʩʝʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʦʪʙʦʨʘ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʬʦʨʤ ʩʫʩʧʝʥʟʠʠ 

ʧʨʦʛʨʝʚʘʣʠ ʧʨʠ 80 ÁC ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ, ʟʘʪʝʤ ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʚ ʧʠʪʘʪʝʣʴʥʳʡ ʙʫʣʴʦʥ ʠ 

ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37 ÁC ʩʦ ʚʩʪʨʷʭʠʚʘʥʠʝʤ 2 ʯʘʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚʳʩʝʚʘʣʠ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ, ʩʫʩʣʦ-ʘʛʘʨ ʠ ʩʨʝʜʫ ɻʨʦʤʳʢʦ ʤʝʪʦʜʦʤ ʠʩʪʦʱʘʶʱʠʭ ʰʪʨʠʭʦʚ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ 

ʧʨʠ 37 ÁC ʚ ʪʝʯʝʥʠʝ 2ï4 ʩʫʪʦʢ. ʂʦʣʦʥʠʠ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʙʘʮʠʣʣ ʧʝʨʝʩʝʚʘʣʠ ʥʘ ʩʢʦʰʝʥʥʳʝ 

ʩʨʝʜʳ; ʯʠʩʪʦʪʫ ʢʫʣʴʪʫʨ ʦʮʝʥʠʚʘʣʠ ʚʠʟʫʘʣʴʥʦ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ. 

ʌʝʥʦʪʠʧʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʢʨʘʩʢʝ ʧʦ ɻʨʘʤʫ ʠ ʆʞʝʰʢʦ, 

ʤʦʨʬʦʣʦʛʠʠ, ʧʦʜʚʠʞʥʦʩʪʠ (ʚʠʩʷʯʘʷ ʢʘʧʣʷ, ʠʥʦʢʫʣʷʮʠʷ ʫʢʦʣʦʤ), ʘ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ (ʌʦʛʝʩʘïʇʨʦʩʢʘʫʵʨʘ, ʫʨʝʘʟʘ, ʢʘʪʘʣʘʟʘ, ʛʠʜʨʦʣʠʟ ʢʨʘʭʤʘʣʘ ʠ ʢʘʟʝʠʥʘ). 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʧʦʜʪʚʝʨʞʜʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ API 50 CH ʠ API 20 E (bioM®rieux) ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʚ APIweb. 

ɻʝʥʦʤʥʫʶ ɼʅʂ ʚʳʜʝʣʷʣʠ ʤʝʪʦʜʦʤ CTAB ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʣʠʟʦʮʠʤʦʤ, 

SDS ʠ ʧʨʦʪʝʠʥʘʟʦʡ K. ɸʤʧʣʠʬʠʢʘʮʠʶ ʛʝʥʘ 16S ʨʈʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʧʨʘʡʤʝʨʘʤʠ 8F (5'-AGAGTTTGATCCTGGCTCAG-3') ʠ 806R (5'-GGACTACC AGGGTATC 

TAAT-3'). ɸʤʧʣʠʢʦʥʳ ʦʯʠʱʘʣʠ (Exonuclease I ʠ Shrimp Alkaline Phosphatase ï SAP), 

ʩʝʢʚʝʥʠʨʦʚʘʣʠ (BigDye Terminator v3.1) ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ 3730xl (Applied Biosystems) ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚ SeqScape 2.6.0. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʧʦʣʥʷʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ GenBank ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ BLAST.  

ʆʮʝʥʢʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ. 

ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʠʥʜʠʢʘʪʦʨʥʳʭ ʰʪʘʤʤʦʚ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʘʤʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʰʪʨʠʭʘ ʠ ʜʠʬʬʫʟʠʠ ʚ ʘʛʘʨ. ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ, ʘʤʠʣʦʣʠʪʠʯʝʩʢʫʶ ʠ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʤʦʣʦʯʥʦʤ, ʢʨʘʭʤʘʣʴʥʦʤ ʠ ʂʄʎ-ʘʛʘʨʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ð ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ (ʘʟʦʢʘʟʝʠʥ, DNS-ʤʝʪʦʜ). 

ʆʮʝʥʢʘ ʧʘʪʦʛʝʥʥʦʩʪʠ in vitro. 
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ɻʝʤʦʣʠʪʠʯʝʩʢʫʶ, ʣʝʮʠʪʠʥʘʟʥʫʶ, ʛʠʘʣʫʨʦʥʠʜʘʟʥʫʶ, ʣʠʟʦʮʠʤʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʥʠʪʨʘʪʨʝʜʫʢʮʠʶ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ.  

ʆʙʨʘʙʦʪʢʘ ʢʫʣʴʪʫʨ ʠ ʧʦʜʩʯʸʪ. 

ʂʫʣʴʪʫʨʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (MPW-350, 10000 ʦʙ/ʤʠʥ, 30 ʤʠʥ) ʠ 

ʩʝʧʘʨʘʮʠʝʡ (ASG-3MB). ʆʙʱʝʝ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʠ ʢʘʧʝʣʴʥʦʛʦ ʧʦʩʝʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʮʝʥʢʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʣʷʪʦʚ ʙʘʮʠʣʣ. 

ʀʟ ʢʫʨʠʥʦʛʦ ʧʦʤʸʪʘ, ʧʦʯʚʳ ʠ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʦʚ ʢʫʨ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʪʨʸʭ 

ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʦ ʚʳʜʝʣʝʥʦ 12 ʘʵʨʦʙʥʳʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʟʦʣʷʪʦʚ. ʆʪʙʦʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʫʩʧʝʥʟʠʡ ʧʨʠ 

80 ÁC ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʢʫʙʘʮʠʠ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʙʫʣʴʦʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚʳʩʝʚʘʣʠ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ, ʩʫʩʣʦ-ʘʛʘʨ ʠ ʩʨʝʜʫ ɻʨʦʤʳʢʦ ʤʝʪʦʜʦʤ ʠʩʪʦʱʘʶʱʠʭ ʰʪʨʠʭʦʚ. ʀʟʦʣʷʪʳ 

ʦʪʙʠʨʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʨʬʦʣʦʛʠʠ ʢʦʣʦʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʵʪʠʭ ʩʨʝʜʘʭ. ʂʦʣʦʥʠʠ 

ʦʪʙʠʨʘʣʠʩʴ ʧʦ ʠʭ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʠ 

ʧʝʨʝʩʝʚʝ ʥʘ ʩʢʦʰʝʥʥʳʝ ʩʨʝʜʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʦʣʷʪʦʚ ʠʤʝʣʠ ʰʝʨʦʭʦʚʘʪʳʡ (R-ʪʠʧ) ʬʝʥʦʪʠʧ, 

ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʬʦʨʤʠʨʦʚʘʣʠ ʛʣʘʜʢʠʝ ʠʣʠ ʤʫʢʦʠʜʥʳʝ ʢʦʣʦʥʠʠ. ʆʢʨʘʰʠʚʘʥʠʝ ʧʦ 

ɻʨʘʤʫ ʠ ʆʞʝʰʢʦ ʚʳʷʚʠʣʦ ʢʨʫʧʥʳʝ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ ʩ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʠʣʠ 

ʮʝʥʪʨʘʣʴʥʳʤʠ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʤʠ ʵʥʜʦʩʧʦʨʘʤʠ (ʨʠʩʫʥʦʢ 1 ʠ 2). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʦʥʠʠ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʦʣʷʪʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ ʥʘ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʨʷʜʘ ʢʠʰʝʯʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʚʢʣʶʯʘʷ Escherichia 

coli ɾ-4, Salmonella typhi ʇʄ-2, Salmonella typhi ʇʄ-17, Salmonella typhimurium ɾ-18, 

Staphylococcus aureus ʇ-6, Staphylococcus aureus ʇ-17, Staphylococcus aureus ʇ-9, Citrobacter 

aerogenes ʇʄ-1, Proteus vulgaris ɾ-4, Proteus mirabilis ɾ-6, Pseudomonas aeruginosa ʇʄ-3, 

Candida albicans KAA -88 ʠ Candida albicans ATC-88. ʕʪʠ ʢʣʠʥʠʯʝʩʢʠʝ ʰʪʘʤʤʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʦʪ ʙʨʦʡʣʝʨʦʚ ʠ ʢʫʨ-ʥʝʩʫʰʝʢ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʢʫʣʴʪʫʨʘʣʴʥʳʤ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʰʪʨʠʭʘ ʠ ʤʝʪʦʜʦʤ ʜʠʬʬʫʟʠʠ ʚ ʣʫʥʢʠ ʘʛʘʨʘ. ʀʟ 12 ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʦʪʦʙʨʘʥʥʳʭ ʠʟʦʣʷʪʦʚ 3 ʧʨʦʷʚʠʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ʩ ʟʦʥʘʤʠ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʦʪ 13,0 ʜʦ 19,6 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʰʪʘʤʤʘ. 
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ʈʠʩʫʥʦʢ 2 - ʄʦʨʬʦʣʦʛʠʷ ʢʣʝʪʦʢ ʚʳʜʝʣʝʥʥʳʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ 

 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʦʩʪ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʧʦʜʘʚʣʷʣʠ ʰʪʘʤʤʳ Bacillus spp. ʇ-1, ɾ-2, ɸ-

12.  ʆʥʠ ʦʙʣʘʜʘʶʪ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ 

ʪʝʩʪ-ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʦʢ 3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʥʦ 3 ʰʪʘʤʤʘ-ʘʥʪʘʛʦʥʠʩʪʘ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ 

ʩʪʝʧʝʥʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 1 ï ʉʧʝʢʪʨ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʣʷʪʦʚ Bacillus 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ-ʤʠʰʝʥʠ 
ɿʦʥʘ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʪʝʩʪ-ʰʪʘʤʤʘ, ʤʤ 

ʇ-1 ɾ-2 ɸ-12 

1 2 3 4 

E.coli  ɾ-4 12,5Ñ0,5 9,0Ñ0,1 19,6Ñ0,1 

Salmonella typhi ʇʄ-2 13,0Ñ0,2 11,0Ñ0,1 14,0Ñ0,1 

Salmonella typhi ʇʄ-17 10,0Ñ0,5 10,0Ñ0,5 13,0Ñ0,5 
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1 2 3 4 

Salmonella typhimurium ɾ-18 15,2Ñ1,2 10,0Ñ0,6 11,0Ñ0,6 

Staphylococcus aureus ʇ-6 3,0Ñ2,5 8,0Ñ0,5 18,3Ñ0,2 

Staphylococcus aureus ʇ-17 7,5Ñ0,4 5,0Ñ0,2 10,0Ñ0,5 

Staphylococcus aureus ʇ-9 6,0Ñ1,3 9,0Ñ0,5 9,0Ñ0,5 

Citrobacter aerogenes ʇʄ-1 5,2Ñ0,3 11,0Ñ0,3 11,0Ñ0,1 

Proteus vulgaris ɾ-4 11,0Ñ0,2 9,0Ñ0,5 9,5Ñ0,5 

Proteus mirabilis ɾ-6 12,2Ñ2,0 7,0Ñ0,5 11,0Ñ0,5 

Pseudomonas aerʠginosa ʇʄ-3 8,0Ñ0,6 4,0Ñ0,2 14,0Ñ0,2 

Candida  albicans  ʂɸɸ-88 1,3Ñ0,3 0,3Ñ0,5 11,3Ñ0,1 

Candida  albicans  ɸʊʉ-88 3,2Ñ0,4 2,0Ñ0,2 12,0Ñ0,2 

ʇʨʠʤʝʯʘʥʠʝ: 0-1,0 ʤʤ ï ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʠʚʥʦʩʪʠ; 1,1-4,9 ʤʤ ï ʥʠʟʢʘʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ; 5,0-8,9 ʤʤ ï ʩʨʝʜʥʷʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ; 9,0 ʤʤ ʠ ʙʦʣʝʝ ï ʚʳʩʦʢʘʷ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʪʨʠ ʠʟʦʣʷʪʘ Bacillus (ʇ-1, ɾ-2, ɸ-12) ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪ ʠʭ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʣʠʟʘ ʢʘʟʝʠʥʘ ʥʘ ʤʦʣʦʯʥʦʤ ʘʛʘʨʝ ʕʡʢʤʘʥʘ. ɺʩʝ 

ʠʟʦʣʷʪʳ ʧʨʦʷʚʠʣʠ ʧʨʦʪʝʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʥʠʭ, ʰʪʘʤʤ ɸ-12, ʧʦʢʘʟʘʣ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʩ ʟʦʥʘʤʠ ʣʠʟʠʩʘ ʙʦʣʝʝ 25 ʤʤ. 

ʎʝʣʣʶʣʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʚ ʜʚʘ ʵʪʘʧʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʟʦʣʷʪʳ 

ʚʳʩʝʚʘʣʠ ʥʘ ʘʛʘʨ ʍʘʪʯʠʥʩʦʥʘ, ʩʦʜʝʨʞʘʱʠʡ 0,1% ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ, ʟʦʥʳ ʛʠʜʨʦʣʠʟʘ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʦʢʨʘʰʠʚʘʥʠʝʤ ʢʦʥʛʦ ʢʨʘʩʥʳʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʦʨʝʦʣʘ ʧʨʦʪʝʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʢʘʢ ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ (>20 ʤʤ), ʫʤʝʨʝʥʥʫʶ (10ï 

20 ʤʤ) ʠʣʠ ʥʠʟʢʫʶ (<10 ʤʤ) ʘʢʪʠʚʥʦʩʪʴ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʣʠ 

ʜʝʛʨʘʜʘʮʠʶ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʮʝʣʣʶʣʦʟʳ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʨʠ ʚʝʩʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ 

(Filtrak ˉ 88) ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ. ɼʚʘ ʰʪʘʤʤʘ (ɸ-12 ʠ ɾ-2) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʧʦʪʝʨʶ ʩʫʙʩʪʨʘʪʘ ʙʦʣʝʝ 18%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.   

ʊʦʣʴʢʦ ʦʜʠʥ ʰʪʘʤʤ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʢʘʢ ʚʳʩʦʢʠʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ 

ʮʝʣʣʶʣʦʣʠʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ɸ-12. ʕʪʦʪ ʠʟʦʣʷʪ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʠʢʨʦʙʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʟʜʦʨʦʚʴʷ ʢʠʰʝʯʥʠʢʘ ʧʪʠʮʳ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʨʠʧʪʘ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python (ʚʝʨʩʠʷ 3.10), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʦʚʝʨʥʦ ʩʨʘʚʥʠʪʴ ʟʦʥʳ ʣʠʟʠʩʘ 

ʠ ʧʨʦʮʝʥʪ ʜʝʛʨʘʜʘʮʠʠ ʮʝʣʣʶʣʦʟʳ ʚʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʙʠʙʣʠʦʪʝʢʠ 

Pandas (ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ), NumPy (ʜʣʷ ʨʘʩʯʸʪʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ), ʘ ʪʘʢʞʝ SciPy (ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʨʘʚʥʝʥʠʡ ʤʝʞʜʫ 

ʰʪʘʤʤʘʤʠ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʜʠʩʧʝʨʩʠʠ ʠ ʨʘʩʯʸʪ p-ʟʥʘʯʝʥʠʡ). 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ 

ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʙʨʘʥʥʳʭ ʰʪʘʤʦʚʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʩʪ-ʩʠʩʪʝʤ API 50 CH ʠ API 20 E (bioM®rieux, ʌʨʘʥʮʠʷ), ʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ 

ʧʣʘʪʬʦʨʤʫ APIweb. ɻʝʥʦʪʠʧʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʘ 

16S ʨʈʅʂ (~650 ʧ.ʥ.) ʠ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NCBI 

GenBank ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ BLAST. ʀʟʦʣʷʪʳ ʧʦʢʘʟʘʣʠ 99% ʠʜʝʥʪʠʯʥʦʩʪʠ ʩ Bacillus subtilis. 

ɼʣʷ ʦʮʝʥʢʠ ʧʘʪʦʛʝʥʥʦʩʪʠ in vitro ʪʨʠ ʠʟʦʣʷʪʘ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ, 

ʣʝʮʠʪʠʥʘʟʥʫʶ, ɼʅʂʘʟʥʫʶ, ʈʅʂʘʟʥʫʶ ʠ ʬʦʩʬʘʪʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʠ. ʅʠ ʦʜʠʥ ʠʟ ʠʟʦʣʷʪʦʚ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ.  

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʠʢʨʦʙʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʚʩʝ ʦʪʦʙʨʘʥʥʳʝ 

ʰʪʘʤʤʳ Bacillus ʦʪʥʦʩʷʪʩʷ ʢ IV ʫʨʦʚʥʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʤʠʥʠʤʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʧʪʠʮʳ. 

 



______                                          ________________     ȨɋɘɋɖɎɓɆɖɎɥ ӽɡɑɡɒɊɆɖɡ 
 

140 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʨʘʚʥʝʥʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ Bacillus 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʙʳʣ ʦʪʦʙʨʘʥ (ʧʦ 

ʫʨʦʚʥʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʠ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʰʪʘʤʤ B. Subtilis ɸ-12. ʕʪʠ ʚʠʜʳ 

ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʤʦʛʫʪ ʥʘʜʝʣʠʪʴ ʙʫʜʫʱʠʝ ʜʦʙʘʚʢʠ ʢʘʢ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʙʠʦʪʠʢʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʡʩʪʚʘʤʠ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʇʨʦʙʠʦʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʰʪʘʤʤʦʚ B. subtilis ʦʙʫʩʣʦʚʣʝʥʦ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʢʠʰʝʯʥʦʡ 

ʤʠʢʨʦʙʠʦʪʳ, ʫʩʠʣʠʚʘʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʧʦʜʘʚʣʷʪʴ ʢʦʣʦʥʠʟʘʮʠʶ ʧʘʪʦʛʝʥʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ Salmonella spp., Escherichia coli ʠ Clostridium perfringens, ʯʪʦ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [22, 23]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʰʪʘʤʤʳ B. subtilis ʩʝʢʨʝʪʠʨʫʶʪ ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʪʝʘʟʳ, ʣʠʧʘʟʳ ʠ ʘʤʠʣʘʟʳ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʨʝʜʠ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ, Bacillus subtilis ɸ-

12 ʦʢʘʟʘʣʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ [23]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʚʳʷʚʠʣʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʧʘʪʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʠʰʝʯʥʠʢ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʦʡʯʠʚʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʫʩʧʝʰʥʦʝ ʚʳʜʝʣʝʥʠʝ, ʩʢʨʠʥʠʥʛ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʰʪʘʤʤʦʚ Bacillus ʩ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʧʪʠʯʠʡ ʧʦʤʝʪ, ʧʦʯʚʘ ʠ ʩʦʜʝʨʞʠʤʦʝ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʢʫʨ. ʉʨʝʜʠ ʧʦʣʫʯʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʠʟʦʣʷʪʦʚ ʪʨʠ ʰʪʘʤʤʘ, 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʢʘʢ ʇ-1, ɾ-2 ʠ A-12, ʧʨʦʷʚʠʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʪʠʚ ʢʣʶʯʝʚʳʭ ʧʘʪʦʛʝʥʦʚ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ. ʐʪʘʤʤ A-12 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʨʘʞʝʥʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ Python ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʦʚʝʨʥʦ ʩʨʘʚʥʠʪʴ ʟʦʥʳ 

ʣʠʟʠʩʘ ʠ ʩʢʦʨʦʩʪʠ ʜʝʛʨʘʜʘʮʠʠ ʮʝʣʣʶʣʦʟʳ, ʯʪʦ ʫʩʠʣʠʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʆʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ in vitro ʧʦʜʪʚʝʨʜʠʣʘ ʥʝʧʘʪʦʛʝʥʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʰʪʘʤʤʦʚ, ʘ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʘ 16S ʨʈʅʂ ʧʦʜʪʚʝʨʜʠʣʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʰʪʘʤʤʘ ʢ  

Bacillus subtilis. 

ʋʯʠʪʳʚʘʷ ʚʳʨʘʞʝʥʥʳʡ ʘʥʪʠʤʠʢʨʦʙʥʳʡ ʧʨʦʬʠʣʴ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʠʩʣʦʪʘʤ ʠ ʞʝʣʯʠ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, B. subtilis A-12 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʢʠʰʝʯʥʠʢʘ ʠ ʫʩʚʦʷʝʤʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫ ʧʪʠʮʳ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʮʝʧʪʫʨʳ, ʪʝʩʪʠʨʦʚʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 
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ʊתʁɯʅ 

ɸʥʪʠʙʠʦʪʠʢʪʝʨʜʽ ץʦʣʜʘʥʫסʘ ʞʘᴃʘʥʜʳץ ʰʝʢʪʝʫʣʝʨ ʞʘסʜʘʡʳʥʜʘ ײץʩ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 

ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʳש ʙʘʣʘʤʘ ʪᴅʩʽʣʜʝʨʽ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ ʙʦʣʳʧ 

ʦʪʳʨ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʧʨʦʙʠʦʪʠʢʪʝʨ ʞʝʪʝʢʰʽ ʦʨʳʥ ʘʣʘʜʳ. ʆʩʳ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ï 

ʧʨʦʙʠʦʪʠʢʘʣʳץ ץʦʩʧʘʣʘʨ ʨʝʪʽʥʜʝ ײץʩ ʞʝʤʽʥʝ ץʦʣʜʘʥʫ װʰʽʥ ʘʥʪʘʛʦʥʠʩʪʽʢ ʞᴅʥʝ ʬʝʨʤʝʥʪʘʪʠʚʪʽʢ 

ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ Bacillus ʰʪʘʤʤʜʘʨʳʥ ʩʢʨʠʥʠʥʛʪʝʫ ʞᴅʥʝ ʢʝʰʝʥʜʽ ʩʠʧʘʪʪʘʫ ʙʦʣʜʳ. ʊʘʫʳץ ץʠʳ, 

ʪʦʧʳʨʘץ ʞᴅʥʝ ʪʘʫʳץʪʘʨʜʳץ שʘʨʳʥ ʽʰʽʥʜʝʛʽʩʽʥʝʥ ʙᴇʣʽʥʛʝʥ װʣʛʽʣʝʨʜʝʥ ʩʧʦʨʘ ʪװʟʫʰʽ 

ʙʘʢʪʝʨʠʷʣʘʨʜʳש ʠʟʦʣʷʪʪʘʨʳ ʘʣʳʥʜʳ. ɹʘʩʪʘʧץʳ ʬʝʥʦʪʠʧʪʽʢ ʽʨʽʢʪʝʫ ʢʦʣʦʥʠʷ ʤʦʨʬʦʣʦʛʠʷʩʳʥ 

ʞᴅʥʝ ɻʨʘʤ ᴅʜʽʩʽʤʝʥ ʙʦʷʣʫʳʥ ʙʘסʘʣʘʫʜʳ ץʘʤʪʳʜʳ. ɸʥʪʘʛʦʥʠʩʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢ Escherichia coli, 

Salmonella spp., Staphylococcus aureus, Proteus spp., Pseudomonas aeruginosa ʞᴅʥʝ Candida 

https://doi.org/10.1007/s13197-017-2688-3
https://doi.org/10.1016/j.btre.2020.e00575
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albicans ʩʠʷץʪʳ 13 ʧʘʪʦʛʝʥʜʽ ʤʠʢʨʦʦʨʛʘʥʠʟʤʛʝ ץʘʪʳʩʪʳ ʙʘסʘʣʘʥʜʳ. ʇʝʨʧʝʥʜʠʢʫʣʷʨ ʰʪʨʠʭ ʞᴅʥʝ 

ʘʛʘʨʜʘסʳ ʜʠʬʬʫʟʠʷ ᴅʜʽʩʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, װʰ ʝש ʙʝʣʩʝʥʜʽ ʰʪʘʤʤ ï ʇ-1, ɾ-2 

ʞᴅʥʝ ɸ-12 ʪʘשʜʘʧ ʘʣʳʥʜʳ. ɸ-12 ʰʪʘʤʤʳ ʩʦʥʜʘʡ-ʘץ ʞʦסʘʨʳ ʧʨʦʪʝʦʣʠʪʠʢʘʣʳץ ʞᴅʥʝ 

ʮʝʣʣʶʣʦʣʠʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ. ʌʝʨʤʝʥʪʘʪʠʚʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʩʘʥʜʳץ ʙʘסʘʣʘʫ װʰʽʥ 

Python ʪʽʣʽʥʜʝ ʞʘʟʳʣסʘʥ ʩʢʨʠʧʪ ץʦʣʜʘʥʳʣʳʧ, ʣʠʟʠʩ ʘʡʤʘץʪʘʨʳ ʤʝʥ ʮʝʣʣʶʣʦʟʘ ʳʜʳʨʘʫ 

ʜʝשʛʝʡʣʝʨʽ ʩʘʣʳʩʪʳʨʳʣʜʳ. ʐʪʘʤʤʜʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽ in vitro ʞʘסʜʘʡʳʥʜʘ ʨʘʩʪʘʣʜʳ. 

ɻʝʥʦʪʠʧʪʽʢ ʠʜʝʥʪʠʬʠʢʘʮʠʷ Bacillus subtilis ʪװʨʽʤʝʥ ʞʦסʘʨʳ ץײʩʘʩʪʳץʪʳ ʢᴇʨʩʝʪʪʽ. 

ɸʥʪʠʤʠʢʨʦʙʪʳץ ʞᴅʥʝ ʬʝʨʤʝʥʪʘʪʠʚʪʽʢ ץʘʩʠʝʪʪʝʨʜʽװ שʡʣʝʩʽʤʽ ɸ-12 ʰʪʘʤʤʳʥ ײץʩ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʧʨʦʙʠʦʪʠʢʘʣʳץ ʞʝʤʜʽʢ ץʦʩʧʘ ʞʘʩʘʫסʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʢʘʥʜʠʜʘʪ ʨʝʪʽʥʜʝ 

ʘʥʳץʪʘʡʜʳ. 
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ɸʅʅʆʊɸʎʀʗ 
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ʈʘʜʠʦʥʫʢʣʠʜʪʽʢ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʥʘץʪʳ ʘʥʳץʪʘʫ װʰʽʥ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ᴅʨʪװʨʣʽ 

ʘʡʤʘץʪʘʨʳʥʜʘ ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. ʉʫ װʣʛʽʣʝʨʽʥʝʥ ʘʥʳץʪʘʣסʘʥ ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ 0,1 ɹʢ/ʢʛ (ʣ) ײץʨʘʜʳ. ʊʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʜʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 10,1 ɹʢ/ʢʛ, ᴇʩʽʤʜʽʢʪʝʨ 

ʤʝʥ ʤʘʣ ʘʟʳסʳʥʜʘ ð 4,8 ɹʢ/ʢʛ, ʘʣ ʩװʪ ᴇʥʽʤʜʝʨʽʥʜʝ ð 0,31 ɹʢ/ʢʛ (ʣ) ʰʘʤʘʩʳʥʜʘ ʙʦʣʜʳ. ɹʘʨʣʳץ 

ʘʣʳʥסʘʥ ʤᴅʥʜʝʨ ʙʝʣʛʽʣʝʥʛʝʥ ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨʜʘʥ ʘʩʧʘʡʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ 

ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ᴇשʽʨʜʝʛʽ ʨʘʜʠʘʮʠʷʣʳץ ʬʦʥʥʳץ שʘʣʳʧʪʳ ʝʢʝʥʜʽʛʽʥ ʞᴅʥʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ 

ʘʡʪʘʨʣʳץʪʘʡ ץʘʫʽʧ ʪᴇʥʜʽʨʤʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘʣʧʳ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʟʝʨʪʪʝʣʛʝʥ ʘʡʤʘץʪʘʨʳʥʜʘ ʨʘʜʠʘʮʠʷʣʳץ 

ʞʘסʜʘʡʜʳש ʪײʨʘץʪʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɸʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʜʝʨʽʥ ʪײʪʳʥʫ ʘʨץʳʣʳ 

ʪײʨסʳʥʜʘʨʜʳש ʩᴅʫʣʝʣʝʥʫ ʜʝשʛʝʡʽ ʙʝʣʛʽʣʝʥʛʝʥ ץʘʫʽʧʩʽʟ ʰʝʢʪʝʨʜʝʥ ʘʩʧʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʵʢʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ, ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʣʳץ ץʘʫʽʧʩʽʟʜʽʢ, ʘʟʳץ-

ʪװʣʽʢ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘ ʨʘʜʠʦʥʫʢʣʠʜʪʽʢ ʣʘʩʪʘʥʫ ץʘʫʧʽ ʙʘʨ ʘʡʤʘץʪʘʨʜʘ ʪײʨʘץʪʳ 

ʘʛʨʘʨʣʳץ ʙʘʩץʘʨʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ᴅʟʽʨʣʝʫ װʰʽʥ סʳʣʳʤʠ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

 

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 physicochemical properties 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 specific activity of radionuclides in water 

samples was found to be 0.1 Bq/kg (l). In soil samples, this value was 10.1 Bq/kg, in plants and animal 

feed ð 4.8 Bq/kg, and in dairy products ð approximately 0.31 Bq/kg (l). All measured values were 

within the established sanitary and hygienic standards. This indicates that the radiation background in 

the studied area is normal and does not pose a significant risk to human health. 

Overall, the obtained results confirm that the radiation situation in the studied areas of the 

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 monitoring, veterinary-sanitary safety, food quality assessment, and 

the development of sustainable agricultural management strategies in areas potentially affected by 

radionuclide contamination in the future. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ɸʟʳϨ-ʪϮʣʽʢ Ϩʘʫʽʧʩʽʟʜʽʛʽ, ʨʘʜʠʘʮʠʷʣʳϨ ʣʘʩʪʘʥʫ, ʩϮʪ Ϻʥʽʤʽ, ʚʝʪʝʨʠʥʘʨʠʷʣʳϨ-

ʛʠʛʠʝʥʘʣʳϨ ʙʘϨʳʣʘʫ, ʤʘʣ ʜϸʨʽʛʝʨʣʽʛʽ. 

Keywords: Food product safety, radiation pollution, dairy, veterinary-hygienic control, animal 

healthcare. 

 

ʂʽʨʽʩʧʝ. ʈʘʜʠʦʘʢʪʠʚʪʽ ʟʘʪʪʘʨ ʘʜʘʤʜʘʨסʘ ʜʘ, ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʜʝ ʟʦʨ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʜʽ. ʈʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫʜʳש ʥʝʛʽʟʛʽ ʙʘʩʪʘʫʣʘʨʳ ʢᴇʙʽʥʝ ʪʝʭʥʦʛʝʥʜʽʢ ʩʠʧʘʪʪʘ ʙʦʣʘʜʳ. 

ʆʣʘʨʜʳץ שʘʪʘʨʳʥʘ ʘʪʦʤʜʳץ, ʩʫʪʝʢʪʽʢ ʞᴅʥʝ ʥʝʡʪʨʦʥʜʳץ ץʘʨʫʣʘʨʜʳש ʩʳʥʘץ ʞʘʨʳʣʳʩʪʘʨʳ, 

ʪʝʨʤʦʷʜʨʦʣʳץ ץʘʨʫ ᴇʥʜʽʨʽʩʽʥʝ ץʘʪʳʩʪʳ ʪװʨʣʽ ᴇʥʝʨʢᴅʩʽʧ ʩʘʣʘʣʘʨʳ, ʘʪʦʤ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ 

ʨʝʘʢʪʦʨʣʘʨʳ ʞʘʪʘʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʨʘʜʠʦʘʢʪʠʚʪʽ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʟʘʫʳʪʪʘʨ, 

 ʘʨʳʣʘʪʳʥ ʥʝʤʝʩʝסʦʪʳʥ ʰʳ ץʪʘʨʜʳ ʢᴇʤʫ ʤʝʥ ʟʘʣʘʣʩʳʟʜʘʥʜʳʨʫ ʦʨʳʥʜʘʨʳ, ʷʜʨʦʣʳץʘʣʜʳץ

 ʘʪʝʨʣʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳץ ʳʧ ʢʝʪʫʣʝʨ ʝʨʝʢʰʝסʳ ʘʧʘʪʪʘʨ ʤʝʥ ʘסʦʣʜʘʥʳʣʘʪʳʥ ʥʳʩʘʥʜʘʨʜʘץ

[1,2,3,4]. 

ʊʘʙʠסʘʪʪʘ ʞװʨʝʪʽʥ ʷʜʨʦʣʳץ ʪװʨʣʝʥʫʣʝʨ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢʧʝʥ, ʷסʥʠ ʘʪʦʤ ʷʜʨʦʣʘʨʳʥʳש 

ʩʳʨʪץʳ ʳץʧʘʣʩʳʟ ᴇʟʜʽʛʽʥʝʥ ʳʜʳʨʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʢʝʟʜʝ ʙᴇʣʽʥʝʪʽʥ ʩᴅʫʣʝʣʝʨ ʤʝʥ 

ʙᴇʣʰʝʢʪʝʨ ʷʜʨʦʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש ᴅʨʽ ʥᴅʪʠʞʝʩʽ, ᴅʨʽ ץʦʟסʘʫʰʳ ʢᴇʟʽ ʙʦʣʘ ʘʣʘʜʳ. ʗʜʨʦʣʳץ ץʘʡʪʘ 

ʪװʟʽʣʫ װʜʝʨʽʩʽʥʽװ שʟʜʽʢʩʽʟ ʞװʨʫʽ ʪʘʙʠסʠ ʟʘשʜʳʣʳץʪʘʨסʘ ʪᴅʫʝʣʜʽ, ʩʝʙʝʙʽ ʜᴅʣ ʦʩʳ ʟʘשʜʳʣʳץʪʘʨסʘ 

ʩᴅʡʢʝʩ ʩᴅʫʣʝʣʝʨ ʤʝʥ ʙᴇʣʰʝʢʪʝʨ ʧʘʡʜʘ ʙʦʣʳʧ, ʷʜʨʦʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳש ʜʘ ᴇʥʽʤʽʥʝ, ʜʘ ʩʝʙʝʙʽʥʝ 

ʘʡʥʘʣʘʜʳ [5,6]. 
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ɾʝʨ ʙʝʪʽʥʜʝ ʪʘʙʠסʠ ʨʘʜʠʘʮʠʷʣʳץ ʬʦʥ װʥʝʤʽ ʙʘʨ, ʦʣ ʞʝʨ ץʳʨʪʳʩʳʥʜʘסʳ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʩᴅʫʣʝʣʝʥʫʽʥʝʥ ʞᴅʥʝ סʘʨʳʰʪʳץ ʩᴅʫʣʝʣʝʨʜʽש ᴅʩʝʨʽʥʝʥ ץʘʣʳʧʪʘʩʘʜʳ. ɸʣ 

ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘסʘʥ ʪʘʙʠסʠ ʬʦʥ ï ʧʘʡʜʘʣʳ ץʘʟʙʘʣʘʨʜʳ ᴇʥʜʽʨʫ ʥʝʤʝʩʝ ײץʨʳʣʳʩ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʞʝʨ ץʦʡʥʘʫʳʥʘʥ ʙᴇʣʽʥʛʝʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ʪװʟʽʣʝʪʽʥ ʠʦʥʜʘʫʰʳ 

ʩᴅʫʣʝʣʝʥʫʜʽש ʪʘʙʠסʠ ʢᴇʟʜʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [7,8,9]. 

ɾʘʩʘʥʜʳ ʨʘʜʠʘʮʠʷʣʳץ ʬʦʥ ʫʨʘʥ ʤʝʥ ʧʣʫʪʦʥʠʡ ʷʜʨʦʣʘʨʳ ʳʜʳʨʘʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ʞʘʩʘʥʜʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʞʘᴃʘʥʜʳץ ʣʘʩʪʘʥʫʳʥ 

ʩʠʧʘʪʪʘʡʜʳ. ɸʜʘʤʜʘʨ ʨʘʜʠʦʘʢʪʠʚʪʽ ʠʟʦʪʦʧʪʘʨʜʳ ʘʨʥʘʡʳ ץʦʥʜʳʨסʳʣʘʨ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʝʪʽʥ 

ʷʜʨʦʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʘʥ ʘʣʘ ʘʣʘʜʳ. ɹײʜʘʥ ʙᴇʣʝʢ, ʦʣʘʨ ʷʜʨʦʣʳץ ץʘʨʫʣʘʨʜʳ ʩʳʥʘʫ ʙʘʨʳʩʳʥʜʘ 

ʞᴅʥʝ ʘʪʦʤ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳʥʘʥ ʙᴇʣʽʥʝʪʽʥ ʪʨʠʪʠʡ, ʢᴇʤʽʨʪʝʢ ʥʝʤʝʩʝ ʠʥʝʨʪʪʽ ʛʘʟʜʘʨ ʝʩʝʙʽʥʝʥ 

 ʘʥʘס 1ï3%-ʳʥ שʬʦʥʥʳ ץʠ ʨʘʜʠʘʮʠʷʣʳסʘʥʜʘ, ʞʘʩʘʥʜʳ ʬʦʥ ʪʘʙʠסʘʣʳʧʪʘʩʘʜʳ. ʆʨʪʘʰʘ ʘʣץ

 :ʩʘʪʪʘʨʜʘ ʽʩʢʝ ʘʩʳʨʳʣʜʳץʨʣʽ ʤʘװʞʘʨʳʣʳʩʪʘʨʳ ʜʘ ʪ ץʨʘʡʜʳ [10,11,12]. ɾʝʨʘʩʪʳ ʷʜʨʦʣʳײץ

ʤʳʩʘʣʳ, ʛʘʟ ʢʦʥʜʝʥʩʘʪʳʥ ʩʘץʪʘʫ ץʦʡʤʘʣʘʨʳʥ ʥʝʤʝʩʝ ʤײʥʘʡ סשײʳʤʘʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ץʫʳʩʪʘʨʜʳ ʞʘʩʘʫ װʰʽʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤײʥʜʘʡ ʞʘʨʳʣʳʩʪʘʨ (ʇʗɺ) 

ʪʝʢʪʦʥʠʢʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ ʟʝʨʪʪʝʫ, ʘʧʘʪʪʳ ʛʘʟ ʘʣʘʫʣʘʨʳ ʰʳץץʘʥ סשײʳʤʘʣʘʨʜʳ ʞʘʙʫ, ʩʫ 

 ʦʣʜʘʥʳʣʜʳץ ʰʽʥװ ʘʨʤʘʡ ʤʘʡʜʘʣʘʫסʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʢʝʥʜʽ ʞʝʨ ʙʝʪʽʥʝ ʰʳץ ʦʡʤʘʣʘʨʳʥץ

[13,14,15,16,17,18]. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ᴇʥʜʽʨʽʩʪʽʢ ʞᴅʥʝ ʪײʨʤʳʩʪʳץ ץʘʣʜʳץʪʘʨʜʳש ʰʘʤʘʜʘʥ ʪʳʩ ʞʠʥʘʣʫʳ 

ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʢᴇʙʝʶʽʥʝ, ʪʘʙʠסʠ ʦʨʪʘ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ʞᴅʥʝ ʣʘʥʜʰʘʬʪʪʘʨʜʳש 

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʽʧ ʦʪʳʨ [19,20].  

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ʊʦʧʳʨʘװ ץʣʛʽʣʝʨʽ. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʪʦʧʳʨʘץʪʘסʳ 

ʰʦסʳʨʣʘʥʫʳʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʘʣץʘʧʪʘʨʜʘʥ 0ï50 

ʩʤ ץʘʙʘʪ ʪʝʨʝשʜʽʛʽʥʝʥ ʩʳʥʘʤʘʣʘʨ ʞʠʥʘʣʜʳ. 

ᴆʩʽʤʜʽʢ װʣʛʽʣʝʨʽ. ʈʘʜʠʦʘʢʪʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨʜʽש ᴇʩʽʤʜʽʢʢʝ ᴇʪʫʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʪʘʙʠסʠ ʦʨʪʘסʘ 

ʞʘץʳʥ ʞʘסʜʘʡʜʘ ᴇʩʝʪʽʥ ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʝʥ װʣʛʽʣʝʨ ʘʣʳʥʜʳ. ɾʠʥʘʣסʘʥ ʤʘʪʝʨʠʘʣ ʟʝʨʪʪʝʣʛʝʥ 

ʘʡʤʘץʪʳש ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥ ʙʝʡʥʝʣʝʡʜʽ. 

ʉʫ ʩʳʥʘʤʘʣʘʨʳ. ɿʝʨʪʪʝʫ ʘʫʤʘסʳʥʜʘסʳ ᴇʟʝʥʜʝʨ ʤʝʥ ʞʝʨ װʩʪʽ ʩʫʣʘʨʳʥʳײץ שʨʘʤʳʥʘʥ 

ʨʘʜʠʦʥʫʢʣʠʜʪʽʢ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʩʳʥʘʤʘʣʘʨ ʘʣʳʥʜʳ. 

ʉװʪ װʣʛʽʣʝʨʽ. ɾʘʥʫʘʨʣʘʨ ʘʨץʳʣʳ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʞʝʤ-ʰᴇʧʪʝʥ ʩװʪʢʝ ᴇʪʫʽʥ ʙʘץʳʣʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʦʙʣʳʩ ʘʫʤʘסʳʥʜʘסʳ ʩʠʳʨʣʘʨʜʳש ʩװʪʽʥʝʥ װʣʛʽʣʝʨ ʞʠʥʘʣʜʳ. 

ʉʳʥʘʤʘ ʘʣʫ ʪᴅʨʪʽʙʽ. ʊʦʧʳʨʘװ ץʣʛʽʣʝʨʽ ʙʝʣʛʽʣʝʥʛʝʥ ʘʣץʘʧʪʘʨʜʘʥ ʞʠʥʘʣʳʧ, ᴅʨʽ ץʘʨʘʡסʳ 

ʟʝʨʪʪʝʫʛʝ ʜʝʡʽʥ 4 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʫʘץʳʪʰʘ ʩʘץʪʘʣʜʳ. ᴆʩʽʤʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨʳ ʪʘשʜʘʣʳʧ 

ʘʣʳʥʳʧ, ʟʝʨʪʭʘʥʘסʘ ʞʝʪʢʽʟʽʣʛʝʥʛʝ ʜʝʡʽʥ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʩʘץʪʘʣʜʳ. ʉʫ װʣʛʽʣʝʨʽ ᴇʟʝʥʥʝʥ 

ʪʘʟʘ ʳʜʳʩʪʘʨסʘ ײץʡʳʣʳʧ, ʩʘʧʘʩʳʥ ʩʘץʪʘʫ װʰʽʥ 4 ÁC-ʪʘ ʩʘʣץʳʥʜʘʪʳʣʜʳ. ʉװʪ ʩʳʥʘʤʘʣʘʨʳ ʩʘʫʳʥ 

ʩʠʳʨʣʘʨʳʥʘʥ ʘʣʳʥʳʧ, 24 ʩʘסʘʪ ʽʰʽʥʜʝ ʟʝʨʪʭʘʥʘסʘ ʞʝʪʢʽʟʽʣʜʽ, ʦʩʳ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ 4 ÁC-ʪʘ 

 .ʩʪʘʣʜʳײ

 .ʜʝʫשʣʛʽʣʝʨʜʽ ᴇת

ʊʦʧʳʨʘץ: ʘʫʘʜʘ ʢʝʧʪʽʨʽʣʽʧ, ʽʨʽ ʙᴇʣʰʝʢʪʝʨʜʝʥ ʪʘʟʘʨʪʳʣסʘʥ ʩʦ2 ש ʤʤ ʝʣʝʢʪʝʥ ᴇʪʢʽʟʽʣʜʽ; 

ʨʘʜʠʦʥʫʢʣʠʜʪʽʢ ʪʘʣʜʘʫסʘ 650 ʛ ʙʽʨʢʝʣʢʽ װʣʛʽ ʜʘʡʳʥʜʘʣʜʳ. 

ᴆʩʽʤʜʽʢ: ʙʝʪʽʥʜʝʛʽ ʙᴇʛʜʝ ʟʘʪʪʘʨʜʘʥ ʞʫʳʣʳʧ, 50 ÁC-ʪʘ ʢʝʧʪʽʨʽʣʜʽ, ʢʝʡʽʥ ײʩʘץʪʘʣʳʧ, 150 ʛ 

ʛʦʤʦʛʝʥʜʽ ʤʘʪʝʨʠʘʣ ʘʣʳʥʜʳ. 

ʉʫ: ʙᴇʛʜʝ ʙᴇʣʰʝʢʪʝʨʜʝʥ ʩװʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥ, ʪʘʣʜʘʫ װʰʽʥ 1000 ʤʣ ʢᴇʣʝʤʜʝ ʜʘʡʳʥʜʘʣʜʳ. 

ʉװʪ: ʙʽʨʪʝʢʪʽʣʽʢʢʝ ʞʝʪʢʽʟʽʣʽʧ, 1000 ʤʣ ʘʣʠʢʦʪ ʘʣʳʥʜʳ. 

ɽʪ: ʘʣʜʳʥ ʘʣʘ ʝʨʽʪʽʣʽʧ, ʪʘʨʪʳʣʳʧ, ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʞʘʩʘʣסʘʥ ʩʦש ᴅʨ װʣʛʽʜʝʥ 500 ʛ ʪʘʣʜʘʫ 

 .ʰʽʥ ʘʣʳʥʜʳװ

ɹʘʨʣʳסʳ 72 װʣʛʽ ʪʘʣʜʘʥʜʳ. 

ʍʠʤʠʷʣʳץ ʟʘʪʪʘʨ ʤʝʥ ʞʘʙʜʳץʪʘʨ. ɾʘʥʫʘʨ ʞᴅʥʝ ᴇʩʽʤʜʽʢ ʪʝʢʪʝʩ ʤʘʪʝʨʠʘʣʜʘʨ ɸʣʤʘʪʳ 

ʦʙʣʳʩʳʥʜʘסʳ çɸʟʘʪè ʰʘʨʫʘ ץʦʞʘʣʳסʳʥʘʥ ʞʝʪʢʽʟʽʣʜʽ. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ 

ʩʧʝʢʪʨʣʽʢ ײץʨʘʤʳʥ ʘʥʳץʪʘʫ ɹʝʣʘʨʫʩʴ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ᴇʥʜʽʨʽʣʛʝʥ ʄʂʉ-ɸʊ1315 ʛʘʤʤʘ-ʙʝʪʘ-

ʩʧʝʢʪʨʦʤʝʪʨʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. תʣʛʽʣʝʨʜʽש ʥʘץʪʳ ʤʘʩʩʘʩʳʥ ᴇʣʰʝʫ װʰʽʥ פʳʪʘʡʜʘ ʞʘʩʘʣסʘʥ 

SPX1202 ʵʣʝʢʪʨʦʥʜʳ ʪʘʨʘʟʳʩʳ ץʦʣʜʘʥʳʣʜʳ. 
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ɿʝʨʪʭʘʥʘʣʳץ ᴅʜʽʩʪʝʨ. ɾײʤʳʩ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʛʨʘʥʪʪʳץ ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ [AP19577014 çɾʘʥʫʘʨʣʘʨ ʤʝʥ ʤʘʣ 

ᴇʥʽʤʜʝʨʽʥʽש ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʫ ʞʦʣʜʘʨʳʥ ᴅʟʽʨʣʝʫè]. ɿʝʨʪʪʝʫʣʝʨ פʘʟʘײ ץʣʪʪʳץ 

ʘʛʨʘʨʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʩʘʥʠʪʘʨʠʷ ʢʘʬʝʜʨʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. 

ʉʳʥʘʤʘ ʘʣʳʥסʘʥ ʦʨʳʥʜʘʨ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʉʳʥʘʤʘ ʘʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ. ɯʨʽ ץʘʨʘ ʤʘʣסʘ ʘʨʥʘʣסʘʥ ᴇʩʽʤʜʽʢ װʣʛʽʣʝʨʽ ʞʝʨ ʙʝʪʽʥʝʥ 10 ʩʤ 

ʙʠʽʢʪʽʢʪʝ, ʘʣ ײʩʘץ ʤʘʣסʘ ï 1ï5 ʩʤ ʘʨʘʣʳסʳʥʜʘ ʞʠʥʘʣʜʳ. ʉʫ ʩʳʥʘʤʘʣʘʨʳ ISO 5667-3 (2012) 

ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʳʥʘ ʩᴅʡʢʝʩ ᴅʨʪװʨʣʽ ʪʝʨʝשʜʽʢʪʝʥ ʘʣʳʥʜʳ. ʉװʪ ʩʳʥʘʤʘʣʘʨʳʥ ʘʣʫ ʪᴅʩʽʣʽ 1-

ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
                                              ʉʫʨʝʪ 1 ï ʉʫʜʘʥ ʩʳʥʘʤʘ ʘʣʫ 

 

 (ʡʳʤʳ, 2017ײ ʩʪʘʥʜʘʨʪʪʘʫ ץʘʨʘʣʳץʍʘʣʳ) ʣʛʽʣʝʨʜʽ ʞʠʥʘʫ ʙʘʨʳʩʳʥʜʘ ISO 17025ת

ʩʪʘʥʜʘʨʪʳʥʘ ʩᴅʡʢʝʩ ʵʢʦʣʦʛʠʷʣʳץ ʩʳʥʘʤʘʣʘʨ ʘʣʫ ʙʦʡʳʥʰʘ ʞʘʣʧʳ ʨᴅʩʽʤʜʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ, 

ʟʝʨʪʭʘʥʘ ʽʰʽʥʜʝ ʙʝʡʽʤʜʝʣʛʝʥ ʭʘʪʪʘʤʘʣʘʨ ץʦʣʜʘʥʳʣʜʳ. ɻʘʤʤʘ-ʙʝʪʘ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʽ ʘʨץʳʣʳ 

 ʳʩʳסʨʳʣײץ ʩʘʪʪʘ MKS-AT1315ץʣ ʤʘײʪʘʣʜʳ. ɹץʛʝʡʣʝʨ ʘʥʳשʜʝ ץʣʛʽʣʝʨʜʝʛʽ ʨʘʜʠʘʮʠʷʣʳװ

ʧʘʡʜʘʣʘʥʳʣʜʳ, ʦʣ ץʦʨʰʘסʘʥ ʦʨʪʘ ʤʝʥ ʪʘסʘʤ װʣʛʽʣʝʨʽʥʜʝʛʽ ʩᴅʫʣʝ ʰʳסʘʨʫ ʜʝשʛʝʡʽʥ ᴇʣʰʝʫʛʝ 

ʘʨʥʘʣסʘʥ. ʉʧʝʢʪʨʦʤʝʪʨ ʮʝʟʠʡ-137 ʠʟʦʪʦʧʳʥʘʥ ʰʳץץʘʥ ʛʘʤʤʘ-ʩᴅʫʣʝʣʝʥʫʜʽ ʞᴅʥʝ ʩʪʨʦʥʮʠʡ-90 

ʵʣʝʤʝʥʪʽʥʝʥ ʪʘʨʘʣʘʪʳʥ ʙʝʪʘ-ʩᴅʫʣʝʣʝʥʫʜʽ ʪʽʨʢʝʫʛʝ ץʘʙʽʣʝʪʪʽ. ɹײʣ ᴅʜʽʩ ʪʦʧʳʨʘץ, ʩʫ ʞᴅʥʝ ʘʟʳץ-

ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʜʝ ʘʪʘʣסʘʥ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʜᴅʣ ᴅʨʽ ʩʝʟʽʤʪʘʣ ʘʥʳץʪʘʫʳʤʝʥ ʪʘʥʳʤʘʣ, ᴅʨʽ 

ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʢʝשʽʥʝʥ ʤʦʡʳʥʜʘʣסʘʥ. 

ɸʪʘʣסʘʥ ʩʧʝʢʪʨʦʤʝʪʨ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ᴇʣʰʝʤ ʙʽʨʣʽʢʪʝʨʽ 

ʞװʡʝʩʽʥʜʝ ʪʽʨʢʝʫʜʝʥ ᴇʪʢʝʥ ʞᴅʥʝ ʦʥʳש ʩʳʥʘץ ʥᴇʤʽʨʽ ð KZ.02.03.00471-2020. ɹײʣ ײץʨʳʣסʳ 

ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳʣʳסʳ ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɸʟʳץ-ʪװʣʽʢ ᴇʥʽʤʜʝʨʽʥʽש ʩʝʥʩʦʨʣʳץ ʙʘסʘʩʳ ʙײʣ ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ʙʦʣʤʘʩʘ ʜʘ, 

ʪʘסʘʤʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽ (ʜᴅʤ, ʠʽʩ, ײץʨʳʣʳʤ, ʩʳʨʪץʳ ʢᴇʨʽʥʽʩ) ISO 8586-1 (2012) 

ʩʪʘʥʜʘʨʪʳʥʘ ʩᴅʡʢʝʩ ʘʨʥʘʡʳ ʜʘʷʨʣʳץʪʘʥ ᴇʪʢʝʥ ʙʘסʘʣʘʫʰʳʣʘʨ ʪʘʨʘʧʳʥʘʥ ʙʘסʘʣʘʥʜʳ. ɸʣʘʡʜʘ, 

ʩʝʥʩʦʨʣʳץ ʙʘסʘʣʘʫ ʦʩʳ ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʤʘסʘʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙײʣ ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣסʘʥ ʛʘʤʤʘ-ʙʝʪʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ᴅʜʽʩʪʝʤʝʩʽ ʤʝʥ 

ᴇʣʰʝʫ ʞʘʙʜʳץʪʘʨʳ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʤʦʡʳʥʜʘʣסʘʥ ʪʘʣʘʧʪʘʨסʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ 

ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʩʘʧʘʩʳ ʤʝʥ ʜᴅʣʜʽʛʽʥʝ ʢʝʧʽʣʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ɿʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ פʘʟʘײ ץʣʪʪʳץ ʘʛʨʘʨʣʳץ ʟʝʨʪʪʝʫ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʙʘʟʘʩʳʥʜʘסʳ ʟʝʨʪʭʘʥʘʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʧʨʦʮʝʩʽ ʙʘʨʳʩʳʥʜʘ ʘʣʜʳʤʝʥ 

ʩʳʥʘʤʘ ʤʘʩʩʘʩʳ ᴇʣʰʝʥʽʧ, ʢʝʡʽʥʥʝʥ ʦʣʘʨʜʳש ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽ ʘʥʳץʪʘʣʜʳ. 
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ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩᴅʡʢʝʩ, 1-ʢʝʩʪʝʜʝ 2023 ʞʳʣʳ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ᴅʨʪװʨʣʽ ʙʘץʳʣʘʫ 

ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʩʫ ʩʳʥʘʤʘʣʘʨʳʥʳש ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽ (ɹʢ/ʢʛ ʥʝʤʝʩʝ ɹʢ/ʣ) 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 1 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ᴅʨʪװʨʣʽ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʩʫ װʣʛʽʣʝʨʽʥʽש ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽ (ɹʢ/ʢʛ, ʣ) 

 

 

 
ʉʫʨʝʪ 2 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ᴅʨʪװʨʣʽ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʩʫ ʩʳʥʘʤʘʣʘʨʳʥʳש 

ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽ (ɹʢ/ʢʛ, ʣ) 

 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ʩʫ װʣʛʽʣʝʨʽʥʽש ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʽ 0.1 ɹʢ/ʢʛ (ʣ) ʜʝשʛʝʡʽʥʜʝ ʘʥʳץʪʘʣʜʳ. 

 

ʂʝʩʪʝ 2 ï ᴄʨ ʪװʨʣʽ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʽש ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽ (ɹʢ/ʢʛ) 

 ̄ ʆʙʣʳʩ ʘʪʘʫʳ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʪʦʧʳʨʘץ 

ʉʳʥʘʤʘ 

ʩʘʥʳ 
ʉʘʣʤʘסʳ 

ʊʦʧʳʨʘץʪʘסʳ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ɹʢ/ʢʛ, ʣ 

1 2 3 4 5 

1. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 137, ɹʢ/ʢʛ (ʤʣ) 
1 650 13,10 

 ̄ ʆʙʣʳʩ ʘʪʘʫʳ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʩʫ 

ʉʳʥʘʤʘ 

ʩʘʥʳ 
ʉʘʣʤʘסʳ 

ʉʫʜʘסʳ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ 

ɹʢ/ʢʛ, ʣ 

1. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
1 1000 0,1 

2. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
1 1000 0 

3. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
2 1000 0 

4. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
2 1000 0 

5. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
3 1000 0 

6. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
3 1000 0 
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1 2 3 4 5 

2. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
1 650 0 

3. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 137, ɹʢ/ʢʛ (ʤʣ) 
2 800 8,02 

4. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
2 800 0 

5. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 137, ɹʢ/ʢʛ (ʤʣ) 
3 750 9,27 

6. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
3 750 0 

 

2-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʘʫʤʘסʳʥʜʘסʳ ʪʦʧʳʨʘץʪʳש ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽʥ ʦʨʪʘʰʘ ʤᴅʥ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ װʰ ʩʳʥʘʤʘ ʘʣʳʥʳʧ, ʪʘʣʜʘʫ 

ʞװʨʛʽʟʽʣʜʽ. 

 

 
ʉʫʨʝʪ 3 ï ʊʦʧʳʨʘץʪʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʨʩʝʪʢʽʰ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ï 

10,1 ʙʢ/ʢʛ ʘʥʳץʪʘʣʜʳ. 

 

ʂʝʩʪʝ 3 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʪװʨʣʽ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ᴇʩʽʤʜʽʢ װʣʛʽʣʝʨʽʥʜʝʛʽ 

ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽ (ɹʢ/ʢʛ) 

 ̄ ʆʙʣʳʩ ʘʪʘʫʳ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ᴇʩʽʤʜʽʢ 

ʉʳʥʘʤʘ 

ʩʘʥʳ 
ʉʘʣʤʘסʳ 

ᴆʩʽʤʜʽʢʪʝʛʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ɹʢ/ʢʛ, ʣ 

1. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
1 150 0 

2. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ï 90, ɹʢ/ʢʛ (ʤʣ) 
1 150 4,60 

3. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
2 150 0 

4. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ï 90, ɹʢ/ʢʛ (ʤʣ) 
2 150 2,50 

5. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
3 150 0 

6. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ 

ï 90, ɹʢ/ʢʛ (ʤʣ) 
3 150 7,30 
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3-ʢʝʩʪʝʜʝ ײʩʳʥʳʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ, ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʝʛʽ ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽʥʽש ʦʨʪʘʰʘ ʤᴅʥʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ װʰ ʩʳʥʘʤʘ ʘʣʳʥʳʧ, 

ʟʝʨʪʭʘʥʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 

 

 
ʉʫʨʝʪ 4 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ᴇʩʽʤʜʽʢʪʝʨʽʥʝʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʝʤ-ʰᴇʧ װʣʛʽʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ 

ʩʳʥʘʤʘʣʘʨʜʳש ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʽ 4,8 ɹʢ/ʢʛ ʙʦʣʳʧ ʘʥʳץʪʘʣʜʳ. 

 

ʂʝʩʪʝ 4 ï ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʩװʪ װʣʛʽʣʝʨʽʥʜʝʛʽ ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ (ɹʢ/ʢʛ, ʣ) 

 ̄ ʆʙʣʳʩ ʘʪʘʫʳ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ʩװʪ 

ʉʳʥʘʤʘ 

ʩʘʥʳ 
ʉʘʣʤʘסʳ 

ᴆʩʽʤʜʽʢʪʝʛʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ɹʢ/ʢʛ, ʣ 

1. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
1 1000 0 

2. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
1 1000 0 

3. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
2 1000 0,93 

4. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
2 1000 0 

5. 
ʎʝʟʠʡʜʽש ʤʝʥʰʽʢʪʽ ʙʝʣʩʝʥʜʽʣʽʛʽ ï 

137, ɹʢ/ʢʛ (ʤʣ) 
3 1000 0 

6. 
ʉʪʨʦʥʮʠʡʜʽש ʤʝʥʰʽʢʪʽ 

ʙʝʣʩʝʥʜʽʣʽʛʽ ï 90, ɹʢ/ʢʛ (ʤʣ) 
3 1000 0 

 

 
ʉʫʨʝʪ 5 ï ʉװʪʪʝʥ  ʘʣʳʥסʘʥ ʩʳʥʘʤʘʥʳש ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰ - 0.31 ʙʢ/ʢʛ (ʣ)  ʙʦʣʜʳ. 
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 ʤʝʥʰʽʢʪʽ שʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳװʦʨʳʪʳʥʜʳ. ɾפ

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʣʝʨʽ ʥʦʨʤʘʪʠʚʪʽʢ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʫ װʣʛʽʣʝʨʽʥʽש 

ʤʝʥʰʽʢʪʽ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽ 0,1 ɹʢ/ʢʛ (ʣ) ʜʝשʛʝʡʽʥʜʝ ʪʽʨʢʝʣʩʝ, ʪʦʧʳʨʘװ ץʣʛʽʣʝʨʽʥʜʝʛʽ ʢᴇʨʩʝʪʢʽʰ 

10,1 ɹʢ/ʢʛ ʙʦʣʳʧ ʙʝʣʛʽʣʝʥʜʽ. ᴆʩʽʤʜʽʢʪʝʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʝʤ-ʰᴇʧʪʝʥ ʘʣʳʥסʘʥ ʩʳʥʘʤʘʣʘʨʜʘ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ 4,8 ɹʢ/ʢʛ ʜʝשʛʝʡʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ʉʦʥʜʘʡ-ʘץ, ʩװʪ װʣʛʽʣʝʨʽʥʜʝʛʽ ʤʝʥʰʽʢʪʽ 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ 0,31 ɹʢ/ʢʛ (ʣ) ʙʦʣʜʳ. ɹʘʨʣʳץ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ʰʝʢʪʽ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʜʝשʛʝʡʣʝʨʜʝʥ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪʽʨʢʝʣʤʝʜʽ. ʆʩʳʣʘʡʰʘ, ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʳש 

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢ ʜʝשʛʝʡʣʝʨʽ ʩʘʥʠʪʘʨʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨסʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

 ץʛʨʘʥʪʪʳ שʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽס ʈ ɹʽʣʽʤ ʞᴅʥʝפ ʤʳʩײʣ ʞײʘʨʞʳʣʘʥʜʳʨʫ. ɹפ

 שʟʝʛʝ ʘʩʳʨʳʣʜʳ [AP19577014 çɾʘʥʫʘʨʣʘʨ ʤʝʥ ʤʘʣ ᴇʥʽʤʜʝʨʽʥʽװʘʨʞʳʣʘʥʜʳʨʫʳʤʝʥ ʞץ

ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʫ ʞʦʣʜʘʨʳʥ ᴅʟʽʨʣʝʫè]. 

 

ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 

1 Karabalin, V.K., Mukysheva, M.K., Kajrambaev, S.K., Kadyrova, N.Zh., Kisluhin,  

A.G. Semej poligonynyn zhekelegen uchaskelerindegi Topyrak-osimdik-zhanuarlar tizbegindegi 

radioaktivti nuklidterdin migracijasy  // Jadrolyk gylym zhane koldanu ekinshi Eurazijalyk 

halykaralyk konferencijasynyn materialdary. ï 2002. ï 456 c. 

2 Chauhan, V., Yu, J., Vuong, N., Tollefsen, K.E., Yauk, C.L. Considerations for application of 

benchmark dose modeling in radiation research: workshop highlights  // International Journal of 

Radiation. ï 2023. ï 1320ï1331 c. 

3 Burtt, J.J., Akiba, S., Bazyka, D., Hatch, M., Bernstein, J.L. Radiation disastersïlong term 

consequences: reflections and summary of a recent symposium  // International Journal of Radiation 

Biology. ï 2023. ï 561ï568 c. 

4 Burtt, J.J., Leblanc, J., Randhawa, K., Laurier, D., Chauhan, V. Radiation adverse outcome 

pathways (AOPs) are on the horizon: advancing radiation protection through an international horizon-

style exercise  // International Journal of Radiation Biology. ï 2022. ï 1763ï1776 c. 

5 Leblanc, J.E., Burtt, J.J. Radiation biology and its role in the Canadian radiation protection 

framework  // Health Physics. ï 2019. ï 319ï329 c. 

6 Ishhanov, B.S. Radioaktivnost' atomnyh jader : Uchebnoe posobie / B.S. Ishhanov [i dr.] // 

Universitetskaja kniga. ï Moskva, 2017. ï 252 c. 

7 Aliev, R.A., Kalmykov, S.N. Radioaktivnost' : Uchebnoe posobie // Lan'. ï 2022. ï 304 c. 

8 Goulet, R.R., Newsome, L., Vandenhove, H., Beaugelin-Seiller, K., Beresford, N.A. Best 

practices for predictions of radionuclide activity concentrations and total absorbed dose rates to 

freshwater organisms exposed to uranium mining/milling  // Journal of Environmental Radioactivity. ï 

2022. https://doi.org/10.1016/j.jenvrad.2022.106826  

9 Burtt, J.J., Leblanc, J., Randhawa, K., Laurier, D., Chauhan, V. Radiation adverse outcome 

pathways (AOPs) are on the horizon: advancing radiation protection through an international Horizon-

Style exercise  // International Journal of Radiation Biology. ï 2022. ï 1763-1776 c. 

10 Kothamasi, D., Wannijn, J., Van Hees, M., Vanhoudt, N., Vandenhove, H. Exposure to 

ionizing radiation affects the growth of ectomycorrhizal fungi and induces increased melanin 

production and increased capacities of reactive oxygen species scavenging enzymes  // Journal of 

Environmental Radioactivity. ï 2019. ï 16ï22 c. 

11 Borshhegovskaja, P.Ju., Rozanov, V.V., Studenikin, F.R. Vvedenie v radiobiologiju : 

Uchebnoe posobie // Moskva, 2019. ï 78 c. 

12 Lysenko, N.P., Pak, V.V., Rogozhina, L.V., Kusurova, Z.G. Radiobiologija  // Uchebnik // 

Sankt-Peterburg: Lan'. ï 2023. ï 572 c. 

13 Dzhojner, M.S. Osnovy klinicheskoj radiobiologii  // 2021. ï 16 c. 

14 Beresford, N.A., Beaugelin-Seiller, K., Barnett, C.L., Yankovich, T.L., Copplestone, D. 

Ensuring robust radiological risk assessment for wildlife: Insights from the International Atomic 

Energy Agency EMRAS and MODARIA programmes  // Journal of Radiological Protection. ï 2022. 

https://doi.org/10.1088/1361-6498/ac6043  

15 Goulet, R.R., Newsome, L., Vandenhove, H., Beaugelin-Seiller, K., Beresford, N.A. Best 

practices for predictions of radionuclide activity concentrations and total absorbed dose rates to 

freshwater organisms exposed to uranium mining/milling  // Journal of Environmental Radioactivity. ï 

2022. https://doi.org/10.1016/j.jenvrad.2022.106826  

https://doi.org/10.1016/j.jenvrad.2022.106826
https://doi.org/10.1088/1361-6498/ac6043
https://doi.org/10.1016/j.jenvrad.2022.106826


______                                          ________________     ȨɋɘɋɖɎɓɆɖɎɥ ӽɡɑɡɒɊɆɖɡ 
 

152 

 

16 Burtt, J.J., Leblanc, J., Randhawa, K., Laurier, D., Chauhan, V. Radiation adverse outcome 

pathways (AOPs) are on the horizon: advancing radiation protection through an international Horizon-

Style exercise  // International Journal of Radiation Biology. ï 2022. 

https://doi.org/10.1080/09553002.2022.2121439  

17 Kothamasi, D., Wannijn, J., Van Hees, M., Vanhoudt, N., Vandenhove, H. Exposure to 

ionizing radiation affects the growth of ectomycorrhizal fungi and induces increased melanin 

production and increased capacities of reactive oxygen species scavenging enzymes  // Journal of 

Environmental Radioactivity. ï 2019. https://doi.org/10.1016/j.jenvrad.2018.11.005  

18 Bekman, I.N. Atomnaja i jadernaja fizika: radioaktivnost' i ionizirujushhie izluchenija : 

Uchebnik // JuRAJT. ï 2017. ï 399 c. 

19 Vandenhove, H., Bradshaw, C., Beresford, N.A., Real, A., Garnier-Laplace, J. ALLIANCE 

perspectives on integration of humans and the environment into the system of radiological protection  

// Annals of the ICRP. ï 2018. https://doi.org/10.1177/0146645318756831  

20 Gilbin, R., Arnold, T., Beresford, N.A., Vidal, M., Vives i Batlle, J. An updated strategic 

research agenda for the integration of radioecology in the European radiation protection research  // 

Journal of Environmental Radioactivity. ï 2021. https://doi.org/10.1016/j.jenvrad.2021.106697 

 

REFERENCES 
1 Karabalin V.K., Mukysheva M.K., Kajrambaev S.K., Kadyrova N.Zh., Kisluhin A.G. 

Migration of radioactive nuclides in the soil-plant-animal chain in separate areas of the Semipalatinsk 

test site // Proceedings of the Second Eurasian International Conference on Nuclear Science and 

Applications. ï 2002. ï 456 p. 

2 Chauhan, V., Yu, J., Vuong, N., Tollefsen, K.E., Yauk, C.L. Considerations for application of 

benchmark dose modeling in radiation research: workshop highlights  // International Journal of 

Radiation. ï 2023. ï 1320ï1331 c. 

3 Burtt, J.J., Akiba, S., Bazyka, D., Hatch, M., Bernstein, J.L. Radiation disastersïlong term 

consequences: reflections and summary of a recent symposium  // International Journal of Radiation 

Biology. ï 2023. ï 561ï568 c. 

4 Burtt, J.J., Leblanc, J., Randhawa, K., Laurier, D., Chauhan, V. Radiation adverse outcome 

pathways (AOPs) are on the horizon: advancing radiation protection through an international horizon-

style exercise  // International Journal of Radiation Biology. ï 2022. ï 1763ï1776 c. 

5 Leblanc, J.E., Burtt, J.J. Radiation biology and its role in the Canadian radiation protection 

framework  // Health Physics. ï 2019. ï 319ï329 c. 

6 Ishhanov B.S. Radioaktivnost' atomnyh jader: uchebnoe posobie / B.S. Ishhanov [i dr.]. ï 

Moskva: Universitetskaja kniga, 2017. ï 252 p. 

7 Aliev R.A., Kalmykov S.N. Radioaktivnost': uchebnoe posobie. ï Sankt-Peterburg: Lan', 

2022. ï 304 p. 

8 Goulet, R.R., Newsome, L., Vandenhove, H., Beaugelin-Seiller, K., Beresford, N.A. Best 

practices for predictions of radionuclide activity concentrations and total absorbed dose rates to 

freshwater organisms exposed to uranium mining/milling  // Journal of Environmental Radioactivity. ï 

2022. https://doi.org/10.1016/j.jenvrad.2022.106826  

9 Burtt, J.J., Leblanc, J., Randhawa, K., Laurier, D., Chauhan, V. Radiation adverse outcome 

pathways (AOPs) are on the horizon: advancing radiation protection through an international Horizon-

Style exercise  // International Journal of Radiation Biology. ï 2022. ï 1763-1776 c. 

10 Kothamasi, D., Wannijn, J., Van Hees, M., Vanhoudt, N., Vandenhove, H. Exposure to 

ionizing radiation affects the growth of ectomycorrhizal fungi and induces increased melanin 

production and increased capacities of reactive oxygen species scavenging enzymes  // Journal of 

Environmental Radioactivity. ï 2019. ï 16ï22 c. 

11 Borshhegovskaja P.Ju., Rozanov V.V., Studenikin F.R. Vvedenie v radiobiologiju: uchebnoe 

posobie. ï Moskva, 2019. ï 78 p. 

12 Lysenko N.P., Pak V.V., Rogozhina L.V., Kusurova Z.G. Radiobiologija: uchebnik. ï Sankt-

Peterburg: Lan', 2023. ï 572 p. 

 13 Dzhojner M.S. Osnovy klinicheskoj radiobiologii. ï 2021. ï 16 p. 

14 Beresford, N.A., Beaugelin-Seiller, K., Barnett, C.L., Yankovich, T.L., Copplestone, D. 

Ensuring robust radiological risk assessment for wildlife: Insights from the International Atomic 

https://doi.org/10.1080/09553002.2022.2121439
https://doi.org/10.1016/j.jenvrad.2018.11.005
https://doi.org/10.1177/0146645318756831
https://doi.org/10.1016/j.jenvrad.2021.106697
https://doi.org/10.1016/j.jenvrad.2022.106826


ISSN 2305 -9397 .  Ӽɡɑɡɒ Ɍԑɓɋ ɇɫɑɫɒ. 2025. ɷ 3-1 (80 )__                                      _ 

153 

 

Energy Agency EMRAS and MODARIA programmes  // Journal of Radiological Protection. ï 2022. 

https://doi.org/10.1088/1361-6498/ac6043  

15 Goulet, R.R., Newsome, L., Vandenhove, H., Beaugelin-Seiller, K., Beresford, N.A. Best 

practices for predictions of radionuclide activity concentrations and total absorbed dose rates to 

freshwater organisms exposed to uranium mining/milling  // Journal of Environmental Radioactivity. ï 

2022. https://doi.org/10.1016/j.jenvrad.2022.106826  

16 Burtt, J.J., Leblanc, J., Randhawa, K., Laurier, D., Chauhan, V. Radiation adverse outcome 

pathways (AOPs) are on the horizon: advancing radiation protection through an international Horizon-

Style exercise  // International Journal of Radiation Biology. ï 2022. 

https://doi.org/10.1080/09553002.2022.2121439  

17 Kothamasi, D., Wannijn, J., Van Hees, M., Vanhoudt, N., Vandenhove, H. Exposure to 

ionizing radiation affects the growth of ectomycorrhizal fungi and induces increased melanin 

production and increased capacities of reactive oxygen species scavenging enzymes  // Journal of 

Environmental Radioactivity. ï 2019. https://doi.org/10.1016/j.jenvrad.2018.11.005  

18 Bekman I.N. Atomnaja i jadernaja fizika: radioaktivnost' i ionizirujushhie izluchenija: 

uchebnik. ï Moskva: JuRAJT, 2017. ï 399 p. 

19 Vandenhove, H., Bradshaw, C., Beresford, N.A., Real, A., Garnier-Laplace, J. ALLIANCE 

perspectives on integration of humans and the environment into the system of radiological protection  

// Annals of the ICRP. ï 2018. https://doi.org/10.1177/0146645318756831  

20 Gilbin, R., Arnold, T., Beresford, N.A., Vidal, M., Vives i Batlle, J. An updated strategic 

research agenda for the integration of radioecology in the European radiation protection research  // 

Journal of Environmental Radioactivity. ï 2021. https://doi.org/10.1016/j.jenvrad.2021.106697 

 

ʈɽɿʖʄɽ  

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʧʫʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʧʨʦʮʝʩʩʫ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʦʪ ʧʦʯʚʳ ʢ ʨʘʩʪʝʥʠʷʤ, ʟʘʪʝʤ ʢ ʞʠʚʦʪʥʳʤ, 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ ʯʝʣʦʚʝʢʫ. ɺ ʵʪʦʡ ʮʝʧʦʯʢʝ ʧʦʯʚʘ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʝʸ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʤʠʛʨʘʮʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʠʭ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʜʝʣʴʥʘʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʩʦʩʪʘʚʠʣʘ 0,1 ɹʢ/ʢʛ (ʣ). ɺ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 10,1 ɹʢ/ʢʛ, ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ð 4,8 ɹʢ/ʢʛ, ʘ ʚ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ð ʦʢʦʣʦ 0,31 ɹʢ/ʢʛ (ʣ). ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʜʠʘʮʠʦʥʥʦʤ ʬʦʥʝ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʠ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʛʨʦʟʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʪʘʙʠʣʴʥʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʨʦʚʝʥʴ ʦʙʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʯʝʨʝʟ ʧʦʪʨʝʙʣʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʙʝʟʦʧʘʩʥʳʭ ʥʦʨʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʦʡʯʠʚʳʭ ʩʪʨʘʪʝʛʠʡ ʘʛʨʘʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʡʦʥʘʭ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʨʘʜʠʦʥʫʢʣʠʜʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʙʫʜʫʱʝʤ. 
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ʉʆʈɹɽʅʊʊɽʈɼɯ פʆʃɼɸʅʋ ɸʈפʓʃʓ ɿɽʈʊʍɸʅɸʃʓפ ɾɸʅʋɸʈʃɸʈɼʓר 

ɸנɿɸʉʓʅɼɸנʓ ʈɸɼʀʆɸʂʊʀɺʊɯʃɯʂʊɯ ʊᴆʄɽʅɼɽʊʋ ᴄɼɯʉɯ 

THE METHOD OF REDUCING RADIOACTIVITY IN THE ORGANISM OF 

LABORATORY ANIMALS THROUGH THE USE OF SORBENTS 

 

ɸʅʅʆʊɸʎʀʗ 

 ʳʟʜʳשʳ ʘʩʘ ᴇʟʝʢʪʽ ʞᴅʥʝ ʤʘסʳ ʤʝʜʠʮʠʥʘ ʤʝʥ ʚʝʪʝʨʠʥʘʨʠʷ ʩʘʣʘʩʳʥʜʘסʘʟʽʨʛʽ ʟʘʤʘʥפ           

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï ʘʜʘʤ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳ ʨʘʜʠʘʮʠʷʣʳץ ʟʘץʳʤʜʘʥʫʜʘʥ ץʦʨסʘʫ, ʩʦʥʜʘʡ-ʘץ 

ʥʦʟʦʪʨʦʧʪʳ ʪʝʨʘʧʠʷʥʳש ʪʠʽʤʜʽ ᴅʨʽ ץʘʫʽʧʩʽʟ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ʙʦʣʧr ʪʘʙʳʣʘʜʳ. ɹײʣ ʙʘסʳʪʪʘ 

ʞװʨʛʽʟʽʣʛʝʥ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʪʽʨʽ ʘסʟʘʣʘʨʜʳ ʠʦʥʜʘʫʰʳ ʩᴅʫʣʝʣʝʥʫʜʽש 

ʟʠʷʥʜʳ ᴅʩʝʨʽʥʝʥ ʩʘץʪʘʫ ʞʦʣʜʘʨʳʥ ʘʥʳץʪʘʧ, ʦʣʘʨʜʳש ʩʘʣʜʘʨʳʥ ʙʘʨʳʥʰʘ ʘʟʘʡʪʫ. ɿʝʨʪʪʝʫʜʽש 

ʙʽʨʽʥʰʽ ʢʝʟʝשʽʥʜʝ ʘʨʥʘʡʳ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ 30 ʟʝʨʪʭʘʥʘʣʳץ ʪʳʰץʘʥסʘ ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʽʣʜʽ. 

ɻʝʤʘʪʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʣʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʣʳץ ץʘʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʥʦʨʤʘ 

ʰʝʢʪʝʨʽʥʜʝ ʙʦʣסʘʥʳ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʪᴅʞʽʨʠʙʝʥʽש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʘסʟʘ ʞװʡʝʣʝʨʽʥʜʝ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʫʳʪץʫʣʘʨ ʙʦʣʤʘסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɿʝʨʪʪʝʫʜʽש ʝʢʽʥʰ ̔ ʢʝʟʝשʽʥʜʝ ʰʫʥʛʠʪ ʧʝʥ 

ʙʝʥʪʦʥʠʪ ʥʝʛʽʟʽʥʜʝʛʽ ʪʘʙʠסʠ ʩʦʨʙʝʥʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʝʛʝʫײץʡʨʳץʪʘʨ ʦʨʛʘʥʠʟʤʽʥʝʥ 

ʨʘʜʠʦʠʟʦʪʦʧʪʘʨʜʳש ʰʳסʘʨʳʣʫ ʪʠʽʤʜʽʣʽʛʽ ʙʘסʘʣʘʥʜʳ. ɹײʣ ʢʝʟʝשʜʝ ʨʘʜʠʦʠʟʦʪʦʧʪʘʨʜʳש ʘסʟʘʜʘʥ 

ʞʦʡʳʣʫ ʜʝשʛʝʡʽ ʤʝʥ ʦʣʘʨʜʳש ʽʰʝʢ-ʘʩץʘʟʘʥ ʞʦʣʜʘʨʳ ʤʝʥ ʢʨʠʪʠʢʘʣʳץ ʤװʰʝʣʝʨʜʝ ץʘʣʜʳץ 

ʜʦʟʘʣʳץ ʞװʢʪʝʤʝ ץʘʣʳʧʪʘʩʪʳʨʫ ʫʘץʳʪʳ ï 5, 15, 30 ʞᴅʥʝ 60 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ï ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ 

ʘʥʳץʪʘʣʜʳ. ɾʘʣʧʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʦʨʙʝʥʪ ץʦʣʜʘʥסʘʥ ʪʦʧʪʘ ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ 

ʟʘʪʪʘʨʜʳש ʞʠʥʘʣʫʳ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʛʝʥʽ ʙʘʡץʘʣʜʳ: 5 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ï 4,48%, 15 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ 

ï 2,0%, 30 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ ï 1,35%, 60 ʤʠʥʫʪʪʘʥ ʩʦש ï 1,04%. 

 

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 well as the development 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 consequences. 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 in body systems 

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 elimination 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 radiopharmaceutical 

substances: after 5 minutes ï 4.48%, after 15 minutes ï 2.0%, after 30 minutes ï 1.35%, and after  

60 minutes ï 1.04%. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʨʘʜʠʦʠʟʦʪʦʧ, ʞʘʥʫʘʨʣʘʨ, ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫ, ʚʝʪʝʨʠʥʘʨʠʷ, ʩʦʨʙʝʥʪ. 

Key words: radioisotope, animals, radioactive contamination, veterinary medicine, sorbent. 

 

ʂʽʨʽʩʧʝ. ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪʘʨʘʣʫʳ ʵʢʦʞװʡʝʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥʘ 

ʞᴅʥʝ ʪʽʨʽ ʘסʟʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ʆʣʘʨ ʙʠʦʣʦʛʠʷʣʳץ ʪʽʥʜʝʨʜʝ 

ʞʠʥʘץʪʘʣʳʧ, ʟʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ץʘʪʳʩʳʧ, ײʟʘץ ʤʝʨʟʽʤʜʽ ʫʳʪʪʳ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʘסʟʘʜʘסʳ ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʢʪʽ ʪᴇʤʝʥʜʝʪʫʜʽש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ʽʟʜʝʫ ᴇʟʝʢʪʽ סʳʣʳʤʠ 

ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʝ ʪʳʰץʘʥʜʘʨʜʳ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ᴅʨʪװʨʣʽ ʩʦʨʙʝʥʪʪʝʨʜʽש ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʩʽשʽʨʫ ʞᴅʥʝ ʘסʟʘʜʘʥ ʰʳסʘʨʫ 

 ץʙʠʦʣʦʛʠʷʣʳ שʪʘʨʘʣʫʳ, ʦʣʘʨʜʳ שʘʨʘʩʪʳʨʳʣʘʜʳ. ʈʘʜʠʦʘʢʪʠʚʪʽ ʠʟʦʪʦʧʪʘʨʜʳץ ʘʙʽʣʝʪʽץ

ʞװʡʝʣʝʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʩʦʨʙʝʥʪʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽ ʞʘʥ-ʞʘץʪʳ 

ʪʘʣʜʘʥʘʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽש ʞʠʥʘʣʫʳʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞʘשʘ 

ᴅʜʽʩʪʝʨʜʽ ᴅʟʽʨʣʝʫʛʝ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ [1,2,3,4]. 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪʘʨʘʣסʘʥ ʢʝʟʜʝ ʪʽʨʽ ʘסʟʘʣʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʜʘʤʜʘʨ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨסʘ ʝʣʝʫʣʽ ʟʠʷʥ ʢʝʣʪʽʨʫʽ ʤװʤʢʽʥ. ɹײʣ ʨʘʜʠʦʘʢʪʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨ ʘסʟʘʜʘ ײʟʘץ ʫʘץʳʪ ʙʦʡr 

ʞʠʥʘץʪʘʣʳʧ, ʦʣʘʨʜʳש ʙʠʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʽʥʝ ʫʳʪʪʳ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʝʥ 

ʚʝʪʝʨʠʥʘʨʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫ ʤᴅʩʝʣʝʩʽ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ, ʩʝʙʝʙʽ ʦʣ 

ʞʘʥʫʘʨʣʘʨ ʜʝʥʩʘʫʣʳסʳʥʘ סʘʥʘ ʝʤʝʩ, ʘʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡסʘ ʜʘ ʪʝʨʽʩ 

ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ [5,6,7,8]. 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʣʘʩʪʘʥʫʜʳש ʢʝש ʪʘʨʘʣʫʳ ʤʝʥ ʦʣʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ 

ʜװʥʠʝʩʽʥʝ ײʟʘץ ʤʝʨʟʽʤʜʽ ᴅʩʝʨʽ סʘʣʘʤʜʳץ ʜʝשʛʝʡʜʝʛʽ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʝʨ 

ʙʝʪʽʥʜʝ ʦʨʳʥ ʘʣסʘʥ ʷʜʨʦʣʳץ ʩʳʥʘץʪʘʨ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞᴅʥʝ ᴅʩʢʝʨʠ ץʘʣʜʳץʪʘʨ, ʩʦʥʜʘʡ-ʘץ ʪʘʙʠסʠ 

ʢᴇʟʜʝʨʜʝʥ ʰʳסʘʪʳʥ ʨʘʜʠʘʮʠʷ ʢᴇʧʪʝʛʝʥ ʘʡʤʘץʪʘʨʜʘ ʨʘʜʠʘʮʠʷʣʳץ ץʘʫʽʧʪʽ ʘʨʪʪʳʨʜʳ. ʉʦʥʜʳץʪʘʥ 

ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘסʟʘʜʘʥ ʪʠʽʤʜʽ ʪװʨʜʝ ʰʳסʘʨʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʟʠʷʥʜʳ ᴅʩʝʨʣʝʨʽʥ ʪᴇʤʝʥʜʝʪʫ 

 .ʰʽʥ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʜʽ ʜʘʤʳʪʫ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ [9,10,11,12]װ

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘסʟʘʜʘʥ ʪʠʽʤʜʽ ʪװʨʜʝ ʰʳסʘʨʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʫʽʧʪʽ ᴅʩʝʨʣʝʨʽʥ ʘʟʘʡʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʩʦסשʳ ʞʳʣʜʘʨʳ ʪװʨʣʽ ʪʘʙʠסʠ ʩʦʨʙʝʥʪʪʝʨ ʟʝʨʪʪʝʣʫʜʝ. ɹײʣ ʨʝʪʪʝ ʰʫʥʛʠʪ ʧʝʥ 

ʙʝʥʪʦʥʠʪ ʩʳʥʜʳ ʪʘʙʠסʠ ʤʠʥʝʨʘʣʜʘʨʜʳש ʞʦסʘʨʳ ʩʦʨʙʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʝʨʝʢʰʝ ʥʘʟʘʨסʘ 

ʘʣʳʥʫʜʘ. ʆʣʘʨ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʩʽשʽʨʽʧ, ʘסʟʘʜʘʥ ʰʳסʘʨʫסʘ ץʘʙʽʣʝʪʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʦʩʳʣʘʡʰʘ ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫʜʳש ʪʝʨʽʩ ᴅʩʝʨʣʝʨʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [13,14,15,16]. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʳʰץʘʥʜʘʨʜʳ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʰʫʥʛʠʪ ʧʝʥ 

ʙʝʥʪʦʥʠʪʪʽש ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘסʟʘʜʘʥ ʰʳסʘʨʫ ʪʠʽʤʜʽʣʽʛʽ ʩʘʣʳʩʪʳʨʳʣʳʧ, ʦʣʘʨʜʳש ᴅʩʝʨʽ ʞʘʥ-

ʞʘץʪʳ ʪʘʣʜʘʥʘʜʳ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʦʩʳ ʙʘסʳʪʪʘסʳ ʞʘשʘ סʳʣʳʤʠ ᴅʜʽʩʪʝʨʜʽ ᴅʟʽʨʣʝʫ ʤʝʥ 

ʨʘʜʠʦʘʢʪʠʚʪʽ ʣʘʩʪʘʥʫʜʘʥ ץʦʨסʘʫʜʳש ʪʠʽʤʜʽ ʰʘʨʘʣʘʨʳʥ ײʩʳʥʫסʘ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. ʉʦʥʳʤʝʥ 

 ʘʫʽʧʩʽʟʜʽʢʪʽץ ץʩʘʣʘʜʘ ʨʘʜʠʘʮʠʷʣʳ ץʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳ ץʣ ʟʝʨʪʪʝʫ ʵʢʦʣʦʛʠʷʣʳײʘʪʘʨ, ʙץ

 ʘʥ ʟʝʨʪʪʝʫסʧʘʣ ʝʪʝʜʽ. ɸʪʘʣץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ ʳʟʜʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʙʘʟʘשʰʽʥ ʤʘװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʥᴅʪʠʞʝʣʝʨʽ ʙʦʣʘʰʘץʪʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ץʦʨסʘʫ ʩʘʣʘʩʳʥʜʘ ʪʠʽʤʜ ̔

ʰʝʰʽʤʜʝʨ ʤʝʥ ʞʘשʘ ʪᴅʩʽʣʜʝʨʜʽ ʝʥʛʽʟʫʛʝ ʞʦʣ ʘʰʘʜʳ [17,18,19,20]. 

ʄʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳ פʘʟʘײ ץʣʪʪʳץ ʘʛʨʘʨʣʳץ ʟʝʨʪʪʝʫ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש çɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʩʘʥʠʪʘʨʠʷè ʢʘʬʝʜʨʘʩʳʥʳש ʟʝʨʪʭʘʥʘʩʳ ʤʝʥ çפʘʟʘץ 

ʦʥʢʦʣʦʛʠʷ ʞᴅʥʝ ʨʘʜʠʦʣʦʛʠʷ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳשè ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ 

ᴅʜʽʩʪʝʨʽ 2022 ʞʳʣʜʳץ 10 שʘʨʘʰʘʩʳʥʜʘ פʘʟʘײ ץʣʪʪʳץ ʘʛʨʘʨʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש 

ʙʠʦʵʪʠʢʘ ʢʦʤʠʩʩʠʷʩʳʥʳש ʪʘʣץʳʣʘʫʳʥʘʥ ᴇʪʽʧ, ʤʘײץʣʜʘʥʜʳ. 

ʊᴅʞʽʨʠʙʝʣʽʢ ʞʘʥʫʘʨʣʘʨסʘ ʞʘʩʘʣסʘʥ ʙʘʨʣʳץ ʤʘʥʠʧʫʣʷʮʠʷʣʘʨ ʞʘʥʫʘʨʣʘʨסʘ ʽʟʛʽʣʽʢʧʝʥ ץʘʨʘʫ 

 ʘʥסʳʣʳʤʠ-ʟʝʨʪʪʝʫʣʝʨʛʝ ʘʨʥʘʣנ .ʩʪʘʥʘʪʳʥ ʍʝʣʴʩʠʥʢʠ ʜʝʢʣʘʨʘʮʠʷʩʳʥʘ (2002 ʞײ ʠʜʘʪʪʘʨʳʥסʘץ

ʞʝʪʝʢʰʽ ץʘסʠʜʘʪʪʘʨ) ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. 

1-ʪᴅʞʽʨʠʙʝ:ʉʦʨʙʝʥʪʪʝʨʜʽש ʪʳʰץʘʥʜʘʨʜʳש ʞʘʣʧʳ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ, ʜʝʥʝ 

ʩʘʣʤʘסʳʥʳש ᴇʟʛʝʨʽʩʽʥʝ ʞᴅʥʝ ʛʝʤʘʪʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ. ɹײʣ ʤʘץʩʘʪʪʘ 
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ʩʘʣʤʘסʳ ʤʝʥ ʞʘʩʳ ʙʽʨʜʝʡ 30 ʪʳʰץʘʥ ʝʢʽ ʪʦʧץʘ ʙᴇʣʽʥʜʽ, ʦʥʳש ʙʽʨʝʫʽ ʙʘץʳʣʘʫ ʪʦʙʳ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʜʳץ

ɾʘʥʫʘʨʣʘʨ פʘʟʘײ ץʣʪʪʳץ ʘʛʨʘʨʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש çɺʝʪʝʨʠʥʘʨʠʷ ʞᴅʥʝ 

ʟʦʦʠʥʞʝʥʝʨʠʷè ʬʘʢʫʣʴʪʝʪʽʥʝ ʪʠʝʩʽʣʽ çɹʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢè ʢʘʬʝʜʨʘʩʳʥʳש ʚʠʚʘʨʠʫʤʳʥʜʘ 

 ʳ 50%-ʜʘʥסʘʣʜʳʣʳסʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣ שʳʥʜʘ, ʘʫʘʥʳסʩʪʘʣʳʥʜʳ. ʊʝʤʧʝʨʘʪʫʨʘ 20ï22Áʉ ʘʨʘʣʳײ

ʘʩʧʘʡʪʳʥ ʞʘסʜʘʡʜʘ, ʪᴇʩʝʥʽʰ ʨʝʪʽʥʜʝ ʞץײʘ ʘסʘʰ ʞʦץשʘʣʘʨʳ ʪᴇʩʝʣʛʝʥ ʩʪʘʥʜʘʨʪʪʳ ʧʣʘʩʪʠʢ 

ʪʦʨʣʘʨʜʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɾʘʥʫʘʨʣʘʨʜʳ ײʩʪʘʫ ʤʝʥ ʪʘʤʘץʪʘʥʜʳʨʫ ʪᴅʞʽʨʠʙʝʣʽʢ ʞʘʥʫʘʨʣʘʨʤʝʥ 

ʞײʤʳʩ ʞʘʩʘʫ ʝʨʝʞʝʣʝʨʽʥʝ ʩʘʡ ײʡʳʤʜʘʩʪʳʨʳʣʜʳ. ɽʢʽ ʘʧʪʘʣʳץ ʙʝʡʽʤʜʝʣʫ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ 

ʙʘץʳʣʘʫʜʘʥ ʢʝʡʽʥ ʪʳʰץʘʥʜʘʨ ʪᴅʞʽʨʠʙʝʛʝ ʝʥʛʽʟʽʣʜʽ. ʕʢʩʧʝʨʠʤʝʥʪ ʢʝʟʝשʽʥʜʝ ʞʘʥʫʘʨʣʘʨסʘ ʪʘʙʠסʠ 

ʞʘʨʳץ ʪװʩʝʪʽʥ, ײʩʳʥʳʣסʘʥ ʜʠʝʪʘ ʤʝʥ ʪʘʟʘ ʘʫʟr ʩʫסʘ ʝʨʢʽʥ ץʦʣʞʝʪʽʤʜʽʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘסʟʘʜʘʥ ʰʳסʘʨʫ ʤʘץʩʘʪʳʥʜʘ ʩʦʨʙʝʥʪʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʟʝʨʪʭʘʥʘʣʳץ ʪʳʰץʘʥʜʘʨסʘ ᴅʨʪװʨʣʽ ʩʦʨʙʝʥʪʪʝʨ 

ʙʝʨʽʣʜʽ. ɹʘץʳʣʘʫ ʪʦʙʳ ï ʩʦʨʙʝʥʪ ʙʝʨʽʣʤʝʛʝʥ, ʙʽʨʘץ ʜᴅʣ ʩʦʥʜʘʡ ʞʘסʜʘʡʜʘ ײʩʪʘʣʳʥסʘʥ 

ʪʳʰץʘʥʜʘʨʜʘʥ ʪײʨʜʳ. ʉʦʨʙʝʥʪʪʝʨ ʢװʥʜʝʣʽʢʪʽ 12 ʛ/1 ʢʛ ʞʝʤ ʤᴇʣʰʝʨʽʥʜʝ ʙʝʨʽʣʜʽ. 

ʇʨʝʧʘʨʘʪʪʳש ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʰʳסʘʨʫʜʘסʳ ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʫ ʤʘץʩʘʪʳʥʜʘ 

ʨʘʜʠʦʘʢʪʠʚʪʽ ʩᴅʫʣʝʣʝʥʫ ץʦʣʜʘʥʳʣסʘʥ ʝʛʝʫײץʡʨʳץʪʘʨʤʝʥ ʜʝ ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ 

ʞײʤʳʩʪʘʨ çפʘʟʘץ ʦʥʢʦʣʦʛʠʷ ʞᴅʥʝ ʨʘʜʠʦʣʦʛʠʷ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʳשè çʈʘʜʠʦʣʦʛʠʷ 

ʞᴅʥʝ ʷʜʨʦʣʳץ ʤʝʜʠʮʠʥʘè ʢʘʬʝʜʨʘʩʳʥʳש çʈʘʜʠʦʥʫʢʣʠʜʪʽ ʜʠʘʛʥʦʩʪʠʢʘè ʟʝʨʪʭʘʥʘʩʳʥʜʘ ᴇʪʪʽ. 

ɿʝʨʪʪʝʫʛʝ Wistar ʪץײʳʤʳʥʳ16 ש ʝʛʝʫײץʡʨʳסʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʉʦʨʙʝʥʪʪʽש ʪʘסʘʤ ײץʨʘʤʳʥʘ 

 ʛʝʡʽʥשʳ ʜʝסʟʘʜʘסʘ (ʨʘʜʠʦʘʢʪʠʚʪʽʣʽʛʽ 169ï485 ʛ) שʦʩʳʣʫʳ ʪʝʭʥʝʮʠʡ-99m ʠʟʦʪʦʧʳʥʳץ

ʪᴇʤʝʥʜʝʪʫʜʝ ץʘʥʰʘʣʳץʪʳ ʨᴇʣ ʘʪץʘʨʘʪʳʥʳʥ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ʆʩʳ ʤʘץʩʘʪʪʘ ʞʘʥʫʘʨʣʘʨ 

ʘʣʜʳʥ ʘʣʘ ʝʢʽ ʪʦʧץʘ (ᴅʨ ʪʦʧʪʘ 8 ʝʛʝʫײץʡʨʳץʪʘʥ) ʙᴇʣʽʥʜʽ. ɹʘʨʣʳץ ʝʛʝʫײץʡʨʳץʪʘʨ OHAUS 

ʤʘʨʢʘʣʳ ʟʝʨʪʭʘʥʘʣʳץ ʪʘʨʘʟʳʜʘ ʞʝʢʝ ᴇʣʰʝʥʜʽ. 

 

 
ʉʫʨʝʪ 1 ï Wistar ʝʛʝʫײץʡʨʳץʪʘʨʳ 

 

ʕʢʩʧʝʨʠʤʝʥʪʪʝ ʝʢʽ ʪʦʧ ʝʛʝʫײץʡʨʳץʪʘʨ ץʦʣʜʘʥʳʣʜʳ: ʙʽʨʽʥʰʽʩʽ ð ʩʦʨʙʝʥʪ ץʘʙʳʣʜʘʤʘסʘʥ 

ʙʘץʳʣʘʫ ʪʦʙʳ, ʘʣ ʝʢʽʥʰʽʩʽ ð ʩʦʨʙʝʥʪʧʝʥ ᴇשʜʝʣʛʝʥ ʪʦʧ. ʉʦʨʙʝʥʪ ʨʝʪʽʥʜʝ ʰʫʥʛʠʪʧʝʥ (2:1 

 ʳ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʦʣ 1 ʢʛ ʞʝʤʛʝ 6 ʛ ʤᴇʣʰʝʨʜʝסʥʪʘײ ʘʥ ʙʝʥʪʦʥʠʪסʘʪʳʥʘʩʳʥʜʘ) ʙʘʡʳʪʳʣץ

 ʳʤʝʥ, ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥסʘʪ ʘʨʘʣʳסʣ ʞʝʤʜʽ ʪᴅʫʣʽʛʽʥʝ ʝʢʽ ʨʝʪ, 8ï12 ʩʘײʦʩʳʣʜʳ. ɾʘʥʫʘʨʣʘʨ ʙץ

ʣʘʩʪʘʥʫ ץʘʫʧʽ ʪʫʳʥʜʘסʘʥʜʘ, ʤʳʥʘʜʘʡ ʤʘʩʩʘʣʳץ/ʧʘʡʳʟʜʳץ ץʘʪʳʥʘʩʪʘסʳ ײץʨʘʤʤʝʥ ץʘʙʳʣʜʘʜʳ: 

ʰʫʥʛʠʪ ð 59%, ʢʨʘʭʤʘʣ ð 10%, ʙʝʥʪʦʥʠʪ ð 30%, ʪʘʟʘʨʪʳʣסʘʥ ʩʫ ð 1%. 

ɿʝʨʪʪʝʫʜʽש ʙʘʩʪʳ ʤʘץʩʘʪʳ ð ᴅʨʪװʨʣʽ ʩʦʨʙʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʨʘʜʠʦʠʟʦʪʦʧʪʳש 

ʘסʟʘʜʘʥ ʰʳסʘʨʳʣʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ ʙʦʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʫʘץʳʪ ʙʦʡʳʥʰʘ (5, 15, 30 ʞᴅʥʝ  

60 ʤʠʥʫʪʪʘʥ ʢʝʡʽʥ) ʨʘʜʠʦʠʟʦʪʦʧʪʳש ʘʩץʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳ (ɸɯɾ) ʞᴅʥʝ ʞʘʣʧʳ ʘסʟʘ ʙʦʡʳʤʝʥ 

ʪʘʨʘʣʫ ʜʠʥʘʤʠʢʘʩʳ ʤʝʥ ʰʳסʘʨʳʣʫʳʥ ʟʝʨʪʪʝʫ ʢᴇʟʜʝʣʜʽ. 

ʈʘʜʠʦʥʫʢʣʠʜʪʝʨʤʝʥ ʟʘץʳʤʜʘʥʫʜʳש ʘʣʜʳʥ ʘʣʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ 

ʰʘʨʘʣʘʨʜʳ ʢʝשʝʡʪʫ ʞᴅʥʝ ʪʝʭʥʝʮʠʡ ʠʟʦʪʦʧʳʥʳש ʞʦסʘʨʳ ʜʦʟʘʣʘʨʳ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ 

ʧʘʪʦʣʦʛʠʷʣʳץ ᴅʩʝʨʣʝʨʜʽ ʘʟʘʡʪʫ ʤʘץʩʘʪʳʥʜʘ, ʟʝʨʪʪʝʣʛʝʥ ʧʨʝʧʘʨʘʪ ʞʦסʘʨʳ ʭʠʤʠʷʣʳץ ʪײʨʘץʪʳʣʳץ 

ʩʠʧʘʪʪʘʤʘʩʳʥʘ ʠʝ ʙʦʣʜʳ. ɽʛʝʫײץʡʨʳץʪʘʨ ʘʨʥʘʡʳ ʘסʘʰ ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʞײʤʩʘץ ʙʝʢʽʪʢʽʰʪʝʨʤʝʥ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. 

ʈʘʜʠʦʥʫʢʣʠʜ ʨʝʪʽʥʜʝ ʤʦʣʠʙʜʝʥ-99 (99Mo) ʠʟʦʪʦʧʳʥʳש ʙʝʪʘ-ʳʜʳʨʘʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʪװʟʽʣʝʪʽʥ ʪʝʭʥʝʮʠʡ-99m (99mTc) ץʦʣʜʘʥʳʣʜʳ. ɹײʣ ʨʘʜʠʦʥʫʢʣʠʜ ʤʝʜʠʮʠʥʘʣʳץ ʟʝʨʪʭʘʥʘʣʘʨʜʘ 
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ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ 99Mo/99mTc ʛʝʣʴ-ʛʝʥʝʨʘʪʦʨʣʘʨʳ ʘʨץʳʣʳ ʘʣʳʥʘʜʳ. ɻʝʥʝʨʘʪʦʨ 

çʗʜʨʦʣʳץ ʬʠʟʠʢʘè ʠʥʩʪʠʪʫʪʳʥʳש (ɸʣʤʘʪʳ) ץʳʩʳʤʜʳ ʩʫ ʨʝʘʢʪʦʨʳʥʜʘ (PWR) ʤʦʣʠʙʜʝʥ-98 

(98Mo) ʠʟʦʪʦʧʳʥ ʥʝʡʪʨʦʥʤʝʥ ʩᴅʫʣʝʣʝʫ ʘʨץʳʣʳ ʜʘʡʳʥʜʘʣסʘʥ ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽ 99Mo 

ʠʟʦʪʦʧʳʤʝʥ çʟʘʨʷʜʪʘʣʘʜʳè.  

99mTc ʠʟʦʪʦʧʳ ʥʘʪʨʠʡ ʭʣʦʨʠʜʽʥʽש (NaCl) 0,9% ʝʨʽʪʽʥʜʽʩʽ ʘʨץʳʣʳ ʵʣʶʮʠʷ ʞװʨʛʽʟʫ ʘʨץʳʣʳ 

çפʘʟנױɿʀè ɸפ-ʜʘ ʘʣʳʥסʘʥ. ɹײʣ ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʳש ʞʘʨʪʳʣʘʡ ʳʜʳʨʘʫ ʢʝʟʝשʽ 

6,04 ʩʘסʘʪʪʳ ײץʨʘʡʜʳ, ʘʣ ʳʜʳʨʘʫ ʢʝʟʽʥʜʝ ʰʘʤʘʤʝʥ 90% ʰʳסʳʤʤʝʥ 140 ʢʵɺ ʵʥʝʨʛʠʷʣʳ ʛʘʤʤʘ-

ʩᴅʫʣʝʣʝʨ ʰʳסʘʨʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝʥʛʽʟʽʣʛʝʥ ʜʦʟʘʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʞʘʥʫʘʨʜʳש ʜʝʥʝ 

ʩʘʣʤʘסʳʥʘ ץʘʨʘʡ ʝʩʝʧʪʝʣʽʧ, ʘʜʘʤסʘ ʘʨʥʘʣסʘʥ ʙʘʣʘʤʘʣʳ ʤᴇʣʰʝʨʤʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʜʽ. 

ʈʘʜʠʦʥʫʢʣʠʜʪʽש ʙʝʣʩʝʥʜʽʣʽʛʽ Capintec CRC-15R ʠʦʥʜʘʫʰʳ ʢʘʤʝʨʘʩʳ ʘʨץʳʣʳ ᴇʣʰʝʥʜʽ. 

 

 
ʉʫʨʝʪ 2 ï ɿʝʨʪʪʝʣʝʪʽʥ ʞʘʥʫʘʨʜʳש ʩʫʨʝʪʪʝʨʽ 

 

ɿʝʨʪʪʝʣʝʪʽʥʜʝʨʜʽש ʜʝʥʝʣʝʨʽʥʜʝʛʽ 99  mTc ʞʠʥʘץʪʘʣʫʳ Philips Forte ʙʽʨʬʦʪʦʥʜʳ 

ʵʤʠʩʩʠʷʣʳץ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʦʤʦʛʨʘʬʠʷ ʩʢʘʥʝʨʽ (SPECT) ʘʨץʳʣʳ LEGP ʢʦʣʣʠʤʘʪʦʨʳ ʘʨץʳʣʳ 

ʞʘʟʳץ ʨʝʞʠʤʜʝ ʢᴇʨʩʝʪʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ. ᴄʨʙʽʨ ʞʘʥʫʘʨʜʳש ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞʝʢʝ ʪʽʨʢʝʫ ʢʘʨʪʦʯʢʘʣʘʨʳʥʜʘ 

ʢᴇʨʩʝʪʽʣʜʽ. ʉʮʠʥʪʠʛʨʘʬʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ 99mTc ʠʟʦʪʦʧʳʥʳש 

ʫʘץʳʪ ʙʦʡʳʥʰʘ ʞʠʥʘץʪʘʣʫ ʜʝשʛʝʡʽ ʞʘʥʫʘʨʣʘʨʜʳש ʙװʢʽʣ ʘסʟʘʩʳʥʜʘ ʞᴅʥʝ ʘʩץʘʟʘʥ-ʽʰʝʢ 

ʞʦʣʜʘʨʳʥʜʘ (ɸɯɾ) ʞʝʢʝ-ʞʝʢʝ ʝʩʝʧʪʝʣʽʧ, ʧʘʡʳʟʜʳץ ʢᴇʨʩʝʪʢʽʰ ʪװʨʽʥʜʝ ʙʝʨʽʣʜʽ(1,2-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 2 - ʈʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʳש (ʈʌʇ) ʫʘץʳʪ ʙʦʡʳʥʰʘ ʞʠʥʘץʪʘʣʫʳ (1-ʪʦʧ)  

ʈʌʇ 

ʞʠʥʘץʪʘʣʫ

ʳʥʳש 

ʧʘʡʳʟʜʳץ 

ʢᴇʨʩʝʪʢʽʰʽ 

(%) 

ɿʝʨʪʪʝʣʫʰʽ ʥᴇʤʽʨʽ 

1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 

1 2 3 4 5 6 7 8 9 

5 ʤʠʥ  

(5 ʤʠʥ) 

ɼʝʥʝʜʝ 

85Ñ0.1 69Ñ0.2 
78.3Ñ 

0.3 

60.1Ñ 

0.2 

79.4Ñ 

0.1 

84.4Ñ 

0.2 
87.8Ñ0.4 71.7Ñ0.1 

5 ʤʠʥ  

(5 ʤʠʥ) 

ɸɯɾ 

 

16.1Ñ 

0.1 

7.2Ñ0.2 
18.4Ñ 

0.3 
9.3Ñ0.2 6.9Ñ0.4 

21.9Ñ 

0.1 
16.9Ñ0.2 9.6Ñ0.1 

15 ʤʠʥ  

(20 ʤʠʥ) 

ɼʝʥʝʜʝ 

82.1Ñ 

0.2 

72.2Ñ 

0.3 

74.1Ñ 

0.1 

85.1Ñ 

0.2 

 

82.3Ñ 

0.4 

88.8Ñ 

0.2 
84.8Ñ0.1 71.6Ñ0.5 

15 ʤʠʥ 

 (20 ʤʠʥ) 

ɸɯɾ 

22.3Ñ 

0.2 

 

13.9Ñ 

0.1 

16.8Ñ 

0.2 

12.6Ñ 

0.4 

11.8Ñ 

0.1 

31.4Ñ 

0.3 

 

20.6Ñ0.5 
12.9Ñ0.2 
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1 2 3 4 5 6 7 8 9 

30 ʤʠʥ  

(50 ʤʠʥ) 

ɼʝʥʝʜʝ 

82.1Ñ 

0.2 

 

79.8Ñ 

0.3 

 

78Ñ0.4 

73.4Ñ 

0.2 

 

80.5Ñ 

0.5 

 

86.4Ñ 

0.1 

 

81.2Ñ0.2 

 
69.3Ñ0.5 

30 ʤʠʥ  

(50 ʤʠʥ) 

ɸɯɾ 

24Ñ0.3 

 

15.3Ñ 

0.2 

 

27Ñ0.5 

11.9Ñ 

0.1 

 

18.6Ñ 

0.2 

 

40.3Ñ 

0.3 

 

24.9Ñ0.4 

 
17.6Ñ0.2 

60 ʤʠʥ 

(110 ʤʠʥ) 

ɼʝʥʝʜʝ 

77.2Ñ 

0.1 

 

78.8Ñ 

0.3 

 

78.3Ñ 

0.2 

74.5Ñ 

0.1 

 

75.8Ñ 

0.2 

 

87.2Ñ 

0.4 

 

71.5Ñ0.2 

 

71.9Ñ0.1 

 

60 ʤʠʥ 

(110 ʤʠʥ) 

ɸɯɾ 

29.5Ñ 

0.4 

 

15.6Ñ 

0.5 

 

38.4Ñ 

0.4 

19.1Ñ 

0.3 

 

18.4Ñ 

0.1 

 

44.3Ñ 

0.2 

 

24.7Ñ0.4 

 
21.5Ñ0.2 

 

ʂʝʩʪʝ 2 - ʈʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʳש (ʈʌʇ) ʫʘץʳʪ ʙʦʡʳʥʰʘ ʞʠʥʘץʪʘʣʫʳ (2-ʪʦʧ) 

ʈʌʇ 

ʞʠʥʘץʪʘʣʫ

ʳʥʳש 

ʧʘʡʳʟʜʳץ 

ʢᴇʨʩʝʪʢʽʰʽ 

(%) 

ɿʝʨʪʪʝʣʫʰʽ ʥᴇʤʽʨʽ 

1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 

5 ʤʠʥ  

(5 ʤʠʥ) 

ɼʝʥʝʜʝ 

78.7Ñ 

0.3 

88.6Ñ 

0.1 

87.2Ñ 

0.2 

74.3Ñ 

0.4 

76.7Ñ 

0.3 

51.1Ñ 

0.2 
24.6Ñ0.1 89.5Ñ0.4 

5 ʤʠʥ  

(5 ʤʠʥ) 

ɸɯɾ 

2.1Ñ0.1 
17.2Ñ 

0.5 

8.4Ñ 

0.4 
9.3Ñ0.3 7.6Ñ0.2 1.5Ñ0.1 2.3Ñ0.2 22.1Ñ0.3 

15 ʤʠʥ  

(20 ʤʠʥ) 

ɼʝʥʝʜʝ 

83.5Ñ 

0.2 

83.8Ñ 

0.4 

86.9Ñ 

0.2 

75.6Ñ 

0.3 

65.5Ñ 

0.2 

68.2Ñ 

0.5 
58.6Ñ0.4 87.2Ñ0.2 

15 ʤʠʥ  

(20 ʤʠʥ) 

ɸɯɾ 

9.3Ñ0.2 
22.4Ñ 

0.1 

15.3Ñ 

0.4 

13.9Ñ 

0.3 

19.4Ñ 

0.1 

10.6Ñ 

0.2 
15.4Ñ0.2 24.6Ñ0.5 

30 ʤʠʥ  

(50 ʤʠʥ) 

ɼʝʥʝʜʝ 

83.3Ñ 

0.3 

88.5Ñ 

0.2 

89.3Ñ 

0.5 

77.1Ñ 

0.2 

72.4Ñ 

0.1 

70.6Ñ 

0.2 
76Ñ0.3 85.5Ñ0.4 

30 ʤʠʥ  

(50 ʤʠʥ) 

ɸɯɾ 

19Ñ0.2 23Ñ0.5 
24.2Ñ 

0.1 

20.2Ñ 

0.5 

18.3Ñ 

0.5 

12.5Ñ 

0.3 
25.5Ñ0.2 26.3Ñ0.4 

60 ʤʠʥ 

(110 ʤʠʥ) 

ɼʝʥʝʜʝ 

84.1Ñ 

0.3 

86.6Ñ 

0.1 

88.9Ñ 

0.2 

78.4Ñ 

0.5 
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ʕʢʩʧʝʨʠʤʝʥʪʪʽש ʝʢʽʥʰʽ ʢʝʟʝשʽ ʝʛʝʫײץʡʨʳץʪʘʨʜʘ ץʦʣʜʘʥʳʣסʘʥ ʩʦʨʙʝʥʪʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʙʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ JETStream Workspace 3.0 ʙʘסʜʘʨʣʘʤʘʩʳ ʞᴅʥʝ 

 .ʨʘʣʳ ʢᴇʤʝʛʽʤʝʥ ʩʘʨʘʧʪʘʣʜʳײץ ʜʝʫשᴇ ץʘʥ ʘʥʘʣʠʪʠʢʘʣʳסʘʥʰʘ ʙʝʟʽʥʝ ʘʨʥʘʣץʘʣפ

ʈʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʳש (ʈʌʇ) ʞʠʥʘץʪʘʣʫʳʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ᴅʨʙʽʨ 

ʟʝʨʪʪʝʣʫʰʽ ʞʘʥʫʘʨסʘ ʞʘʟʳץ ʩʮʠʥʪʠʛʨʘʬʠʷʣʳץ ʟʝʨʪʪʝʫ ʪᴇʨʪ ʨʝʪ ʞװʨʛʽʟʽʣʜʽ: ʈʇʇ ʝʥʛʽʟʽʣʛʝʥʥʝʥ 

ʢʝʡʽʥ 5, 20, 50 ʞᴅʥʝ 110 ʤʠʥʫʪ ᴇʪʢʝʥ ʩʦש. 
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ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʈʌʇ ʞʠʥʘץʪʘʣʫʳ ʙʦʡʳʥʰʘ ʝʢʽ ʩʳʥʘץ ʪʦʙʳ ʘʨʘʩʳʥʜʘ ʝʣʝʫʣʽ 

ʘʡʳʨʤʘʰʳʣʳץ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹʽʨʽʥʰʽ ʪʦʧʪʘ ʈʌʇ ʙװʢʽʣ ʜʝʥʝʜʝ ʞᴅʥʝ ʘʩץʘʟʘʥ-ʽʰʝʢ 

ʞʦʣʜʘʨʳʥʜʘ ʫʘץʳʪ ᴇʪʝ ʞʠʥʘץʪʘʣʳʧ, ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ 30ï60 ʤʠʥʫʪ ʘʨʘʣʳסʳʥʜʘ ʞʝʪʪʽ. 

ɽʢʽʥʰʽ ʪʦʧʪʘ ʜʘ ץײʩʘʩ ʜʠʥʘʤʠʢʘ ʙʘʡץʘʣסʘʥʳʤʝʥ, ʞʠʥʘץʪʘʣʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʽʨʽʥʰʽ ʪʦʧʧʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʘʨʣʳץ ʫʘץʳʪ ʥװʢʪʝʣʝʨʽʥʜʝ ʙʽʨʰʘʤʘ ʪᴇʤʝʥ ʙʦʣʜʳ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʝʢʽ ʪʦʧ ʘʨʘʩʳʥʜʘסʳ ɸɯɾ-ʜʝ ʈʌʇ ʞʠʥʘץʪʘʣʫʳʥʳש ʘʡʳʨʤʘʰʳʣʳסʳ  

5 ʤʠʥʫʪʪʘ ï 4,48%, 20 ʤʠʥʫʪʪʘ ï 1,39%, 50 ʤʠʥʫʪʪʘ ï 1,35%, ʞᴅʥʝ 110 ʤʠʥʫʪʪʘ ï 1,04% ײץʨʘʜʳ. 

ɹײʣ ʜʝʨʝʢʪʝʨ ʙʽʨʽʥʰʽ ʪʦʧʪʘ ʈʌʇ ʝʥʛʽʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʙʽʨʜʝʥ ʞʦסʘʨʳ ʞʠʥʘץʪʘʣʫ ʜʝשʛʝʡʽ 

ʙʘʡץʘʣסʘʥʳʥ ʞᴅʥʝ ɸɯɾ-ʜʝ ʈʌʇ ץʘʡʪʘ ʙᴇʣʽʥʫʽʥʽש (ʞʠʥʘץʪʘʣʫʳʥʳש) ץʘʨץʳʥʜʳ ʞװʨʛʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. 

ɸʪʘʣסʘʥ ʥᴅʪʠʞʝʣʝʨ ʩʦʨʙʝʥʪʪʝʨʜʽש ʘסʟʘʜʘ ʩʽשʫʽ ʤʝʥ ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘ 

ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʨʙʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʫסʘ ץʘʪʳʩʪʳ 

ʘʡʪץʘʥʜʘ, ʝʢʽ ʢʦʤʧʦʥʝʥʪʪʽװ שʡʣʝʩʽʤʽ ʞʝʢʝ ץʦʣʜʘʥʫסʘ ץʘʨʘסʘʥʜʘ ʘʥʘײסʨʣʳʤ ʪʠʽʤʜʽ ʥᴅʪʠʞʝ ʙʝʨʜʽ. 

ɹײʣ ʘʡʳʨʤʘʰʳʣʳץ ʦʣʘʨʜʳש ʤʝʪʘʙʦʣʠʟʤ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ ʞᴅʥʝ 

ʨʘʜʠʘʮʠʷʣʳץ ᴅʩʝʨʜʝʥ ʢʝʡʽʥ ʘסʟʘʥʳץ שʘʣʧʳʥʘ ʢʝʣʫʽʥʝ ʦש ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʙʘʡץʘʪʘʜʳ. ʉʦʥʳʤʝʥ 

 ʘʨʳ ʩʦʨʙʝʥʪ ʨʝʪʽʥʜʝסʘʙʽʣʝʪʽ ʞʦץ ʘʨʫסʽʨʽʧ, ʰʳשʣ ʢʦʤʙʠʥʘʮʠʷ ʠʟʦʪʦʧʪʘʨʜʳ ʪʠʽʤʜʽ ʩʽײʘʪʘʨ, ʙץ

ʝʨʝʢʰʝʣʝʥʝʜʽ. 

 ʘʟʘʥ-ʽʰʝʢ ʞʦʣʜʘʨʳʥʜʘץʳ ï ʘʩסʘʡʤʘ ץʫʰʳʣʳסʳʟʳץ ʳסʦʨʳʪʳʥʜʳ. ɽʢʽ ʪʦʧ ʘʨʘʩʳʥʜʘפ

(ɸɯɾ) ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ʧʨʝʧʘʨʘʪʪʳש (ʈʌʇ) ʞʠʥʘץʪʘʣʫ ʘʡʳʨʤʘʰʳʣʳסʳ ʢʝʣʝʩʽ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ײץʨʘʜʳ: ʝʥʛʽʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥ 5 ʤʠʥʫʪʪʘ ï 4,48%, 20 ʤʠʥʫʪʪʘ ï 1,39%, 50 ʤʠʥʫʪʪʘ 

ï 1,35%, ʞᴅʥʝ 110 ʤʠʥʫʪʪʘ ï 1,04%. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʙʽʨʽʥʰʽ ʪʦʧʪʘ ʈʌʇ ʝʥʛʽʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥʛʽ 

ʩᴅʪʪʝʥ ʙʘʩʪʘʧ ʞʘʣʧʳ ʞʠʥʘץʪʘʣʫ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʞᴅʥʝ ʙװʢʽʣ ʙʘץʳʣʘʫ ʢʝʟʝשʽʥʜʝ ɸɯɾ 

ʘʡʤʘסʳʥʜʘ ʈʌʇ ʞʳʣʜʘʤ ᴅʨʽ ʙʝʣʩʝʥʜʽ ץʘʡʪʘ ʙᴇʣʽʥʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʄײʥʜʘʡ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʝʢʽ 

ʪʦʧʪʘסʳ ʧʨʝʧʘʨʘʪʪʳש ʩʽשʫ ʥʝʤʝʩʝ ʤʝʪʘʙʦʣʠʟʤ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʐʫʥʛʠʪʧʝʥ ʙʘʡʳʪʳʣסʘʥ ʙʝʥʪʦʥʠʪʪʽ ʨʘʜʠʦʥʫʢʣʠʜʪʽʢ ʟʘץʳʤʜʘʥʫ ץʘʫʧʽ ʪʫʳʥʜʘסʘʥ ʞʘסʜʘʡʜʘ 

ʘʟʳץץʘ ץʦʩʳʧ, 8ï12 ʩʘסʘʪ ʠʥʪʝʨʚʘʣʤʝʥ ʝʢʽ ʨʝʪ ʙʝʨʫ ʧʨʝʧʘʨʘʪʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ɹײʣ ʪᴅʩʽʣ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש 

ʘʷʩʳʥ ʢʝשʝʡʪʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʭʥʝʮʠʡʜʽש ʞʦסʘʨʳ ʜʦʟʘʣʘʨʳʥʘʥ ʪʫʳʥʜʘʡʪʳʥ ʧʘʪʦʣʦʛʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʜʽש ʘʣʜʳʥ ʘʣʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ʇʨʝʧʘʨʘʪ ʞʦסʘʨʳ ʭʠʤʠʷʣʳץ ʪײʨʘץʪʳʣʳסʳʤʝʥ 

ʝʨʝʢʰʝʣʝʥʽʧ, ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʨʘʜʠʦʥʫʢʣʠʜʪʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. 

ɹʝʥʪʦʥʠʪ ʧʝʥ ʰʫʥʛʠʪ ʥʝʛʽʟʽʥʜʝʛʽ ʙײʣ ʢʝʰʝʥʜʽ ʩʦʨʙʝʥʪʪʽ ץʦʣʜʘʥʫ ʢʝʣʝʩʽ ץʦʨʳʪʳʥʜʳʣʘʨʜʳ 

ʙʝʨʜʽ: 

- ʞʘʥʫʘʨʣʘʨ ʘסʟʘʩʳ ʵʢʟʦʛʝʥʜʽʢ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ʤʝʪʘʙʦʣʠʟʜʝʫʛʝ ʛʝʥʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʙʠʦʭʠʤʠʷʣʳץ ʙʝʡʽʤʜʽʣʽʢʢʝ ʠʝ; 

- ʙʝʥʪʦʥʠʪ ʧʝʥ ʰʫʥʛʠʪʪʽש ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʪװʨʽ ʨʘʜʠʦʵʢʩʢʨʝʪʦʨʣʳ ʩʦʨʙʝʥʪ ʨʝʪʽʥʜʝ ʞʦסʘʨʳ 

ʪʠʽʤʜʽʣʽʢ ʪʘʥʳʪʘʜʳ; 

- ʙײʣ ʧʨʝʧʘʨʘʪ ʨʘʜʠʦʥʫʢʣʠʜʪʝʨʜʽ ʘסʟʘʜʘʥ ʞʝʜʝʣ ʰʳסʘʨʫ װʰʽʥ ʙʝʡʽʤʜʝʣʛʝʥ ʨʝʪʪʝʫʰʽ 

ʤʝʭʘʥʠʟʤʜʝʨʜʽ ʙʝʣʩʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʦʥʳ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫ װʰʽʥ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʝʪʝʜʽ. 

 ץʛʨʘʥʪʪʳ שʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽס ʳ ʙʽʣʽʤ ʞᴅʥʝסʘʨסʈ ɾʦפ ʤʳʩײʘʨʞʳʣʘʥʜʳʨʫ. ɾפ
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ʈɽɿʖʄɽ  

ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʚʝʪʝʨʠʥʘʨʠʠ 

ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʦʪ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʥʦʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʚʦʜʠʤʳʭ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʪ 

ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 

ʫʯʘʩʪʠʝʤ 30 ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʧʳʪʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣʘ ʦʮʝʥʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʚʝʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʢʨʳʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʰʫʥʛʠʪʘ ʠ ʙʝʥʪʦʥʠʪʘ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʜʝʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ ʫʨʦʚʝʥʴ ʚʳʚʝʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʜʦʟʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʦʨʛʘʥʘʭ ʯʝʨʝʟ 5, 15, 30 ʠ 60 ʤʠʥʫʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ ʩʦʨʙʝʥʪʳ, ʥʘʢʦʧʣʝʥʠʝ 

ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ: ʯʝʨʝʟ 5 ʤʠʥʫʪ ï 4,48%, ʯʝʨʝʟ  

15 ʤʠʥʫʪ ï 2,0%, ʯʝʨʝʟ 30 ʤʠʥʫʪ ï 1,35%, ʠ ʯʝʨʝʟ 60 ʤʠʥʫʪ ï 1,04%. 
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ʆʇʈɽɼɽʃɽʅʀɽ ʉʇɽʎʀʌʀʏʅʆʉʊʀ ʀ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʀ ʆʊ-ʇʎʈ ʈɺ ʊɽʉʊ 

ʉʀʉʊɽʄʓ ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ɹɽʐɽʅʉʊɺɸ 

DETERMINATION OF SPECIFICITY AND SENSITIVITY OF RT PCR TEST SYSTEM 

FOR DIAGNOSTICS OF RABIES VIRUS 

 

ɸʅʅʆʊɸʎʀʗ 

ɹʝʰʝʥʩʪʚʦ - ʚʘʞʥʝʡʰʘʷ ʧʨʦʙʣʝʤʘ ʢʘʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʠ ʚʝʪʝʨʠʥʘʨʠʠ. ʇʦ ʦʮʝʥʢʝ 

ɺʆɿ ʙʝʰʝʥʩʪʚʦ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʩʨʝʜʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʦʙʱʠʭ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʥʘʥʦʩʷʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. 

ʈʘʟʨʘʙʦʪʢʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʫʶ ʟʘʜʘʯʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʨʘʥʥʝʤ ʚʳʷʚʣʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʆʊ ʇʎʈ ʈɺ ʪʝʩʪ-ʩʠʩʪʝʤʳ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʦʪʞʠʛʘ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ N-RabF ʠ N-RabR ʩʦʩʪʘʚʠʣʘ 

55Áʉ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʤʘʛʥʠʷ MgCl2 2,5 ʤʄ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʥʜʘ 150-250 ʥʄ, ʦʧʪʠʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʝʨʤʝʥʪʘ Enzyme mix ʥʘʨʘʙʘʪʳʚʘʝʪʩʷ ʦʪ 0,25 ʝʜ. ʠ ʚʳʰʝ, ʨʘʙʦʯʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʦʣʠʛʦʥʫʢʣeʦʪʠʜʥʳʭ ʧʨaʡʤeʨʦʚ N-Rab F ʠ N-Rab R ʩʦʩʪʘʚʣʷʝʪ 20 ʧʤʦʣʴ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʙʝʰʝʥʩʪʚʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʈʅʂ ʚʠʨʫʩʘ 

ʙʝʰʝʥʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɹʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʢʘʢ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʘʡʤʝʨʦʚ, ʠʦʥʦʚ Mg2+, Enzyme mix ʠ ʟʦʥʜʘ. 

 

ANNOTATION  

Rabies remains an important 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 reaction mixture is an important parameter in the 

development of the RT PCR real time test system. Optimization of the melting annealing temperature 

of the N-RabF and N-RabR primer pair was 55 Á C, the concentration of magnesium ions MgCl2  

2.5 mM, the probe concentration 150-250 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 primers N-Rab F 

and N-Rab R is 20 pmol.  

The aim of the study is to improve the efficiency of rabies laboratory 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 ratio of primers, Mg2+ ions, Enzyme mix and probe were optimized 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʫʩ ʙʝʰʝʥʩʪʚʘ, ʇʎʈ Real Time, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. 

Key words: rabies virus, Real Time PCR, sensitivity and specificity 

 

ɺʚʝʜʝʥʠʝ. ɹʝʰʝʥʩʪʚʦ ï ʵʪʦ ʬʝʪʘʣʴʥʳʡ ʚʠʨʫʩʥʳʡ ʵʥʮʝʬʘʣʠʪ, ʚʳʟʳʚʘʝʤʳʡ ʚʠʨʫʩʦʤ 

ʙʝʰʝʥʩʪʚʘ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʩʣʶʥʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʜʦʤʘʰʥʠʭ ʠʣʠ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ. ɹʝʰʝʥʩʪʚʦ ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʠʟ-ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʵʥʜʝʤʠʯʝʩʢʦʛʦ ʙʝʰʝʥʩʪʚʘ ʩʦʙʘʢ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ [1]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʦ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ ʠ 

ɸʬʨʠʢʠ. ʅʘʧʨʦʪʠʚ, ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ʗʧʦʥʠʶ, ʙʝʰʝʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʦʚʪʦʨʥʦ 

ʚʦʟʥʠʢʘʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʃʠʩʩʘʚʠʨʫʩʳ (ʪʠʧʳ EBLV ʠ ABL) ʠ ʠʥʬʝʢʮʠʠ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ 

ʯʝʨʝʟ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʥʝʜʘʚʥʦ ʧʦʷʚʠʣʠʩʴ ʚ ɽʚʨʦʧʝ ʠ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ. ʍʦʪʷ 

ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1-3 ʤʝʩʷʮʘ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʟʚʝʩʪʥʦʛʦ ʣʝʯʝʥʠʷ 

ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʙʝʰʝʥʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʚʩʝʛʜʘ ʧʦʤʥʠʪʴ, ʯʪʦ ʙʝʰʝʥʩʪʚʦ ʧʦ-

ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʳʤ ʙʨʝʤʝʥʝʤ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʚʥʦʚʴ ʚʦʟʥʠʢʘʶʱʝʡ ʙʦʣʝʟʥʠ [2,3]. 

ʕʧʠʜʝʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʙʝʰʝʥʩʪʚʫ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʦʩʪʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʡ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʥʦ ʠ ʜʣʷ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ. [4]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʣʫʯʰʝʥʠʝ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʛʝʥʝʟʘ ʙʝʰʝʥʩʪʚʘ, ʦʥʦ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʙʝʞʥʦ ʩʤʝʨʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢʦʥʪʨʦʣʶ ʙʝʰʝʥʩʪʚʘ ʠ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʪʴ ʠ ʩʦʧʦʩʪʘʚʠʪʴ 

ʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʩʤʝʨʪʷʤ. ʂʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ, ʢʦʪʦʨʘʷ ʢʦʛʜʘ-ʪʦ ʩʯʠʪʘʣʘʩʴ 

ʫʥʠʢʘʣʴʥʦʡ, ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʯʠʚʦʡ ʜʘʞʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʠʩʩʘʚʠʨʫʩʘʤʠ ʦʜʥʦʛʦ 

ʛʝʥʦʪʠʧʘ [5,6]. 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʘʥʘʣʠʟʳ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʳʤʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʥʳʤʠ ʠ ʩʪʘʣʠ 

ʮʝʥʪʨʘʣʴʥʳʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ. ɸʥʘʣʠʟʳ ʥʘ ʦʩʥʦʚʝ ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʙʝʰʝʥʩʪʚʘ, ʥʦ ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ ʙʳʣʠ ʧʨʠʥʷʪʳ ʄʕɹ 

(ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʞʠʚʦʪʥʳʭ) ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʨʘʞʝʥʠʷ ʙʝʰʝʥʩʪʚʦʤ [7,8]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʙʝʰʝʥʩʪʚʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʈʅʂ ʚʠʨʫʩʘ 

ʙʝʰʝʥʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɹʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʢʘʢ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʘʡʤʝʨʦʚ, ʠʦʥʦʚ Mg2+, Enzyme mix ʠ ʟʦʥʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʈʅʂ ʠʟʦʣʷʪʦʚ 

ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʙʨʘʟʮʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʦʩʪʘʚʣʝʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʙʝʰʝʥʩʪʚʦ ʞʠʚʦʪʥʳʭ. 

ʈʅʂ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ innuPREP Virus DNA/RNA 

Kit ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ 

ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Nano Drop 2000. 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ MEGA v.11, 

BLAST, Vector NTI (Invitrogen) ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ (https://blast.ncbi.nlm. nih.gov/ 

Blast.cgi) 

ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʤʝʥʪʘ Enzyme mix. ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʤʝʥʪʦʚ Enzyme mix ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʜʠʘʧʘʟʦʥ ʦʪ 0,25 ʜʦ 1,25 ʝʜ.  

ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ MgCl2 ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʀʦʥʳ Mg ʩʣʫʞʘʪ ʢʦʬʘʢʪʦʨʦʤ ʚ 

ʧʦʣʠʤʝʨʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʥʝʯʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

MgCl2 ʦʪ 0,25 ʜʦ 4 ʤʄ.  
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ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʥʜʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʇʨʠ ʧʦʜʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʟʦʥʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ï 50, 100, 150, 200 ʠ  

250 ʥʄ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʆʊ-ʇʎʈ ʈɺ ʪʝʩʪ-ʩʠʩʪʝʤʳ. ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʅʂ ʚʠʨʫʩʦʚ ʙʝʰʝʥʩʪʚʘ, ʯʫʤʳ ʤʝʣʢʠʭ 

ʞʚʘʯʥʳʭ, ʯʫʤʳ ʧʣʦʪʦʷʜʥʳʭ ʠ ɼʅʂ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʝʡ 

(ʇʂ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʘʟʤʠʜʳ ʩ ʬʨʘʛʤʝʥʪʘʤʠ N ʛʝʥʘ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʆʂ) ʧʨʠʤʝʥʷʣʘʩʴ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. ʇʨʦʛʨʘʤʤʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʇʎʈ ʈɺ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʎʈ ʈɺ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘʙʦʨʦʚ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʝʨʠʠ 

ʜʝʩʷʪʠʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʩ ʚʩʪʘʚʢʘʤʠ ʬʨʘʛʤʝʥʪʦʚ N ʛʝʥʘ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ, 

ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʦʪ 1 ʥʘʥʦʛʨʘʤʤʘ ʜʦ 1 ʘʪʪʦʛʨʘʤʤʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʈʘʟʤʝʨ ʧʣʘʟʤʠʜʳ 

pGEM-T Easy Vector ʩ ʚʩʪʘʚʢʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3200 ʧ.ʦ. ʇʨʠ ʨʘʩʯʝʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1 ʘʪʪʦʛʨʘʤʤ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʩʦ 

ʚʩʪʘʚʢʦʡ ʩʦʜʝʨʞʠʪ 6 ʢʦʧʠʡ ʤʦʣʝʢʫʣʳ ɼʅʂ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. ʇʎʈ ʈɺ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʦʪʞʠʛʘ 

ʧʦʜʦʙʨʘʥʥʳʭ ʧʨʘʡʤʝʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʜʠʝʥʪʥʦʡ ʆʊ-ʇʎʈ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʨʘ ʧʨʘʡʤʝʨʦʚ  

N-RabF ʠ N-RabR ʥʘʨʘʙʘʪʳʚʘʝʪ ʇʎʈ-ʧʨʦʜʫʢʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ 55Áʉ (ʈʠʩʫʥʦʢ 1). 

 

 
  ʈʠʩʫʥʦʢ 1 ï ʇʦʜʙʦʨ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ N-RabF ʠ N-RabR ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʨʘʜʠʝʥʪʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ 

 

ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʨʤʝʥʪʘ Enzyme mix, ʨʝʟʫʣʴʪʘʪʳ ʆʊ-ʇʎʈ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʡ ʧʨʦʜʫʢʪ ʵʬʬʝʢʪʠʚʥʦ ʥʘʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʬʝʨʤʝʥʪʦʚ ʦʪ 

0,25 ʝʜ. ʠ ʚʳʰʝ ʜʣʷ ʧʨʘʡʤʝʨʦʚ N-RabF ʠ N-RabR. (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ Enzyme mix ʬʝʨʤʝʥʪʦʚ 
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ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ MgCl2, ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʤʧʣʠʢʦʥʳ ʵʬʬʝʢʪʠʚʥʦ 

ʥʘʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠʦʥʦʚ ʤʘʛʥʠʷ 2,5 ʤʄ. (ʈʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ MgCl2 

 

ʈʝʟʫʣʴʪʘʪʳ ʆʊ-ʇʎʈ ʈɺ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʟʦʥʜʳ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ 150-250 ʥʄ. (ʈʠʩʫʥʦʢ 4).  

 

 
ʈʠʩʫʥʦʢ 4 ï ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʟʦʥʜʦʚ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʆʊ-ʇʎʈ ʈɺ ʪʝʩʪ-ʩʠʩʪʝʤʳ 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʆʊ-ʇʎʈ ʈɺ ʘʥʘʣʠʟʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʆʊ-ʇʎʈ ʈɺ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʣʠ (ʨʠʩʫʥʦʢ 5), ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʥʘʙʦʨʳ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜ ʨʘʙʦʪʘʶʪ ʩʧʝʮʠʬʠʯʥʦ c ʈʅʂ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. 

ʐʘʛ ʊʝʤʧʝʨʘʪʫʨʘ ɺʨʝʤʷ ɼʝʪʝʢʮʠʷ ʂʦʣ-ʚʦ ʮʠʢʣʦʚ 

1 500ʉ 30 ʤʠʥ 

 

1 

2 94 0ʉ 15 ʤʠʥ 1 

3 

94 0ʉ 15 ʩ 

40 
55 0ʉ 30 ʩ 

FAM (ʢʘʥʘʣ 

Green) 
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ʈʠʩʫʥʦʢ 5 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʇʎʈ ʈɺ 

ʥʘʙʦʨʘ 

 ̄ ʀʤ ̫ ʊʠʧ ʉʊ ʉʨʝʜ. Ct 

1 ʈʅʂ ʚʠʨʫʩʘ ʏʄɾɾ ʆʙʨʘʟʝʮ   

2 
ɼʅʂ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 

ɸʫʝʩʢʠ 
ʆʙʨʘʟʝʮ   

3 
ʈʅʂ ʚʠʨʫʩʘ ʯʫʤʳ 

ʧʣʦʪʦʷʜʥʳʭ 
ʆʙʨʘʟʝʮ   

4 ʈʅʂ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ ʆʙʨʘʟʝʮ 18,68 18,68 

5 ʇʂ 
ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 
17,56 17,56 

6 ʆʂ 
ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 
  

 

 
ʈʠʩʫʥʦʢ 6 ï ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ 
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ʊʘʙʣʠʮʘ 3 ï ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʎʈ 

ʈɺ ʥʘʙʦʨʘ 

 ̄ ʀʤ ̫ ʊʠʧ Ct 

1 1 ng ʆʙʨʘʟʝʮ 13,63 

2 100 pg ʆʙʨʘʟʝʮ 15,11 

3 10 pg ʆʙʨʘʟʝʮ 18,65 

4 1 pg ʆʙʨʘʟʝʮ 22,02 

5 100 fg ʆʙʨʘʟʝʮ 25,41 

6 10 fg ʆʙʨʘʟʝʮ 28,59 

7 1 fg ʆʙʨʘʟʝʮ 31,23 

8 100 ag ʆʙʨʘʟʝʮ 35,16 

9 10 ag ʆʙʨʘʟʝʮ 37,26 

10 1 ag ʆʙʨʘʟʝʮ 38,51 

11  ʆʙʨʘʟʝʮ  

12  
ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 
 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʘʙʦʨʦʚ ʧʨʘʡʤʝʨʦʚ N-RabF ʠ 

N-RabR ʠ ʟʦʥʜʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʣʘ 

ʧʦʨʷʜʢʘ 10 ʢʦʧʠʡ ʤʦʣʝʢʫʣʳ ʈʅʂ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ. 

ʆʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ 

ʘʥʪʠʪʝʣ (ʄʌɸ). ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ï 

ʟʘʚʠʩʠʤʦʩʪʴ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ, ʧʨʦʰʝʜʰʝʛʦ ʤʝʞʜʫ ʟʘʙʦʨʦʤ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʨʦʚʝʜʝʥʠʝʤ ʘʥʘʣʠʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʄʌɸ ʚʣʠʷʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʢʘʯʝʩʪʚʦ ʢʦʥʲʶʛʘʪʘ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ [9]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʂʘʟʘʭʩʪʘʥʘ ʦʪʩʫʪʩʪʚʫʶʪ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʩʧʝʮʠʬʠʯʥʳʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʪʝʩʪ-

ʩʠʩʪʝʤʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʆʊ-ʇʎʈ ʈɺ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ [10,11]. ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʇʎʈ ʩ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʡ ʠ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʠʨʫʩʫ ʙʝʰʝʥʩʪʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɹʝʰʝʥʩʪʚʦ ï ʵʪʦ ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʨʘʞʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ. ɺʠʨʫʩ ʙʝʰʝʥʩʪʚʘ 

ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʫʢʫʩʳ ʠʣʠ ʮʘʨʘʧʠʥʳ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʧʦʧʫʣʷʮʠʝʡ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʠʤʧʪʦʤʳ ʙʝʰʝʥʩʪʚʘ ʚʢʣʶʯʘʶʪ ʘʛʨʝʩʩʠʶ, ʧʘʨʘʣʠʯ ʠ ʚʦʜʦʙʦʷʟʥʴ, ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʨʪʠ ʧʘʮʠʝʥʪʘ, ʝʩʣʠ ʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʚʦʝʚʨʝʤʝʥʥʘʷ 

ʧʦʩʪʢʦʥʪʘʢʪʥʘʷ ʚʘʢʮʠʥʘʮʠʷ [12,13]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʰʝʥʩʪʚʦ ʠ ʜʨʫʛʠʝ ʣʠʩʩʘʚʠʨʫʩʥʳʝ 

ʠʥʬʝʢʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʩʝʩʚʝʪʥʦ. ʂ ʚʠʨʫʩʫ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʙʝʰʝʥʩʪʚʘ ʚʦʩʧʨʠʠʤʯʠʚʳ ʚʩʝ 

ʪʝʧʣʦʢʨʦʚʥʳʝ ʞʠʚʦʪʥʳʝ [14]. ʅʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʤʠʥʠʨʫʶʪ 

ʦʯʘʛʠ ʙʝʰʝʥʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʪʠʧʘ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʯʠʩʣʘ ʚ ʩʚʷʟʠ ʩ ʤʠʛʨʘʮʠʝʡ 

ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʵʧʠʟʦʦʪʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʙʘʨʩʫʢʦʚ, 

ʭʦʨʴʢʦʚ, ʨʳʩʝʡ, ʙʦʙʨʦʚ, ʤʝʜʚʝʜʝʡ, ʣʦʩʝʡ, ʥʫʪʨʠʡ [15]. ʇʨʠʨʦʜʥʳʝ ʵʧʠʟʦʦʪʠʠ ʙʝʰʝʥʩʪʚʘ 

ʧʨʦʪʝʢʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ɹʝʣʘʨʫʩʠ, ʄʦʣʜʦʚʳ, ʋʢʨʘʠʥʳ, ʂʘʟʘʭʩʪʘʥʘ, ʕʩʪʦʥʠʠ, 

ʃʠʪʚʳ, ʃʘʪʚʠʠ. ɼʣʷ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɿʘʢʘʚʢʘʟʴʷ, ʘ ʪʘʢʞʝ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʙʝʰʝʥʩʪʚʘ ʩʦʙʘʢ [16]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʙʝʰʝʥʩʪʚʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʫ, ʤʦʥʠʪʦʨʠʥʛ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ. ɹʝʰʝʥʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʛʣʦʙʘʣʴʥʳʤ ʚʳʟʦʚʦʤ ʢʘʢ ʥʝʠʟʣʝʯʠʤʘʷ ʙʦʣʝʟʥʴ 

ʩ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʧʘʪʦʛʝʥʝʟʘ, ʟʘʙʦʣʝʚʘʥʠʝ 
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ʦʩʪʘʸʪʩʷ ʬʘʪʘʣʴʥʳʤ [17-18]. ʇʨʦʙʣʝʤʳ ʚʢʣʶʯʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʠ ʩʣʘʙʫʶ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʤʝʨ ʢʦʥʪʨʦʣʷ; ʩʣʦʞʥʦʩʪʠ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʜʘʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ 

ʣʠʩʩʘʚʠʨʫʩʦʚ. ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʪʦʜʳ, ʦʩʦʙʝʥʥʦ ʇʎʈ-ʘʥʘʣʠʟʳ, ʩʪʘʣʠ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʝʰʝʥʩʪʚʘ ʠ ʠʭ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ [19], ʣʠʰʴ ʥʝʜʘʚʥʦ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʞʠʚʦʪʥʳʭ (ʄʕɹ) ʦʬʠʮʠʘʣʴʥʦ ʫʪʚʝʨʜʠʣʘ ʇʎʈ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ 

ʚʳʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʠ [20]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʩʣʝʜʫʝʪ ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʪʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ ʤʝʪʦʜʦʤ ʆʊ-ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʡ ʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʊʇ: çʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʨʳʙʦʚʦʜʥʳʭ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ ʧʘʨʘʟʠʪʘʨʥʳʤ ʙʦʣʝʟʥʷʤè (ʀʈʅ BR22884615) ʧʨʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2024-2026 ʛʛ. 
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ʊתʁɯʅ 

 ʟʽʣʽʢװʥʠʝʞװʳ ʙʘʩʪʳ ʤᴅʩʝʣʝ. ɼסʪʘʫ ʞᴅʥʝ ʚʝʪʝʨʠʥʘʨʠʷ ʩʘʣʘʩʳʥʜʘץʩʘ ץʪʳʨʫ ï ʜʝʥʩʘʫʣʳײפ

ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳש ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ ײץʪʳʨʫ ʘʜʘʤ ʤʝʥ ʞʘʥʫʘʨʣʘʨסʘ ʦʨʪʘץ, ʝװ שʣʢʝʥ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʡʝʩʽʥ ᴅʟʽʨʣʝʫ ʘʫʨʫʜʳ ʝʨʪʝװʪʝʩʪʽʣʝʫ ʞ ץʦʪʘʥʜʳ שʪʳʨʫ ʘʫʨʫʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳײפ

ʘʥʳץʪʘʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤʘשʳʟʜʳ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʝʟʽʤʪʘʣʜʳץ ʧʝʥ 

ʝʨʝʢʰʝʣʽʢʪʽ ʘʥʳץʪʘʫ, ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘʜʘסʳ ᴅʨʙʽʨ ʢʦʤʧʦʥʝʥʪʪʽש ʦשʪʘʡʣʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ 

ʪʘשʜʘʫ RT ʇʊʈ ʩʳʥʘץ ʞװʡʝʣʝʨʽʥ ʞʘʩʘʫʜʘסʳ ʤʘשʳʟʜʳ ʧʘʨʘʤʝʪʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. N-RabF ʞᴅʥʝ 

N-RabR ʧʨʘʡʤʝʨ ʞײʙʳʥʳש ʞʘʩʳʪʫ ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʦʧʪʠʤʠʟʘʮʠʷʩʳ 55Áʉ, MgCl2 

ʤʘʛʥʠʡ ʠʦʥʜʘʨʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 2,5 ʤʄ, ʟʦʥʜʪʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 150-250 ʥʄ, 

ʬʝʨʤʝʥʪʪʽש ʦʧʪʠʤʘʣʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ Enzyme mix 05 ʙʽʨʣʽʢʪʝʥ ᴅʟʽʨʣʝʥʜʽ. ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ 

N-Rab F ʞᴅʥʝ N-Rab R ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʪʽ ʧʨʘʡʤʝʨʣʝʨʜʽש ʞײʤʳʩ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 20 ʧʤʦʣʴ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ײץʪʳʨʫʜʳש ʟʝʨʪʭʘʥʘʣʳץ ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʪʘʟʘʣʳץ ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ 

ʨʝʘʢʮʠʷ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ײץʪʳʨʫ ʚʠʨʫʩʳʥʳש ʈʅפ-ʩʳʥ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ʨʝʘʛʝʥʪʪʝʨ 

ʢʝʰʝʥʽ ᴅʟʽʨʣʝʥʜʽ. ʇʨʘʡʤʝʨʣʝʨʜʽש, Mg2+ ʠʦʥʜʘʨʳʥʳש, ʬʝʨʤʝʥʪʪʝʨ ץʦʩʧʘʩʳʥʳש ʞᴅʥʝ ʟʦʥʜʪʳש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʤʝʥ ץʘʪʳʥʘʩʳ ʩʠʷץʪʳ ʨʝʘʢʮʠʷ ץʦʩʧʘʩʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽ ʦשʪʘʡʣʘʥʜʳʨʳʣʜʳ. 
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ʈɽʊʈʆʉʇɽʂʊʀɺʅʓʁ ɸʅɸʃʀɿ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɾʀɺʆʊʅʓʍ ʇʆ 

ʀʅʌɽʂʎʀʆʅʅʓʄ ɹʆʃɽɿʅʗʄ ɺ ʍʆɿʗʁʉʊɺɸʍ ʅɽʂʆʊʆʈʓʍ ʆɹʃɸʉʊɽʁ ʈʂ 

A RETROSPECTIVE A NALYSIS OF THE INCIDENCE OF INFECTIOUS DISEASES 

IN ANIMALS REGISTERED IN FARMS IN SOME REGIONS OF THE REPUBLIC OF 

KAZAKHSTAN  

 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʙʦʣʝʟʥʷʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʘʭ ɸʢʤʦʣʠʥʩʢʦʡ, ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʙʦʣʝʟʥʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʨʝʩʧʫʙʣʠʢʠ ʠ ʦʧʨʝʜʝʣʝʥʘ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʠʟʫʯʘʝʤʳʤ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ. 

ɺʳʷʩʥʝʥʦ, ʯʪʦ ʟʘ 2021-2023 ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʳʣʦ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (62), 

ʟʘʪʝʤ ʚ ɸʢʤʦʣʠʥʩʢʦʡ (46) ʠ ʚ ɾʘʤʙʳʣʩʢʦʡ (43) ʦʙʣʘʩʪʷʭ. ɺ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʣʠ 

ʦʯʘʛʠ ʙʨʫʮʝʣʣʝʟʘ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʨʠʥʦʧʥʝʚʤʦʥʠʠ 

ʣʦʰʘʜʝʡ, ʙʝʰʝʥʩʪʚʘ ʠ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʦʯʘʛʠ ʙʨʫʮʝʣʣʝʟʘ, ʙʝʰʝʥʩʪʚʘ ʠ ʝʜʠʥʠʯʥʳʝ ʦʯʘʛʠ ʘʥʘʵʨʦʙʥʳʭ ʠʥʬʝʢʮʠʡ 

(ʘʥʘʵʨʦʙʥʘʷ ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ, ʙʨʘʜʟʦʪ, ʵʤʢʘʨ), ʣʝʧʪʦʩʧʠʨʦʟʘ, ʧʘʩʪʝʨʝʣʣʝʟʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʧʦʟʚʦʣʠʣʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʨʘʟʚʠʪʠʝ, ʚʳʷʚʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʧʣʘʥʠʨʦʚʘʪʴ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

  

ANNOTATION  

This article presents the results of a retrospective analysis of animal morbidity for various 

diseases registered in farms of the Akmola, North 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 infectious diseases was 

determined. 

It was found that in 2021-2023, 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, infectious rhinotracheitis 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 effectively plan preventive measures. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ,, ʙʨʫʮʝʣʣʸʟ, ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ, ʧʘʩʪʝʨʝʣʣʝʟ, 

ʤʘʩʪʠʪ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ. 

Key words: infection, diagnosis, brucellosis, necrobacteriosis, pasteurellosis, mastitis, 

epizootological monitoring. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʩʫʙʲʝʢʪʦʚ ʩʨʝʜʠ ʩʪʨʘʥ 

ʉʦʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʤʷʩʥʦʛʦ 

ʠ ʤʦʣʦʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʳʨʴʷ ʜʣʷ ʥʫʞʜ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ [1, 2]. ʋʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 
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ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʣʠʢʚʠʜʘʮʠʠ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, 

ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ ʩʪʨʘʥʳ [3, 4, 5]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ, ʄʈʉ) 

ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʟʥʠ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʥʝʟʘʨʘʟʥʳʝ, ʟʘʨʘʟʥʳʝ, ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ) [6 -10]. 

ʀʤʝʝʪʩʷ ʜʨʫʛʘʷ ʦʯʝʥʴ ʚʘʞʥʘʷ ʛʨʫʧʧʘ ʙʦʣʝʟʥʝʡ, ʵʪʦ ʙʦʣʝʟʥʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ, ʠʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦ-ʩʨʝʜʦʚʳʝ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʣʝʡʢʦʟ, ʤʘʩʪʠʪ, ʪʫʙʝʨʢʫʣʝʟ, ʙʨʫʮʝʣʣʝʟ, ʙʦʣʝʟʥʠ 

ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʪ.ʧ.), ʦʥʠ ʧʨʠʯʠʥʷʶʪ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ (ʪʫʙʝʨʢʫʣʝʟ, ʙʨʫʮʝʣʣʝʟ ʠ ʜʨ.) ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ [11 -15]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʤʝʨʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ, 

ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ ʵʪʠʤ ʙʦʣʝʟʥʷʤ ʦʩʪʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʡ. ʅʝʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦ 

ʜʘʥʥʳʤ ʙʦʣʝʟʥʷʤ ʧʨʦʜʦʣʞʘʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʩʨʝʜʠ ʂʈʉ ʠ ʄʈʉ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʈʂ, ʠ ʜʘʞʝ 

ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʘ ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʨʦʷʚʣʷʷʩʴ ʫ ʢʦʨʦʚ ʚ ʚʠʜʝ 

ʯʘʩʪʳʭ ʘʙʦʨʪʦʚ, ʧʨʦʙʣʝʤ ʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʩʥʠʞʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʠ ʫʤʝʥʴʰʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, 

ʦʪʨʘʞʘʷʩʴ ʥʘ ʵʢʦʥʦʤʠʢʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɿʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʣʠʢʚʠʜʘʮʠʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʙʲʷʩʥʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʥʠʝʤ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʪʘʢ ʢʘʢ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ 

ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʜʣʷ ʣʶʜʝʡ, ʚʳʟʳʚʘʷ ʧʦʪʝʨʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʞʠʟʥʝʥʥʫʶ 

ʠʥʚʘʣʠʜʥʦʩʪʴ, ʠ ʜʘʞʝ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʩʤʝʨʪʥʦʩʪʴ [16, 17]. 

ʆʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʂʈʉ ʠ ʄʈʉ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʈʂ, 

ʩʦʭʨʘʥʝʥʠʝʤ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʙʦʣʝʟʥʝʡ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʧʨʦʙʣʝʤʳ. 

¶ ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʙʘʢʪʝʨʠʦʣʦʛʠʠ ʠ ʙʨʫʮʝʣʣʝʟʘ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ 

ʠʥʩʪʠʪʫʪè ʄɿ ʈʂ ʠ ʥʘ ʙʘʟʝ ʝʛʦ ʦʙʣʘʩʪʥʳʭ ʬʠʣʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 

ʨʝʩʧʫʙʣʠʢʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ). ɹʳʣʠ ʧʨʠʤʝʥʝʥʳ ʦʬʠʮʠʘʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʘʤ [18 - 21]. ʊʘʢʞʝ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ ʞʠʚʦʪʥʳʭ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ: 

ï ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʚ 

ʧʨʦʮʝʩʩʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʞʠʚʦʪʥʳʭ ʚ 

ʨʝʛʠʦʥʘʭ ʠ ʦʙʣʘʩʪʷʭ ʩʪʨʘʥʳ; 

- ʩʚʦʜʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʫʪʚʝʨʞʜʝʥʥʳʝ ʦʬʠʮʠʘʣʴʥʳʝ ʦʪʯʝʪʳ ʧʦ 

ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ ʂɺʂʅ ʄʉʍ ʈʂ ʠ ʈɻʇ çʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷè; 

¶ ʊʘʢʞʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʠʟʦʚʘʥʳ ʙʳʣʠ ʚʳʝʟʜʳ ʚ 
ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʠ ʫʛʨʦʞʘʝʤʳʝ ʧʫʥʢʪʳ ʜʣʷ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ, ʦʪʙʦʨʘ ʧʨʦʙ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ʈʂ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʭʦʟʷʡʩʪʚʘʭ 

ɸʢʤʦʣʠʥʩʢʦʡ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʧʨʦʝʢʪʘ.  

ʄʘʪʝʨʠʘʣʳ ʩʦʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʘʥʘʣʠʟʘ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʪʘʙʣʠʮʳ ʠ ʜʠʘʛʨʘʤʤʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 1 ʠ ʥʘ ʨʠʩʫʥʢʘʭ 1-5. 
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ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʘʭ ʈʂ ʚ 2021 ï 2023 ʛʛ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʝʛʠʦʥʦʚ 

ʂʦʣ-ʚʦ 

ʟʘʨʝʛʠʩʪʨ-ʥʳʭ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʦʯʘʛʦʚ, ʚʩʝʛʦ 

ʆʪʜʝʣʴʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ 

ˉ 

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʙʦʣʝʟʥʠ 

ʂʦʣ-ʚʦ 

ʦʯʘʛʦʚ 

ɼʦʣʷ ʚ 

ʦʙʱʝʡ ʟʘʙʦʣ-

ʪʠ, % 

1 2 3 4 5 6 

2021 

ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 

26 

1 ɹʨʫʮʝʣʣʝʟ 10 38,5 

2 ɹʝʰʝʥʩʪʚʦ 5 19,2 

3 ʀʥʬ.ʨʠʥʦʪʨʘʭʝʠʪ ʂʈʉ 4 15,4 

4 
ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ 

ʛʨʠʧʧ ʧʪʠʮ 
2 7,7 

5 ʈʠʥʦʧʥʝʚʤʦʥʠʷ ʣʦʰʘʜʝʡ 2 7,7 

6 ʕʤʢʘʨ 1 6,3 

7 ʉʠʙʠʨʩʢʘʷ ʷʟʚʘ 1 6,3 

8 ʃʝʡʢʦʟ ʂʈʉ 1 6,3 

ʇʦ ʈʂ 204   26 12,7 

ɸʢʤʦʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 
19 

1 ʀʥʬ.ʨʠʥʦʪʨʘʭʝʠʪ ʂʈʉ 5 26,3 

2 ɹʝʰʝʥʩʪʚʦ 3 15,7 

3 ɹʨʫʮʝʣʣʝʟ 3 15,7 

4 
ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ 

ʛʨʠʧʧ ʧʪʠʮ 
2 10,5 

5 ʕʤʢʘʨ 1 5,3 

6 ʇʘʩʪʝʨʝʣʣʝʟ 1 5,3 

7 ʃʝʧʪʦʩʧʠʨʦʟ 1 5,3 

8 ʊʫʙʝʨʢʫʣʝʟ 1 5,3 

9 ʃʝʡʢʦʟ 1 5,3 

10 ɹʦʣʝʟʥʴ ʅʴʶʢʘʩʣʘ ʧʪʠʮ 1 5,3 

ʇʦ ʈʂ 204   19 4,4 

ɾʘʤʙʳʣʩʢʘʷ 

ʦʙʣʘʩʪʴ 
7 

1 ʕʤʢʘʨ 2 28,2 

2 ɸʥʘʵʨ.ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ 2 28,2 

3 ɹʨʫʮʝʣʣʝʟ 1 14,3 

  
4 ɹʨʘʜʟʦʪ 1 14,3 

5 ʕʧ.ʣʠʤʬʦʥʛʠʪ ʣʦʰʘʜʝʡ 1 14,3 

ʇʦ ʈʂ 204   7 3,4 

2022 

ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 

25 

1 ʀʥʬ.ʨʠʥʦʪʨʘʭʝʠʪ ʂʈʉ 12 48,0 

2 ʈʠʥʦʧʥʝʚʤʦʥʠʷ ʣʦʰʘʜʝʡ 7 28,0 

3 ɹʨʫʮʝʣʣʝʟ 3 12,0 

4 ʇʘʩʪʝʨʝʣʣʝʟ 1 4,0 

5 ʃʝʡʢʦʟ ʂʈʉ 1 4,0 

6 ɻʨʠʧʧ ʣʦʰʘʜʝʡ 1 4,0 

ʇʦ ʈʂ 182   25 13,7 

ɸʢʤʦʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 
19 

1 ɹʨʫʮʝʣʣʝʟ 11 57,8 

2 ʀʥʬ.ʨʠʥʦʪʨʘʭʝʠʪ ʂʈʉ 5 26,3 

3 ʈʠʥʦʧʥʝʚʤʦʥʠʷ ʣʦʰʘʜʝʡ 1 5,3 

4 ʃʝʧʪʦʩʧʠʨʦʟ 1 5,3 

5 ʃʝʡʢʦʟ ʂʈʉ 1 5,3 

ʇʦ ʈʂ 

 
182   19 10,4 



______                                          ________________     ȨɋɘɋɖɎɓɆɖɎɥ ӽɡɑɡɒɊɆɖɡ 
 

176 

 

1 2 3 4 5 6 

ɾʘʤʙʳʣʩʢʘʷ 

ʦʙʣʘʩʪʴ 
17 

1 ɹʨʫʮʝʣʣʝʟ 7 41,2 

2 ɸʥʘʵʨ.ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ 3 17,6 

3 ɹʝʰʝʥʩʪʚʦ 2 11,7 

4 ʉʠʙʠʨʩʢʘʷ ʷʟʚʘ 2 11,7 

5 ʕʤʢʘʨ 1 5,8 

6 ʃʝʧʪʦʩʧʠʨʦʟ 1 5,8 

7 ʇʘʩʪʝʨʝʣʣʝʟ 1 5,8 

8 ʃʝʡʢʦʟ ʂʈʉ 1 5,8 

ʇʦ ʈʂ 182   17 9,3 

2023 

ɾʘʤʙʳʣʩʢʘʷ 

ʦʙʣʘʩʪʴ 
19 

1 ɹʨʫʮʝʣʣʝʟ 8 42,1 

2 ɹʝʰʝʥʩʪʚʦ 6 31,5 

3 ʉʠʙʠʨʩʢʘʷ ʷʟʚʘ 5 26,3 

4 ɸʥʘʵʨ.ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ 1 5,3 

5 ʃʝʧʪʦʩʧʠʨʦʟ 15 5,3 

ʇʦ ʈʂ 135   19 14,1 

ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 

11 

1 ɹʨʫʮʝʣʣʝʟ 7 63,6 

2 ɻʨʠʧʧ ʣʦʰʘʜʝʡ 2 18,2 

3 ʈʠʥʦʧʥʝʚʤʦʥʠʷ ʣʦʰʘʜʝʡ 1 9,1 

4 ʃʝʡʢʦʟ ʂʈʉ 1 9,1 

ʇʦ ʈʂ 135   11 8,1 

ɸʢʤʦʣʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 
8 

1 ɹʨʫʮʝʣʣʝʟ 5 62,5 

2 ʍʣʘʤʠʜʠʦʟ 1 12,5 

3 ʉʠʙʠʨʩʢʘʷ ʷʟʚʘ 1 12,5 

4 ʃʝʡʢʦʟ ʂʈʉ 1 12,5 

ʇʦ ʈʂ 135   8 5,9 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʚ 2021 ʛʦʜʫ ʠʟʫʯʝʥʥʳʝ ʨʝʛʠʦʥʳ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʤʦʞʥʦ 

ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʚ ʉʂʆ - 26, ʚ ɸʢʤʦʣʠʥʩʢʦʡ -19 ʠ ʚ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ - 

7 ʦʯʘʛʦʚ. ɼʦʣʷ ʦʯʘʛʦʚ ʚ ʥʘʟʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʂ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʚ 2021 ʛʦʜʫ (204 ʦʯʘʛʘ) ʩʦʩʪʘʚʠʣʘ ʦʪ 3,4 ʜʦ 12,7%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʟʘʥʠʤʘʣ 

ʙʨʫʮʝʣʣʝʟ (14,3 - 38,5%), ʠʥʬʝʢʮʠʦʥʥʳʡ ʨʠʥʦʪʨʘʭʝʠʪ (ʀʈʊ) ʂʈʉ - 15,4-26,3% ʠ ʙʝʰʝʥʩʪʚʦ -

15,7 -19,2%. 

ɺ 2022 ʛʦʜʫ ʩʦʭʨʘʥʠʣʘʩʴ ʪʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʩ ʥʝʢʦʪʦʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʨʫʮʝʣʣʝʟʘ -35,3 ʠʣʠ 57,8%, ʀʈʊ ʂʈʉ - 26,3 ʠʣʠ 48,0%, ʘ 

ʨʝʛʠʩʪʨʘʮʠʷ ʙʝʰʝʥʩʪʚʘ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ - 11,7%. 

ɼʦʣʷ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʚ 3-ʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ ʚ 2022 ʛʦʜʫ ʢ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʂ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ (182 ʦʯʘʛʘ) ʩʦʩʪʘʚʠʣʘ 9,3 ʠʣʠ 

13,7%, ʘ ʚ 2023 ʛʦʜʫ - 5,9 ʠʣʠ 14,1%. 

ɺ 2023 ʛʦʜ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʤʠ 

ʙʦʣʝʟʥʷʤʠ ʟʘʥʠʤʘʣ ʙʨʫʮʝʣʣʝʟ - 31,5% 3,6%, ʟʘʪʝʤ ʩʠʙʠʨʩʢʘʷ ʷʟʚʘ -26,3% ʠ ʛʨʠʧʧ ʣʦʰʘʜʝʡ -

18,2%. ɼʠʥʘʤʠʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʚ ʈʂ ʟʘ 

2021-2023 ʛʦʜʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʉʂʆ ʢʦʣʠʯʝʩʪʚʦ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2023 ʛʦʜʳ ʦʩʪʘʚʘʣʦʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ ʩʦʩʪʘʚʣʷʣʦ 26-

25 ʦʯʘʛʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʩʥʠʟʠʣʦʩʴ ʩ 19 ʜʦ 8. 

ʆʜʥʘʢʦ, ʚ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʦʙʦʨʦʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʯʘʛʦʚ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʩ 7 ʦʯʘʛʦʚ ʚ 2021 ʛʦʜʫ ʜʦ 19 ʚ 2023 ʛʦʜʫ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʚ 

2021-2023 ʛʛ. ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʈʂ 

 

ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʳʣʦ ʚ ʉʂʆ - 62, ʟʘʪʝʤ ʚ ɸʢʤʦʣʠʥʩʢʦʡ - 46 ʠ ʚ 

ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ - 43. 

ɺ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʣʠ ʦʯʘʛʠ ʙʨʫʮʝʣʣʝʟʘ, ʀʈʊ ʂʈʉ, ʨʠʥʦʧʥʝʚʤʦʥʠʠ ʣʦʰʘʜʝʡ, 

ʙʝʰʝʥʩʪʚʘ ʠ ʣʝʡʢʦʟʘ ʂʈʉ. ɺ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʦʯʘʛʠ ʙʨʫʮʝʣʣʝʟʘ, 

ʙʝʰʝʥʩʪʚʘ, ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʟʘʪʝʤ - ʦʯʘʛʠ ʵʤʢʘʨʘ, ʣʝʧʪʦʩʧʠʨʦʟʘ ʠ ʝʜʠʥʠʯʥʳʝ ʦʯʘʛʠ 

ʧʘʩʪʝʨʝʣʣʝʟʘ, ʣʝʡʢʦʟʘ, ʙʨʘʜʟʦʪʘ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʣʠʤʬʘʥʛʠʪʘ ʣʦʰʘʜʝʡ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 3 

ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2023 ʛ. (ʨʠʩʫʥʦʢ 2). 
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ʅʘ ʨʠʩʫʥʢʝ ɸ ʚʠʜʥʦ, ʯʪʦ ʚ ʉʂʆ ʚ 2021-2023 ʛʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 62 ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ 

ʦʯʘʛʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʠʤʝʣ ʙʨʫʮʝʣʣʝʟ (32,2%), ʟʘʪʝʤ ʀʈʊ ʂʈʉ 

-25,8% ʠ ʨʠʥʦʧʥʝʚʤʦʥʠʷ ʣʦʰʘʜʝʡ (ʈʇʃ) - 16,1%. ɼʦʣʷ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʧʪʠʮ 

(ɺʇɻʇ), ʛʨʠʧʧʘ ʣʦʰʘʜʝʡ, ʣʝʡʢʦʟʘ ʠ ʙʝʰʝʥʩʪʚʘ ʩʦʩʪʘʚʠʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 3,2%, 4,8%, 4,8% ʠ 

8,1%. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʵʤʢʘʨʦʤ, ʩʠʙʠʨʩʢʦʡ ʷʟʚʦʡ ʠ ʧʘʩʪʝʨʝʣʣʝʟʦʤ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 

ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ɹ, ʚ 2021-2023 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʦ 46 ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʟ 13 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. ɹʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, ʢʘʢ ʠ ʚ ʉʂʆ, ʩʦʩʪʘʚʣʷʣʠ ʙʨʫʮʝʣʣʝʟ 

(41,3%) ʠ ʀʈʊ ʂʈʉ (21,7%). ɼʦʣʷ ɺʇɻʇ, ʣʝʧʪʦʩʧʠʨʦʟʘ, ʣʝʡʢʦʟʘ ʠ ʙʝʰʝʥʩʪʚʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 

4,3%, ʦʩʪʘʣʴʥʳʝ 7 ʙʦʣʝʟʥʝʡ ʥʝ ʧʨʝʚʳʰʘʣʠ 2,2%. 

ʅʘ ʨʠʩʫʥʢʝ ɺ ʚʠʜʥʦ, ʯʪʦ ʚ 2021-2023 ʛʛ. ʚ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 43 

ʦʯʘʛʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠʟ 10 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʢʨʦʤʝ 

ʙʨʫʮʝʣʣʝʟʘ (37,2%), ʢʦʪʦʨʳʡ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʜʦʣʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʝʚʝʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ 

ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʣʠʩʴ (ʦʪ 4,6 ʜʦ 18,6%) ʧʨʠʨʦʜʥʳʝ ʠ ʧʦʯʚʝʥʥʳʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʦʯʘʛʠ 

(ʣʝʧʪʦʩʧʠʨʦʟ, ʵʤʢʘʨ, ʘʥʘʵʨʦʙʥʘʷ ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ, ʩʠʙʠʨʩʢʘʷ ʷʟʚʘ, ʙʝʰʝʥʩʪʚʦ). ʇʨʠ ʵʪʦʤ, ʦʯʘʛʠ 

ʧʘʩʪʝʨʝʣʣʝʟʘ, ʣʝʡʢʦʟʘ, ʙʨʘʜʟʦʪʘ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʣʠʤʬʘʥʛʠʪʘ ʣʦʰʘʜʝʡ ʙʳʣʠ ʝʜʠʥʠʯʥʳʤʠ. 

ʅʘʤʠ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥ ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʫ ʠ 

ʤʘʩʪʠʪʫ ʞʠʚʦʪʥʳʭ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʠ ʤʘʩʪʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦʚʩʶʜʫ, ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ï ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ, ʥʘʠʤʝʥʴʰʠʡ ï ʚ ʶʞʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ, ʙʦʣʴʰʝ ʚʩʝʛʦ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʂʈʉ, ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʂʦʢʰʝʪʘʫʩʢʫʶ, ʂʦʩʪʘʥʘʡʩʢʫʶ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʫʶ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʫʶ ʠ 

ɸʢʤʦʣʠʥʩʢʫʶ ʦʙʣʘʩʪʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ɸʣʤʘʪʠʥʩʢʦʡ, ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʊʘʣʜʳʢʦʨʛʘʥʩʢʦʡ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʷʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʥʘʤʥʦʛʦ ʥʠʞʝ (ʚ 2-2,5 ʨʘʟʘ). 

ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʠ ʩʨʝʜʠ ʄʈʉ 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʛʦʣʦʚʴʝ ʦʚʝʮ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʝʚʳʰʘʝʪ ʩʝʚʝʨʥʳʝ ʚ 2ï3 ʨʘʟʘ. 

ʉʪʘʙʠʣʴʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʫ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ɸʣʤʘʪʠʥʩʢʦʡ, ɸʢʤʦʣʠʥʩʢʦʡ, ʉʂʆ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʥʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʦʡʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʧʨʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 2135 ʞʠʚʦʪʥʳʭ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ 4 ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʭʨʦʤʦʪʳ ʦʙʥʘʨʫʞʝʥʳ ʫ 362 ʢʦʨʦʚ ʠʣʠ ʫ 16,96%. ʇʨʠ ʵʪʦʤ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʦʣʦʯʥʦ-

ʪʦʚʘʨʥʳʭ ʬʝʨʤʘʭ ʧʨʦʮʝʥʪ ʧʦʨʘʞʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʩʷ ʠ ʩʦʩʪʘʚʣʷʣ ʦʪ 

2,5% ʜʦ 26,8%. ʋ ʂʈʉ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʥʘ ʢʦʤʧʣʝʢʩʝ ʚ ʉʂʆ, ʠʟ 85 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʠʟʥʘʢʠ ʭʨʦʤʦʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʫ 7 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 8,2%. 

ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʊʆʆ çɹʘʡʩʝʨʢʝ - ɸʛʨʦè, ʛʜʝ 

ʚʳʷʚʣʝʥʦ 28 ʛʦʣʦʚ ʂʈʉ ʩ ʧʨʠʟʥʘʢʘʤʠ ʭʨʦʤʦʪʳ, ʠʟ ʥʠʭ ʥʝʪʝʣʝʡ ʠ ʧʝʨʚʦʪʝʣʦʢ -14 ʛʦʣʦʚ, ʜʦʡʥʳʭ 

ʢʦʨʦʚ ï 9 ʠ ʙʳʯʢʦʚ ʥʘ ʦʪʢʦʨʤʝ ï 5, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 47 ʧʨʦʙ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 8 ʙʦʣʴʥʳʭ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʞʠʚʦʪʥʳʭ ʚ ʩ/ʦ çʐʝʣʝʢè 

ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ɸʣʤʘʪʠʥʩʢʦʡ, ʦʪ ʥʠʭ ʦʪʦʙʨʘʥʦ 32 ʧʨʦʙʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ɺ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ çɸʜʘʣè ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʚʝʜʝʥʦ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʂʈʉ, ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ 14 ʙʦʣʴʥʳʭ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʞʠʚʦʪʥʳʭ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʦ ʩʨʝʜʠ 

ʜʦʡʥʦʛʦ ʧʦʛʦʣʦʚʴʷ - ʫ 9 ʢʦʨʦʚ, 3 ʥʝʪʝʡ ʠ ʧʝʨʚʦʪʝʣʦʢ, ʫ ʙʳʯʢʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʪʤʝʯʝʥ 

ʫ 2 ʛʦʣʦʚ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3 - ʇʦʨʘʞʝʥʥʳʝ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʢʦʥʝʯʥʦʩʪʠ ʢʦʨʦʚʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʪʤʝʯʝʥ ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ ʚ ʭʨʦʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʪʝʯʝʥʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʘʩʪʠʪʘ ʚ 4 ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ ʜʦʡʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʥʘ ʥʘʣʠʯʠʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʘʩʪʠʪʘ. ʆʩʤʘʪʨʠʚʘʣʠ ʤʦʣʦʯʥʫʶ ʞʝʣʝʟʫ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʘʣʴʧʘʮʠʶ 

ʚʳʤʝʥʠ ʠ ʥʘʜʚʳʤʝʥʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ (ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4 ï ʂʦʨʦʚʘ ʙʦʣʴʥʦʝ ʤʘʩʪʠʪʦʤ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʳ ʞʠʚʦʪʥʳʝ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʚʳʤʝʥʠ. ʇʨʠ ʦʩʤʦʪʨʝ 1351 ʦʩʦʙʠ ʫ 93 

ʢʦʨʦʚʳ ʦʙʥʘʨʫʞʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʤʘʩʪʠʪʘ, ʪ.ʝ. ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ 

ʬʦʨʤ ʤʘʩʪʠʪʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʘ 6,9%. ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʭʦʞʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʘ ʠʤʝʥʥʦ: ʛʠʧʝʨʝʤʠʷ ʪʢʘʥʝʡ ʚʳʤʝʥʠ, ʧʦʚʳʰʝʥʠʝ 

ʤʝʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʙʦʣʝʚʘʷ ʨʝʘʢʮʠʷ, ʦʪʝʢ ʠ ʘʩʠʤʤʝʪʨʠʷ ʜʦʣʝʡ ʚʳʤʝʥʠ. ʇʨʠ ʵʪʦʤ, ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʢʦʨʦʚ (77 ʛʦʣʦʚ ʠʣʠ 82,8%) ʦʪʤʝʯʘʣʠ ʢʘʪʘʨʘʣʴʥʳʡ, ʘ ʫ 16 ʢʦʨʦʚ ʠʣʠ 

17,2% ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʡ ʤʘʩʪʠʪ. 

ɺʦ ʚʨʝʤʷ ʚʳʝʟʜʘ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʭʦʟʷʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʪʙʦʨ ʧʨʦʙ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʫʩʦʯʢʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ, ʪʨʫʙʯʘʪʫʶ ʢʦʩʪʴ, ʢʨʦʚʴ, 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʪ.ʧ.) ʦʪ ʙʦʣʴʥʳʭ ʠʣʠ ʧʦʜʦʟʨʝʚʘʝʤʳʭ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʥʘ ʧʘʩʪʝʨʝʣʣʝʟ 

ʞʠʚʦʪʥʳʭ. ʆʪʙʠʨʘʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʩ/ʦ ɸʢʜʘʣʘ ɹʘʣʭʘʰʩʢʦʤ ʨʘʡʦʥʝ ɸʣʤʘʪʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʦʪʦʙʨʘʣʠ 24 ʧʨʦʙʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 3 ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ.  

ɺ ʤʘʟʢʘʭ ʦʙʥʘʨʫʞʠʚʘʣʠ ʤʝʣʢʠʝ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʦʚʦʠʜʥʦʡ ʬʦʨʤʳ ʧʘʣʦʯʢʠ ʧʘʪʝʨʝʣʣ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʢʘʧʩʫʣʳ (ʙʠʧʦʣʷʨʳ). ʅʘ ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ ʙʘʢʪʝʨʠʠ ʦʙʨʘʟʦʚʘʣʠ ʢʨʫʛʣʳʝ, 

ʤʝʣʢʠʝ ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʢʦʣʦʥʠʠ (ʛʣʘʜʢʠʝ - S-ʬʦʨʤʳ). ʅʘ ʢʨʦʚʷʥʦʤ ʘʛʘʨʝ ʚʳʨʦʩʰʠʝ ʙʘʢʪʝʨʠʠ 

ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʟʦʥʫ ʛʝʤʦʣʠʟʘ, ʥʝ ʨʘʟʞʠʞʘʣʠ ʞʝʣʘʪʠʥ, ʬʝʨʤʝʥʪʠʨʦʚʘʣʠ ʫʛʣʝʚʦʜʳ ʠ ʥʝ 

ʬʝʨʤʝʥʪʠʨʦʚʘʣʠ ʣʘʢʪʦʟʫ. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʧʨʦʙʳ, ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʥʘʙʣʶʜʘʣʠ ʛʠʙʝʣʴ ʦʧʳʪʥʳʭ ʤʳʰʝʡ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠʟʦʣʷʪʘ ʧʘʩʪʝʨʝʣʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʠʥʢʪʦʨʠʘʣʴʥʳʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʥʘʤʠ 

ʫʩʪʘʥʘʚʣʝʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʦʪʥʦʩʷʪʩʷ ʢ Pasteurella multocida. ʀʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 3 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪ 2 ʛʦʣʦʚ ʠʟ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ ʠ ʢʨʦʚʠ ʚʳʜʝʣʝʥ ʚʦʟʙʫʜʠʪʝʣʴ 

ʧʘʩʪʝʨʝʣʣʝʟʘ. 

ɺ ʩ/ʦ çʐʝʣʝʢè ɽʥʙʝʢʰʠʢʘʟʘʭʩʢʦʤ ʨʘʡʦʥʝ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 8 ʙʦʣʴʥʳʭ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʦʩʢʦʙʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 32 ʧʨʦʙʳ ʥʘ ʫʯʘʩʪʢʝ 

ʟʜʦʨʦʚʦʡ ʠ ʧʦʨʘʞʝʥʥʦʡ ʪʢʘʥʠ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʟʢʦʚ ʠʟ ʵʪʠʭ ʦʙʨʘʟʮʦʚ ʚʦʟʙʫʜʠʪʝʣʴ Fus. 

necrophorum ʚʳʛʣʷʜʝʣ ʢʘʢ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ, ʘ ʧʨʠ ʦʢʨʘʩʢʝ ʧʦ ʃʝʬʬʣʝʨʫ ï ʚ ʚʠʜʝ 

ʟʝʨʥʠʩʪʳʭ ʥʠʪʝʡ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ. ʀʟ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʷʣʠ ʘʵʨʦʙʥʳʝ ʠ ʘʥʘʵʨʦʙʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʨʠʩʫʥʦʢ 5). 

 

  
ʈʠʩʫʥʦʢ 5 ï ʂʫʣɹʪʫʨʘ Fus. necrophorum, ʚʳʜʝʣʝʥʥʘʷ ʦʪ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʘ ʙʫʣʴʦʥʥʘʷ ʢʫʣʴʪʫʨʘ Fus. Necrophorum: ʤʦʣʦʜʳʝ ʥʠʪʠ ʜʦʩʪʠʛʘʶʪ 

ʜʣʠʥʳ ʜʦ ʩʪʘ ʤʠʢʨʦʤʝʪʨʦʚ ʠ ʪʦʣʱʠʥʳ ʜʦ ʦʜʥʦʛʦ ʤʠʢʨʦʤʝʪʨʘ. 

 ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʝʥʦ 3 ʢʫʣʴʪʫʨʳ Fus. necrophorum. 

ʀʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ 2 ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨ rʠʟ 8 ʙʳʣʠ ʚʠʨʫʣʝʥʪʥʳʤʠ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, 4 ʩʣʘʙʦʚʠʨʫʣʝʥʪʥʳʤʠ, ʦʩʪʘʣʴʥʳʝ 2 ʢʫʣʴʪʫʨʳ ʦʢʘʟʘʣʠʩʴ 

ʘʚʠʨʫʣʝʥʪʥʳʤʠ. 

ɺʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʣʝʯʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʤʘʩʪʠʪʘ, ʧʨʝʜʣʦʞʝʥʦ ʚʚʦʜʠʪʴ ʧʘʨʝʥʪʝʨʘʣʴʥʦ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʧʘʨʘʪʳ 

ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʛʦ ʨʷʜʘ: ʦʬʣʦʢʩʘʮʠʥ, ʥʦʨʬʣʦʢʩʘʮʠʥ, ʮʠʧʨʬʣʦʢʩʘʮʠʥ, ʣʝʚʦʬʣʦʢʩʘʮʠʥ, 

ʣʦʤʝʬʣʦʢʩʘʮʠʥ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪ ʤʝʨʦʧʠʥʝʤ ʠʟ ʛʨʫʧʧʳ ʢʘʨʙʦʧʠʥʝʤʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʚ ʈʂ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʦʢʘʟʳʚʘʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ. 

ɺʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʜʘʝʪ 

ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʧʨʦʰʝʜʰʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʚʩʢʨʳʪʴ ʬʘʢʪʦʨʳ ʠ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʧʨʦʰʣʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʠʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʩʪʠʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʵʪʠʭ ʙʦʣʝʟʥʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʉʂʆ - 62, ʟʘʪʝʤ ʚ ɸʢʤʦʣʠʥʩʢʦʡ - 46 ʠ ʚ ɾʘʤʙʳʣʩʢʦʡ 

ʦʙʣʘʩʪʠ - 43. ɺ ʩʝʚʝʨʥʦʤ ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʣʠ ʦʯʘʛʠ ʙʨʫʮʝʣʣʝʟʘ, ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ 
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ʂʈʉ, ʨʠʥʦʧʥʝʚʤʦʥʠʠ ʣʦʰʘʜʝʡ, ʙʝʰʝʥʩʪʚʘ ʠ ʣʝʡʢʦʟʘ ʂʈʉ. ɺ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ ʯʘʱʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʘʛʠ ʙʨʫʮʝʣʣʝʟʘ, ʙʝʰʝʥʩʪʚʘ, ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʟʘʪʝʤ - ʦʯʘʛʠ ʵʤʢʘʨʘ, ʣʝʧʪʦʩʧʠʨʦʟʘ 

ʠ ʝʜʠʥʠʯʥʳʝ ʦʯʘʛʠ ʧʘʩʪʝʨʝʣʣʝʟʘ, ʣʝʡʢʦʟʘ, ʙʨʘʜʟʦʪʘ, ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʣʠʤʬʘʥʛʠʪʘ ʣʦʰʘʜʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʂʈʉ ʟʘʙʦʣʝʚʰʝʛʦ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʂʦʢʰʝʪʘʫʩʢʦʡ, ʂʦʩʪʘʥʘʡʩʢʦʡ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʉʪʘʙʠʣʴʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʫ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ɸʣʤʘʪʠʥʩʢʦʡ, ɸʢʤʦʣʠʥʩʢʦʡ, ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʝʡ.  

ɺ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟ 1351 ʦʩʤʦʪʨʝʥʥʦʡ ʦʩʦʙʠ ʫ 93 ʢʦʨʦʚʳ ʦʙʥʘʨʫʞʝʥʳ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʤʘʩʪʠʪʘ, ʪ.ʝ. ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʠʣʘ 6,9%. ɺ 8 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʤʦʣʦʢʘ ʠʟ 19 ʦʙʥʘʨʫʞʝʥʳ ʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ: Streptococcus, 

Staphylococcus ʠ E. coli, ʷʚʣʷʶʱʠʝʩʷ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʤʘʩʪʠʪʦʚ ʞʠʚʦʪʥʳʭ. 

ɺ ʩ/ʦ ɹʘʢʘʥʘʩ ɹʘʣʭʘʰʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʜʝʣʝʥ ʚʦʟʙʫʜʠʪʝʣʴ Pasteurella multocida. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, 

ɸʢʤʦʣʠʥʩʢʦʡ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʷʤ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʟʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʧʦ 

ʨʷʜʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʫʩʪʘʥʦʚʠʪʴ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʭ ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʦʜʝʨʞʘʥʠʶ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ    ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ ʜʘʥʥʳʭ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʚ ʠʟʫʯʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʂʦʤʠʪʝʪʦʤ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ɻʨʘʥʪ ˉ BR24993004, "ʈʘʟʨʘʙʦʪʢʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʟʠʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ") 
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ʊתʁɯʅ  

ɹײʣ ʤʘץʘʣʘʜʘ ʨʝʩʧʫʙʣʠʢʘʥʳש ɸץʤʦʣʘ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞᴅʥʝ ɾʘʤʙʳʣ ʦʙʣʳʩʪʘʨʳʥʳש 

ʰʘʨʫʘʰʳʣʳץʪʘʨʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʪװʨʣʽ ʘʫʨʫʣʘʨ ʙʦʡʳʥʰʘ ʞʘʥʫʘʨʣʘʨʜʳש ʘʫʨʫʰʘשʜʳסʳʥ 

ʨʝʪʨʦʩʧʝʢʪʠʚʪʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʨʝʩʧʫʙʣʠʢʘʥʳש ʘʪʘʣסʘʥ 

ʦʙʣʳʩʪʘʨʳʥʳש ʘʫʤʘסʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʘʫʨʫʣʘʨʜʳש ʥʦʟʦʣʦʛʠʷʣʳץ ʙʝʡʽʥʜʝʨʽ ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ 

ʟʝʨʪʪʝʣʝʪʽʥ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡ ʘʥʳץʪʘʣʜʳ. 

2021-2023 ʞʳʣʜʘʨʳ ʞʘʥʫʘʨʣʘʨʜʳש ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʳʥʳש ʙʝʣʛʽʣʝʥʛʝʥ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʦʰʘץʪʘʨʳʥʳש ʩʘʥʳ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ (62), ʦʜʘʥ ʢʝʡʽʥ ɸץʤʦʣʘ (46) ʞᴅʥʝ ɾʘʤʙʳʣ 

(43) ʦʙʣʳʩʪʘʨʳʥʜʘ ʢᴇʙʽʨʝʢ ʙʦʣסʘʥʳ ʘʥʳץʪʘʣʜʳ. ʉʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘ ʙʨʫʮʝʣʣʝʟ, ʽʨʽ ץʘʨʘ ʤʘʣʜʳש 

ʠʥʬʝʢʮʠʷʣʳץ ʨʠʥʦʪʨʘʭʝʠʪʽ, ʞʳʣץʳ ʨʠʥʦʧʥʝʚʤʦʥʠʷʩʳ, ײץʪʳʨʫ ʞᴅʥʝ ʽʨʽ ץʘʨʘ ʣʝʡʢʝʤʠʷʩʳʥʳש 

ʦʰʘץʪʘʨʳ ʙʘʩʳʤ ʙʦʣʜʳ. ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘ ʙʨʫʮʝʣʣʝʟ, ײץʪʳʨʫ ʦʰʘץʪʘʨʳ ʞᴅʥʝ ʘʥʘʵʨʦʙʪʳ 

ʠʥʬʝʢʮʠʷʣʘʨʜʳש (ʘʥʘʵʨʦʙʪʳ ʵʥʪʝʨʦʪʦʢʩʝʤʠʷ, ʙʨʘʜʟʦʪ, ʵʤʢʘʨ), ʣʝʧʪʦʩʧʠʨʦʟ, ʧʘʩʪʝʨʝʣʣʝʟʜʽש 

ʞʝʢʝʣʝʛʝʥ ʦʰʘץʪʘʨʳ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. 

ʕʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ץʘʜʘסʘʣʘʫʜʳ ʞװʨʛʽʟʫ ʞʘʥʫʘʨʣʘʨ ʘʫʨʫʣʘʨʳʥʳש ʛʝʦʛʨʘʬʠʷʣʳץ 

ʪʘʨʘʣʫʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʘץʳʣʘʫסʘ, ʦʣʘʨʜʳש ʜʘʤʫʳʥ ʙʘץʳʣʘʫסʘ, ʙʝʣʛʽʣʽ ʙʽʨ ʘʫʨʫʣʘʨʜʳש 

ʧʘʡʜʘ ʙʦʣʫ ץʘʫʧʽʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ʪʠʽʤʜʽ ʞʦʩʧʘʨʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 
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ɸʇʈʆɹɸʎʀʆʅʅʆɽ ʀʉʇʓʊɸʅʀɽ ʀʅɸʂʊʀɺʀʈʆɺɸʅʅʆʁ ʕʄʋʃʔɻʀʈʆɺɸʅʅʆʁ 

ʄʆʅʆɺɸʃɽʅʊʅʆʁ ɺɸʂʎʀʅʓ ʇʈʆʊʀɺ ɹʃʖʊɸʅɻɸ ʀ ʀɿʋʏɽʅʀɽ 

ʇɽʈɽʂʈɽʉʊʅʆɻʆ ʀʄʄʋʅʀʊɽʊɸ ʋ ɺɸʂʎʀʅʀʈʆɺɸʅʅʓʍ ɾʀɺʆʊʅʓʍ  

ʉ ɼʈʋɻʀʄʀ ʉɽʈʆʊʀʇɸʄʀ ɺʀʈʋʉɸ 

APPROBATION TEST OF THE INACTIVATED EMULSIFIED MONOVALENT VACCINE 

AGAINST BLUETONGUE  AND STUDY OF CROSS-IMMUNITY IN VACCINATED 

ANIMALS WITH OTHER VIRUS SEROTYPES  

 

ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʠʩʩʠʦʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʳ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ 

ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʮʝʥʪʨʘ ʧʦ 

ʚʝʪʝʨʠʥʘʨʠʠ ʂʦʤʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʂɺʂʠʅ ʄʉʍ ʈʂ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʠʝ 

ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʅʊɼ) ʚʘʢʮʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʠʩʩʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʘʢʮʠʥʘ ʷʚʣʷʝʪʩʷ ʩʪʝʨʠʣʴʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʩʪʦʨʦʥʥʠʭ ʤʠʢʨʦʬʣʦʨ, ʙʝʟʚʨʝʜʥʳʤ ʠ 

ʠʤʤʫʥʦʛʝʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ ʦʚʝʮ. ʅʘ 21 ʩʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʫ ʞʠʚʦʪʥʳʭ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʘʥʪʠʪʝʣʘ ʚ ʀʌɸ, ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 13 % ʜʦ 27%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʠʩʩʠʦʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ 

ʚʘʢʮʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʟʘʣʦʞʝʥʥʳʤ ʚ ʅʊɼ ʧʨʝʧʘʨʘʪʘ. ʅʘ ʧʨʝʧʘʨʘʪ ʧʦʣʫʯʝʥʦ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʠ ʩʢʦʪʦʚʦʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʥʘ ʯʘʩʪʥʳʭ ʧʦʜʚʦʨʴʷʭ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʣʶʪʘʥʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʣʠʯʠʷ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʦʚʝʮ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʝʨʦʪʠʧʘʤʠ ʚʠʨʫʩʘ 

ʙʣʶʪʘʥʛʘ, ʠʤʝʶʱʠʤʠʩʷ ʚ ʠʥʩʪʠʪʫʪʝ. 

 

ANNOTATION  

The article presents the results of the commission testing 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 and Supervision 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 ELISA, the optical 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 cross-immunity in sheep infected with various serotypes of the bluetongue 

virus available at the Institute. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʠʩʩʠʦʥʥʦʝ ʠʩʧʳʪʘʥʠʝ, ʚʠʨʫʩ, ʙʣʶʪʘʥʛ, ʚʘʢʮʠʥʘ, ʙʝʟʚʨʝʜʥʦʩʪʴ, 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ, ʩʪʝʨʠʣʴʥʦʩʪʴ, ʩʦʭʨʘʥʷʝʤʦʩʪʴ. 

Key words: commission test, virus, bluetongue, vaccine, safety, immunogenicity, sterility, shelf 

life. 
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ɺʚʝʜʝʥʠʝ. ɹʣʶʪʘʥʛ (ʢʘʪʘʨʘʣʴʥʘʷ ʣʠʭʦʨʘʜʢʘ ʦʚʝʮ, çʩʠʥʠʡ ʷʟʳʢè) ï ʚʠʨʫʩʥʘʷ 

ʪʨʘʥʩʤʠʩʩʠʚʥʘʷ ʙʦʣʝʟʥʴ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʷʟʳʢʘ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʵʧʠʪʝʣʠʷ ʚʝʥʯʠʢʘ ʠ ʦʩʥʦʚʳ ʢʦʞʠ ʢʦʧʳʪ, ʘ ʪʘʢʞʝ ʜʠʩʪʨʦʬʠʝʡ, 

ʠʟʤʝʥʝʥʠʷʤʠ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ [1-5]. ɺʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ï ʈʅʂ-ʩʦʜʝʨʞʘʱʠʡ ʚʠʨʫʩ 

ʨʦʜʘ Orbivirus ʩʝʤʝʡʩʪʚʘ Reoviridae [6]. ɺ ʨʝʛʠʦʥʘʭ ʤʠʨʘ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʣʶʪʘʥʛʘ ʥʦʩʠʪ ʷʚʥʦ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʧʝʨʝʥʦʩʯʠʢʦʚ 

ʤʦʢʨʝʮʦʚ [7, 8]. 

ɺʦʟʙʫʜʠʪʝʣʴ ʙʣʶʪʘʥʛʘ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʷʚʣʝʥ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ɸʥʪʘʨʢʪʠʜʳ. ɹʦʣʝʟʥʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ, ʂʠʧʨʝ, ʀʟʨʘʠʣʝ, 

ʊʫʨʮʠʠ, ʉʐɸ, ʀʩʧʘʥʠʠ ʠ ʇʦʨʪʫʛʘʣʠʠ, ʀʥʜʠʠ, ʀʨʘʥʝ, ʄʝʢʩʠʢʝ, ʂʘʥʘʜʝ, ɸʚʩʪʨʘʣʠʠ ʠ ʚ ʀʨʘʢʝ 

[9, 10]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʦʩʪʘʸʪʩʷ 

ʥʘʧʨʷʞʸʥʥʦʡ, ʠʥʬʝʢʮʠʷ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʊʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʮʝ 1990-ʭ ʛʦʜʦʚ ʚ ʂʘʟʘʭʩʪʘʥʝ [11, 12] ʠ ʚ 2013 ʛ. ʚ 

ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʷʢʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ [13], ʪʘʢʞʝ ʚ ʂʠʪʘʝ ʫ ʂʈʉ ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ 

ʢ ʚʠʨʫʩʫ ʙʣʶʪʘʥʛʘ [14], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʤ ʥʘʣʠʯʠʠ ʧʨʠʨʦʜʥʦʛʦ ʦʯʘʛʘ ʠʥʬʝʢʮʠʠ 

ʥʘ ʫʢʘʟʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [15, 16]. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʟʘʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʷ 

ʙʣʶʪʘʥʛʘ. ʆʩʥʦʚʥʦʡ ʨʠʩʢ ʚ ʩʝʙʝ ʥʝʩʝʪ ʩʢʦʪ, ʟʘʚʦʟʠʤʳʡ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʪʝʨʨʠʪʦʨʠʷ 

ʢʦʪʦʨʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦ ʧʦ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʠ ʩʦ 

ʩʪʨʘʥʘʤʠ, ʛʜʝ ʮʠʨʢʫʣʠʨʫʶʪ ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ. ʉʪʨʘʥʘʤʠ ʨʠʩʢʘ ʧʦ ʙʣʶʪʘʥʛ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ɽʉ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [17]. ʆʩʥʦʚʥʳʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʞʝʥʳ ʪʘʢʦʤʫ ʨʠʩʢʫ, ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʚ ʢʦʪʦʨʳʝ 

ʟʘʚʦʟʷʪʩʷ ʠ ʨʘʟʚʦʜʷʪʩʷ ʠʤʧʦʨʪʥʳʡ ʩʢʦʪ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʫʪʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʚʦʟʷʪʩʷ 

ʪʘʢʠʝ ʞʠʚʦʪʥʳʝ, ʪʘʢ ʢʘʢ ʠʤʧʦʨʪʥʳʡ ʩʢʦʪ ʠʟ ʩʪʨʘʥ ʩ ʨʠʩʢʦʤ ʟʘʚʦʟʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʚʩʝʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʈʂ, ʧʨʦʛʥʦʟʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʙʦʣʝʟʥʝʡ ʩʫʱʝʩʪʚʫʝʪ ʚʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ [17]. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʞʠʚʳʭ ʚʘʢʮʠʥ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʩʩʘʞʝʡ ʚ 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ ʠʣʠ ʚ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ [18, 19]. ʍʦʪʷ ʞʠʚʳʝ ʚʘʢʮʠʥʳ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳ, 

ʠʭ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʙʣʶʪʘʥʛʫ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʷʚʠʣʦʩʴ ʚʧʝʨʚʳʝ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʘʢʮʠʥʥʳʝ ʰʪʘʤʤʳ 

ʧʨʠ ʧʘʩʩʠʨʦʚʘʥʠʠ ʯʝʨʝʟ ʦʨʛʘʥʠʟʤ ʧʝʨʝʥʦʩʯʠʢʦʚ ʤʦʛʫʪ ʨʝʚʝʨʪʠʨʦʚʘʪʴ ʠ ʧʨʠʦʙʨʝʪʘʪʴ 

ʧʘʪʦʛʝʥʥʫʶ ʬʦʨʤʫ, ʚʳʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʪʷʞʝʣʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ [20]. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ 

ʠ ʧʨʘʢʪʠʢʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʩʧʳʰʝʢ, ʩʥʠʞʝʥʠʷ ʚʠʨʫʩʝʤʠʠ ʠ 

ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʦʚ [21]. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʨʘʟʨʘʙʦʪʘʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʙʶʪʘʥʛʘ [22-27], ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʘʢʪʠʚʘʥʪʘ ʚʠʨʫʩʘ ʙʶʪʘʥʛʘ ʠʩʧʦʣʴʟʦʚʘʥ 0,1% ʨʘʩʪʚʦʨ 

ʜʠʵʪʠʣʝʥʠʤʠʥʘ ʠ ɸ-24. ʕʪʠ ʚʘʢʮʠʥʳ ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʚʮʘʭ ʠ ʂʈʉ. 

ʆʜʥʘʢʦ ʵʪʠ ʜʦʩʪʫʧʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʚʘʢʮʠʥʳ (2, 9 ʠ 8 ʩʝʨʦʪʠʧʦʚ) ʥʝʘʢʪʫʘʣʴʥʳ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʛʜʝ ʮʠʨʢʫʣʠʨʫʝʪ ʚʦʟʙʫʜʠʪʝʣʴ ʙʶʪʘʥʛʘ 4 ʠ 16 ʩʝʨʦʪʠʧʦʚ 

[28]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʧʨʦʙʘʮʠʦʥʥʦʝ ʠʩʧʳʪʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʦʧʳʪʥʦʡ ʩʝʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè ʠ 

ʠʟʫʯʝʥʠʝ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʜʨʫʛʠʤʠ ʩʝʨʦʪʠʧʘʤʠ 

ʚʠʨʫʩʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  

ʀʩʧʳʪʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ. 

ɺ ʢʦʤʠʩʩʠʦʥʥʦʤ ʠʩʧʳʪʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʩʝʨʠʷ çɺʘʢʮʠʥʘ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè, 

ʠʟʛʦʪʦʚʣʝʥʥʘʷ 09.01.2024 ʛ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ 

ʚʘʢʮʠʥʳ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 2023 ʛ. ʂɺʂʠʅ ʄʉʍ ʈʂ. ɺʘʢʮʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 
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ʘʥʪʠʛʝʥʘ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛʘ (ɺɹʊ) 16 ʩʝʨʦʪʠʧʘ ʠʟ ʰʪʘʤʤʘ "RT/RIBSP-07/16", 

ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʥʦʛʦ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʧʦʯʢʠ ʘʬʨʠʢʘʥʩʢʦʡ ʟʝʣʝʥʦʡ ʤʘʨʪʳʰʢʠ (Vero), 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʙʝʪʘ-ʧʨʦʧʠʦʣʘʢʪʦʥʦʤ ʠ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʘ Montanide 

ISA71VG ʚ ʩʦʦʪʥʦʰʝʥʠʠ 3:7.  

ʉʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʚʟʷʪʳʝ ʧʝʨʝʜ ʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʙʣʶʪʘʥʛʘ. 

ɾʠʚʦʪʥʳʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʝʨʦʥʝʛʘʪʠʚʥʳʝ ʢ ʚʠʨʫʩʫ ʙʣʶʪʘʥʛʘ ʦʚʮʳ 6-12 ʤʝʩ. ʚʦʟʨʘʩʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʛʦʣʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʘʢʮʠʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʦʪʩʫʪʩʪʚʠʷ ʧʦʩʪʦʨʦʥʥʝʡ ʧʨʠʤʝʩʠ, ʧʣʝʩʝʥʠ, ʥʘʨʫʰʝʥʠʷ 

ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʫʢʫʧʦʨʢʠ ʬʣʘʢʦʥʳ ʩ ʚʘʢʮʠʥʦʡ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ. ɼʘʣʝʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ ʚʘʢʮʠʥʳ ʩ ʧʦʤʦʱʴʶ ʨʅ-ʤʝʪʨʘ 

ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʧʨʠʙʦʨʫ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ. 

ʉʪʝʨʠʣʴʥʦʩʪʴ ʚʘʢʮʠʥʳ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʚʳʩʝʚʘ ʚ ʧʨʦʙʠʨʢʠ ʩ ʄʇɹ, ʄʇɸ, ʉʘʙʫʨʦ 

(ʞʠʜʢʘʷ ʠ ʪʚʝʨʜʘʷ) ʠ ʂʠʪʪʘ-ʊʘʨʦʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 28085-2013 [29]. 

ʂʦʥʪʨʦʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʤʫʣʴʩʠʠ. 

ʉʪʘʙʠʣʴʥʦʩʪʠ ʵʤʫʣʴʩʠʠ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʢʦʤʧʘʥʠʠ çSeppicè (ʌʨʘʥʮʠʷ) ʧʨʠ ʧʦʤʦʱʠ ʵʢʩʧʨʝʩʩ ʤʝʪʦʜʦʚ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ, ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʚʷʟʢʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʚʠʩʢʦʟʠʤʝʪʨʘ [30-32]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʟʚʨʝʜʥʦʩʪʠ ʚʘʢʮʠʥʳ. 

ɹʝʟʚʨʝʜʥʦʩʪʴ ʚʘʢʮʠʥʳ ʠʩʧʳʪʳʚʘʣʠ ʥʘ ʟʜʦʨʦʚʳʭ ʦʚʮʘʭ 6-12 ʤʝʩ. ʚʦʟʨʘʩʪʘ, ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʂɺʂʠʅ ʄʉʍ ʈʂ (ʉʊ 405-1919-04 ɻʇ-149-2023). ʀʟ 3 ʬʣʘʢʦʥʦʚ ʙʨʘʣʠ 

ʧʨʦʙʳ ʧʦ 3,0 ʩʤ3 ʚʘʢʮʠʥʳ, ʩʤʝʰʠʚʘʣʠ ʚ ʦʜʥʦʤ ʬʣʘʢʦʥʝ ʠ ʠʟ ʦʙʱʝʡ ʧʨʦʙʳ ʧʦ 2,0 ʩʤ3 ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ 5 ʦʚʮʘʤ ʚ ʦʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʜʨʘ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʚʘʢʮʠʥʳ ʠʟ 3 ʬʣʘʢʦʥʦʚ ʙʨʘʣʠ ʧʨʦʙʳ ʚʘʢʮʠʥʳ ʧʦ 5 ʩʤ3, 

ʩʤʝʰʠʚʘʣʠ ʚ ʦʜʥʦʤ ʬʣʘʢʦʥʝ ʠ ʠʟ ʦʙʱʝʡ ʧʨʦʙʳ ʚʘʢʮʠʥʫ ʚʚʦʜʠʣʠ 5 ʦʚʮʘʤ ʦʜʥʦʢʨʘʪʥʦ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʜʨʘ ʚ ʜʦʟʝ 1 ʩʤ3. ʅʘʙʣʶʜʝʥʠʝ ʟʘ 

ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. 

ɺʘʢʮʠʥʫ ʩʯʠʪʘʣʠ ʠʤʤʫʥʦʛʝʥʥʦʡ, ʝʩʣʠ ʥʘ 21 ʩʫʪ. ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʳʚʦʨʦʪʢʘʭ ʞʠʚʦʪʥʳʭ ʠʤʝʶʪʩʷ ʘʥʪʠʪʝʣʘ ʚ ʀʌɸ ʩ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ Ó 40 %. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʤʠ ʩʝʨʦʪʠʧʘʤʠ 

ʚʠʨʫʩʘ ʙʣʶʪʘʥʛʘ, ʦʧʨʝʜʝʣʷʣʠ ʚ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ [33]. 

ɹʠʦʵʪʠʢʘ. 

ʇʨʘʚʠʣʘ ʙʠʦʵʪʠʢʠ ʨʘʙʦʪʳ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʩʦʙʣʶʜʘʣʠʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʞʠʚʦʪʥʳʭ. ʃʦʢʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʙʠʦʵʪʠʢʝ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ ʧʣʘʥ 

ʵʢʩʧʝʨʠʤʝʥʪʘ (ʧʨʦʪʦʢʦʣ ˉ4 ʦʪ 14 ʦʢʪʷʙʨʷ 2022 ʛʦʜʘ). 

ʈʝʟʫʣʴʪʘʪʳ. ʂʦʤʠʩʩʠʦʥʥʘʷ ʘʧʨʦʙʘʮʠʷ ʚʘʢʮʠʥʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʅʈʎɺ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʘʢʮʠʥʳ ʉʊ 405-1919-04 ɻʇ-149-2023. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ 

ʘʧʨʦʙʘʮʠʠ ʩʦʛʣʘʩʥʦ ʥʘʰʝʛʦ ʟʘʷʚʣʝʥʠʝ ʙʳʣ ʠʟʜʘʥ ʧʨʠʢʘʟ ʄʉʍ ʈʂ ˉ 17/7281 ʦʪ 19.01.2024 ʛʦʜʘ 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʠ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʘʧʨʦʙʘʮʠʠ, ʩʦʟʜʘʥʠʠ ʢʦʤʠʩʩʠʠ ʧʦ 

ʘʧʨʦʙʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ 

ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʊʆʆ çʅʀʀʇɹɹè.  

ʀʩʧʳʪʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʢʮʠʥʳ.  

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʚʘʢʮʠʥʳ ʧʨʦʚʝʨʝʥʦ ʚʥʝʰʥʠʡ ʚʠʜ, ʥʘʣʠʯʠʷ ʧʨʠʤʝʩʝʡ, 

ʧʣʝʩʝʥʠ, ʪʨʝʱʠʥ ʬʣʘʢʦʥʦʚ. ʚʘʢʮʠʥʘ ʨʘʩʬʘʩʦʚʘʥʘ ʧʦ 50 ʠ 100 ʤʣ (50 ʠ 100 ʧʨʠʚʠʚʥʳʭ ʜʦʟ ʜʣʷ 

ʞʠʚʦʪʥʳʭ) ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʬʣʘʢʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʤʝʩʪʠʤʦʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʬʣʘʢʦʥʳ ʧʨʦʚʝʨʷʣʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʫʢʫʧʦʨʢʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʘʨʢʠʨʦʚʢʠ. ɺʘʢʮʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 



______                                          ________________     ȨɋɘɋɖɎɓɆɖɎɥ ӽɡɑɡɒɊɆɖɡ 
 

188 

 

ʩʦʙʦʡ ʙʣʝʜʥʦ-ʨʦʟʦʚʫʶ ʵʤʫʣʴʩʠʶ ʙʝʟ ʦʩʘʜʢʘ, ʫʧʘʢʦʚʢʘ ʛʝʨʤʝʪʠʯʥʘ, ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʤʘʨʢʠʨʦʚʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʅʊɼ. 

 

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʤʦʥʦʚʘʣʝʥʪʥʦʡ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɹʊ ʞʠʚʦʪʥʳʭ 

ʇʘʨʘʤʝʪʨʳ 
ʉʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ 

Montanide ISA-71VG+ɸʥʪʠʛʝʥ 

pH 7,35 

ɺʷʟʢʦʩʪʴ (ʤʤ2/ʩ) 38,3Ñ0,149 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʨʅ ʚʘʢʮʠʥʳ ʩʦʩʪʘʚʠʣ 7,35. ɸ ʪʘʢʞʝ 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʘʢʮʠʥʳ ʩʦʩʪʘʚʠʣ 38,3Ñ0,149. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʳʪʥʦʡ ʩʝʨʠʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ 

ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʫ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ 

ʦʨʛʘʥʠʟʘʮʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ ʚʘʢʮʠʥʳ. 

ɻʦʪʦʚʠʣʠ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘʷʩʴ ʧʨʠʚʝʜʝʥʥʦʡ ʨʝʮʝʧʪʫʨʳ, ʘ ʩʫʭʠʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ - ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʀʟ 

ʢʘʞʜʦʛʦ ʬʣʘʢʦʥʘ ʧʨʦʚʦʜʷʪ ʧʦʩʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʚ ʪʘʙʣʠʮʝ 2, ʧʦ ʪʨʠ ʧʨʦʙʠʨʢʠ 

ʢʘʞʜʦʡ ʠʟ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ. 

 

ʊʘʙʣʠʮʘ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʤʦʥʦʚʘʣʝʥʪʥʦʡ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɹʊ ʞʠʚʦʪʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ 

ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

ʄʇɸ ʄʇɹ 
ʊʠʦʛʣʠʢʦʣʝʚʘʷ 

ʩʨʝʜʘ 

ʉʘʙʫʨʦ 

ʞʠʜʢʘʷ 

ʉʘʙʫʨʦ 

ʪʚʝʨʜʘʷ 

çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ 

ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè 

     

ʇʨʠʤʝʯʘʥʠʷ: 

1 (+) ï ʧʨʦʨʦʩʪ; 2 (-) ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʨʦʩʪʘ. 

 

ʇʦʩʝʚʳ ʥʘ ʞʠʜʢʦʡ ʪʠʦʛʣʠʢʦʣʝʚʦʡ ʩʨʝʜʝ ʠʥʢʫʙʠʨʫʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (32,5Ñ2,5) Áʉ, ʘ ʥʘ 

ʩʨʝʜʝ ʉʘʙʫʨʦ (ʞʠʜʢʘʷ ʠ ʪʚʝʨʜʘʷ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (22,5Ñ2,5) Áʉ. ʉʨʝʜʳ ʄʇɸ, ʄʇɹ ʠ 

ʪʠʦʛʣʠʢʦʣʝʚʘʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (37,0Ñ0,5) Áʉ. ʇʦʩʣʝ ʧʦʤʝʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ 

ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ, ʧʨʠ ʦʩʤʦʪʨʝ ʧʨʦʙʠʨʦʢ ʥʘ ʧʨʦʩʚʝʪ ʠ ʚ ʧʘʜʘʶʱʝʤ 

ʜʥʝʚʥʦʤ ʩʚʝʪʝ ʨʦʩʪ ʘʵʨʦʙʥʦʡ, ʘʥʘʵʨʦʙʥʦʡ ʠ ʛʨʠʙʢʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʝ ʥʘʙʣʶʜʘʣʩʷ. ʅʘʣʠʯʠʝ 

ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʧʝʨʠʦʜʘ ʠʥʢʫʙʘʮʠʠ. ʇʨʝʧʘʨʘʪ ʥʝ ʙʳʣ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ ʤʠʢʦʧʣʘʟʤʘʤʠ. 

ɹʝʟʚʨʝʜʥʦʩʪʴ ʚʘʢʮʠʥʳ. 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʟʘ ʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʝʞʝʜʥʝʚʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ, ʦʩʤʘʪʨʠʚʘʷ ʤʝʩʪʦ ʠʥʲʝʢʮʠʠ ʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩ ʠʟʤʝʨʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚ 

ʪʝʯʝʥʠʝ 14 ʩʫʪ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʦʧʳʪʥʳʭ ʩʝʨʠʡ ʚʘʢʮʠʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 ï ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʟʚʨʝʜʥʦʩʪʠ ʚʘʢʮʠʥʳ, ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ 

ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɹʊ ʥʘ ʦʚʮʘʭ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ 

ʅ
ʦ
ʤ
ʝ
ʨ
 

ʞ
ʠ
ʚ
ʦ
ʪ
ʥ
ʳ
ʭ

 

ʇ
ʨ
ʠ
ʧ
ʫ
ʭ
ʣ
ʦ
ʩ
ʪ
ʴ
*

 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

 

ʉ
ʪ
ʦ
ʤ
ʘ
ʪ
ʠ
ʪ

 

ɼ
ʠ
ʘ
ʨ
ʝ
ʷ

 

ʂ
ʦ
ʥ
ʲ
ʶ
ʥ
ʢ
ʪ
ʠ
ʚ
ʠ
ʪ

 

ʅ
ʦ
ʩ
ʦ
ʚ
ʦ
ʝ
 

ʚ
ʳ
ʜ
ʝ
ʣ
ʝ
ʥ
ʠ
ʝ

 

ʉ
ʘ
ʣ
ʠ
ʚ
ʘ
ʮ
ʠ
ʷ

 

ʋ
ʛ
ʥ
ʝ
ʪ
ʝ
ʥ
ʠ
ʝ

 

çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ 

ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ 

ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè 

1 +        

2 +        

3 +        

4 +        

5 +        

ʇʨʠʤʝʯʘʥʠʷ 

1 (*) ï ʫ ʞʠʚʦʪʥʳʭ ʧʦʷʚʠʣʠʩʴ ʧʨʠʧʫʭʣʦʩʪʠ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʘʩʳʚʘʣʠʩʴ ʥʘ 3-5 ʩʫʪ. 

2 (+) ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ. 

3 (-) ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ. 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʫ ʦʚʝʮ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʟʥʘʢʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ. ʋ ʞʠʚʦʪʥʳʭ ʥʘ ʤʝʩʪʝ ʠʥʲʝʢʮʠʠ ʚʘʢʮʠʥʳ 

ʦʙʨʘʟʦʚʘʣʠ ʫʧʣʦʪʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʨʘʩʩʘʩʳʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3-5 ʩʫʪ. çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè, ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ, 

ʠʟʛʦʪʦʚʣʝʥʥʘʷ 09.01.2024 ʛ ʛʦʜʘ, ʙʝʟʚʨʝʜʥʘ ʜʣʷ ʦʚʝʮ. 

ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʚʘʢʮʠʥʳ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʠʚʠʪʳʤʠ ʦʚʮʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 21 ʩʫʪʦʢ. ɿʘ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʷ ʢʘʢʠʝ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʝ ʚʳʷʚʣʝʥʳ. ɺʩʝ ʦʚʮʳ 

ʦʩʪʘʣʠʩʴ ʞʠʚʳʤʠ ʠ ʟʜʦʨʦʚʳʤʠ. ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʚʘʢʮʠʥʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ ʚ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʙʣʶʪʘʥʛʘ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʛʦ ʨʠʩ. 1, ʝʞʝʥʝʜʝʣʴʥʦ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʜʦ 21 ʩʫʪʢʠ ʦʪ ʧʨʠʚʠʪʳʭ 

ʦʚʝʮ ʙʨʘʣʠ ʢʨʦʚʴ ʠ ʦʧʨʝʜʝʣʷʣʠ ʦʧʪʠʯʝʩʢʫ  ʁʧʣʦʪʥʦʩʪʴ ʘʥʪʠʪʝʣ ʚ ʀʌɸ ʢ ʚʠʨʫʩʫ ɹɻ. ʅʘ 21 ʩʫʪʢʝ 

ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʩʦʩʪʘʚʠʣ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 17% ʜʦ 21%. çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè, ʩʝʨʠʷ ʦʧʳʪʥʘʷ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʚ 

ʅʀʀʇɹɹ 09.01.2024 ʛʦʜʘ, ʠʤʤʫʥʦʛʝʥʥʘ ʜʣʷ ʦʚʝʮ.  



______                                          ________________     ȨɋɘɋɖɎɓɆɖɎɥ ӽɡɑɡɒɊɆɖɡ 
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ɺʘʢʮʠʥʘ ʚʳʜʝʨʞʘʣʘ ʢʦʤʠʩʩʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʉʪʘʥʜʘʨʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʉʊ 405-1919-04 ɻʇ-149-2023. 

ʀʟʫʯʝʥʠʝ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʦʚʝʮ, 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʳ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ 

ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭ ʠʟ ʰʪʘʤʤʘ çRT/RIBSP-07/16è ʩʝʨʦʪʠʧ 16, ʰʪʘʤʤ 

çʍʫʨʦʩʦʥ-07/4è ʩʝʨʦʪʠʧ 4 ʠ ʠʟʦʣʷʪ çKZ/Zhetysu/BTV-2023è (ʩʝʨʦʪʠʧ ʥʝʠʟʚʝʩʪʝʥ). ʈʝʟʫʣʴʪʘʪʳ 

ʵʪʠʭ ʦʧʳʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 4 ï ʆʮʝʥʢʘ ʧʝʨʝʢʨʝʩʪʥʦʡ ʟʘʱʠʪʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʳ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʵʤʫʣʴʛʠʨʦʚʘʥʥʦʡ ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʜʨʫʛʠʤ ʩʝʨʦʪʠʧʘʤ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛʘ 

ʐʪʘʤʤ 
ʊʠʪʨ 

ʈʅ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ (ʩʫʪ.) 

7 14 21 28 90 180 240 

çKZ/Zhetys

u/BTV-

2023è 

1:2 - - - - 40% (2/5) 60% (3/5) - 

1:4 - - - - - - 60% (3/5) 

1:8 - - - - - - - 

1:16 - - - - - - - 

1:32 - - - - - - - 

1:64 - - - - - - - 

1:128 - - - - - - - 

1:256 - - - - - - - 

ʆʙʱʠʡ 0% 0% 0% 0% 40% (2/5) 60% (3/5) 60% (3/5) 
 

çRT/RIBSP

-07/16è 

16 ʩʝʨʦʪʠʧ 

1:2 - - 
20% 

(1/5) 
- - - - 

1:4 - - 
80% 

(4/5) 
- - - - 

1:8 - - - 
40% 

(2/5) 
- - - 

1:16 - - - 
20% 

(1/5) 
40% (2/5) - - 

1:32 - - - 
40% 

(2/5) 
20% (1/5) 80% (4/5) 20% (1/5) 

1:64 - - - - 40% (2/5) 20% (1/5) 80% (4/5) 

1:128 - - - - - - - 

1:256 - - - - - - - 

ʆʙʱʠʡ 0% 0% 
100% 

(5/5) 

100% 

(5/5) 
100% (5/5) 

100% 

(5/5) 
100% (5/5) 

 

çʍʫʨʦʩʦʥ-

07/4è             

4 ʩʝʨʦʪʠʧ 

1:2 - - 
20% 

(1/5) 

40% 

(2/5) 
20% (1/5) 20% (1/5) - 

1:4 - - - - 40% (2/5) 20% (1/5) - 

1:8 - - - - - 40% (2/5) 40% (2/5) 

1:16 - - - - - - 40% (2/5) 

1:32 - - - - - - - 

1:64 - - - - - - - 

1:128 - - - - - - - 

1:256 - - - - - - - 

ʆʙʱʠʡ 0% 0% 
20% 

(1/5) 

40% 

(2/5) 
60% (3/5) 80% (4/5) 80% (4/5) 
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ɺʠʨʫʩ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʳʚʦʨʦʪʦʢ, ʩʦʙʨʘʥʥʳʭ ʫ ʦʚʝʮ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʦʡ ʚ 7, 14, 21, 

28, 90, 180 ʠ 240 ʩʫʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ 

ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè ʥʝ ʪʦʣʴʢʦ ʚʳʟʳʚʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʥʦ ʪʘʢʞʝ 

ʤʦʞʝʪ ʟʘʱʠʱʘʪʴ ʦʪ ʜʨʫʛʠʭ ʩʝʨʦʪʠʧʦʚ. ʆʜʥʘʢʦ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʝ ʩʳʚʦʨʦʪʢʠ ʪʝʩʪʠʨʫʝʤʦʛʦ 

ʩʝʨʦʪʠʧʘ ʧʨʦʪʠʚ ʠʟʦʣʷʪʘ çKZ/Zhetysu/BTV-2023è (7 ʧʘʩʩ.) ʥʘʯʘʣʠ ʚʳʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʩ 90 

ʩʫʪʦʢ, ʠ ʫʨʦʚʥʠ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʩʦʩʪʘʚʠʣ ʜʦ 60%. ʊʘʢʞʝ çʍʫʨʦʩʦʥ-07/4è 4 ʩʝʨʦʪʠʧ 

ʧʨʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠʤʤʫʥʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ ʦʥʠ ʧʦʢʘʟʘʣʠ ʟʘʱʠʪʥʳʝ ʫʨʦʚʥʠ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ ʦʪ 20% - 80% ʧʨʦʮʝʥʪʦʚ ʦʪ 21 ʜʦ 240 ʩʫʪʦʢ. çɺʘʢʮʠʥʘ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭè ʠʤʤʫʥʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ ʦʥʠ 

ʧʦʢʘʟʘʣʠ ʟʘʱʠʪʥʳʝ ʫʨʦʚʥʠ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ 100% ʧʨʦʮʝʥʪʦʚ ʦʪ 21 ʜʦ 240 ʩʫʪʦʢ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʞʠʚʦʪʥʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʜʦʚʦʣʴʥʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʳʡ ʟʘʱʠʱʘʝʪ ʦʚʝʮ ʦʪ 

ʚʠʨʫʣʝʥʪʥʦʛʦ ʚʠʨʫʩʘ ʥʝ ʤʝʥʝʝ 240 ʩʫʪ.  

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʘʢʮʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʫʯʰʫʶ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ 

ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʨʦʪʠʚ ʧʦʣʝʚʳʭ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛʘ. 

ʆʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʚʘʢʮʠʥ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʂʘʟʘʭʩʪʘʥʘ 

ʢʘʞʜʳʡ ʧʨʝʧʘʨʘʪ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʢʦʤʠʩʩʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ (ʥʝʟʘʚʠʩʠʤʳʡ ʵʢʩʧʝʨʪ) ʩʦʛʣʘʩʥʦ 

ʧʨʘʚʠʣʘʤ çʆʙ ʫʪʚʝʨʞʜʝʥʠʡ ʇʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʘʧʨʦʙʘʮʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢè, ʫʪʚʝʨʞʜʝʥʥʳʤ ʂɺʂʠʅ ʄʉʍ ʈʂ. 

ʀʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤʠ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʚʘʢʮʠʥʠʨʫʝʤʳʭ 

ʞʠʚʦʪʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ɹʊ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʅʀʀʇɹɹ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʙʠʚʘʣʝʥʪʥʘʷ ʩʦʨʙʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ɺɹʊ 4-ʛʦ ʠ 16-ʛʦ ʩʝʨʦʪʠʧʦʚ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʪʦʣʴʢʦ ʜʣʷ ʦʚʝʮ, ʛʜʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ ʫ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʰʝʩʪʴ ʤʝʩʷʮʝʚ [34]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʥʬʝʢʮʠʝʡ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛ, ʨʘʟʨʘʙʦʪʢʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʢʮʠʥ ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ɺʘʢʮʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʷʚʣʷʶʪʩʷ ʞʠʚʳʝ ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʩʝʨʠʡʥʦʛʦ 

ʧʘʩʩʘʞʘ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛ ʚ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ. ʀʭ ʚʚʦʜʷʪ ʚ ʚʠʜʝ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʚʘʢʮʠʥ, 

ʩʦʩʪʦʷʱʠʭ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʠʟ 15 ʩʝʨʦʪʠʧʦʚ [35]. ʋ ʦʚʝʮ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ 

ʙʣʶʪʘʥʛ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ. ɸʥʪʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʯʝʨʝʟ 4 

ʥʝʜʝʣʠ ʠ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʦ 1 ʛʦʜʘ [35]. ʉʫʱʝʩʪʚʫʝʪ ʚʨʝʤʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʠʪʨʘ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʠ ʚʳʚʝʜʝʥʠʝʤ ʚʠʨʫʩʘ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

ʆʜʥʘʢʦ ʩ ʵʪʠʤʠ ʚʘʢʮʠʥʘʤʠ ʩʚʷʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ ʥʝʧʦʣʥʫʶ ʟʘʱʠʪʫ ʠ ʚʦʟʚʨʘʪ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ. ʆʩʣʘʙʣʝʥʥʳʡ ʚʠʨʫʩ ʪʘʢʞʝ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘʩʝʢʦʤʳʤʠ ʦʪ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʦʚʝʮ ʜʨʫʛʠʤ ʞʠʚʦʪʥʳʤ. ʕʪʦ ʩʦʟʜʘʝʪ ʨʠʩʢʠ, ʧʦʩʢʦʣʴʢʫ ʞʠʚʘʷ ʚʠʨʫʩʥʘʷ 

ʚʘʢʮʠʥʘ ʪʝʨʘʪʦʛʝʥʥʘ ʜʣʷ ʩʫʷʛʥʳʭ ʦʚʝʮ ʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʛʠʙʝʣʴ ʧʣʦʜʘ ʠ ʘʥʦʤʘʣʠʠ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʞʠʚʳʝ ʚʠʨʫʩʥʳʝ ʚʘʢʮʠʥʳ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʟʘʱʠʪʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʩʫʙʲʝʜʠʥʠʯʥʳʝ ʚʘʢʮʠʥʳ ʧʦʢʘ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳ. ʆʜʥʦʡ ʠʟ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʦʪʩʫʪʩʪʚʠʷ 

ʠʥʪʝʨʝʩʘ ʢ ʵʪʠʤ ʚʘʢʮʠʥʘʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʡ ʩʧʨʦʩ ʥʘ ʚʘʢʮʠʥʫ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛ ʚ ʟʘʧʘʜʥʳʭ 

ʩʪʨʘʥʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛʘ ʠʟ ʰʪʘʤʤʘ 

RT/RIBSP-07/16, ʧʦʣʫʯʠʣʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʤʘʪʨʠʢʩʥʫʶ ʩʝʨʠʶ, ʧʨʠʛʦʪʦʚʠʣʠ ʦʧʳʪʥʫʶ 

ʩʝʨʠʶ ʠ ʧʨʦʚʝʣʠ ʘʧʨʦʙʘʮʠʦʥʥʦʝ ʠʩʧʳʪʘʥʠʝ ʚʘʢʮʠʥʳ. ʀʩʧʳʪʘʥʥʘʷ ʥʘʤ ʦʧʳʪʥʘʷ ʩʝʨʠʷ ʚʘʢʮʠʥʳ 

ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘʥʪʠʪʝʣ ʩʝʨʦʪʠʧʦʚ ʯʝʨʝʟ 21 ʩʫʪ. ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 13 % ʜʦ 27% ʧʨʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦʤ 

ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ, ʯʪʦ ʥʝ ʫʩʪʫʧʘʝʪ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛʘ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʟʘʨʫʙʝʞʦʤ. ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʥʠ ʦʜʥʦʛʦ 

ʪʠʧʘ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʡ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʚ 
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ʧʨʘʢʪʠʢʝ ʩʨʝʜʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ, ʪʘʢʠʭ ʢʘʢ ʞʠʚʘʷ, ʨʝʢʦʤʙʠʥʘʥʪʥʘʷ, 

ʩʫʙʲʝʜʠʥʠʯʥʘʷ ʠ ʜʨʫʛʠʝ.  

ʇʨʠ ʧʨʦʚʝʨʢʝ ʠʤʫʥʥʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʜʘʥʥʦʡ ʚʘʢʮʠʥʳ, ʚʘʢʮʠʥʘ ʠʟ 16 ʩʝʨʦʪʠʧʘ ʧʦʢʘʟʘʣʘ 

ʧʝʨʝʢʨʝʩʪʥʳʡ ʠʤʤʫʥʠʪʝʪ ʧʨʦʪʠʚ 4 ʩʝʨʦʪʠʧʘ ʥʘʯʠʥʘʷ 21 ʩʫʪ. ʫ 20 ʧʨʦʮʝʥʪʦʚ ʞʠʚʦʪʥʳʭ, ʘ ʥʘ  

180 ʩʫʪʢʠ ɺʅɸ ʦʙʥʘʨʫʞʝʥ ʫ 80 % ʞʠʚʦʪʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʤʤʫʥʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚʘʢʮʠʥʳ ɺɹʊ 16 

ʩʝʨʦʪʠʧʦʚ ʩ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʧʨʝʧʘʨʘʪ ʚʳʟʳʚʘʝʪ 

ʧʝʨʝʢʨʝʩʪʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʝʙʷ ʢʘʢ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʝʧʘʨʘʪ 

ʠ ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʟʘʨʫʙʝʞʥʳʤ ʘʥʘʣʦʛʘʤ [36, 37]. 

ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʤʦʥʦʚʘʣʝʥʪʥʘʷ ʵʤʫʣʴʛʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ 

ʙʣʶʪʘʥʛʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʚʘʢʮʠʥ, ʚʳʟʳʚʘʝʪ ʧʝʨʝʢʨʝʩʪʥʦʡ ʟʘʱʠʪʳ ʧʨʦʪʠʚ 

ʜʨʫʛʠʭ ʩʝʨʦʪʠʧʦʚ. ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʣʫʯʝʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʤʦʥʦʚʘʣʝʥʪʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɺɹʊ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʣʷ ʄʈʉ ʠ ʂʈʉ. 

ɺʘʢʮʠʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʤʘ ʚ ʫʩʣʦʚʠʷʭ ʊʆʆ ʅʀʀʇɹɹ, ʩʦʛʣʘʩʥʦ ʅʊɼ ʚʘʢʮʠʥʫ ʤʦʞʥʦ 

ʚʳʧʫʩʢʘʪʴ ʚ ʬʣʘʢʦʥʘʭ ʚ ʨʘʟʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʠ ʩʢʦʪʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʯʘʩʪʥʳʭ ʧʦʜʚʦʨʴʷʭ ʭʦʟʷʡʩʪʚ 

ʨʝʩʧʫʙʣʠʢʠ. ʅʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚʘʢʮʠʥʫ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʙʣʶʪʘʥʛ ʧʦʣʫʯʝʥʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ 

ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʧʦʜ ˉ ʈʂ-ɺʇ-1-5472-24 ʠ ʚʢʣʶʯʝʥ ʚ ʨʝʝʩʪʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ɿʘʢʣʶʯʝʥʠʝ. 

1. ʂʦʤʠʩʩʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʙʣʶʪʘʥʛʘ ʠʟ ʰʪʘʤʤʘ çRT/RIBSP-07/16è, 

ʩʝʨʠʷ ʦʧʳʪʥʘʷ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʚ ʊʆʆ ʅʀʀʇɹɹ 09.01.2024 ʛ ʛʦʜʘ, ʚ ʫʩʣʦʚʠʷʭ ʅʈʎɺ ʂɺʂʠʅ 

ʄʉʍ ʈʂ ʠ ʊʆʆ ʅʀʀʇɹɹ, ʧʦʢʘʟʘʣʠ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʫʪʚʝʨʞʜʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

2. ɺʘʢʮʠʥʘ ʨʘʩʬʘʩʦʚʘʥʘ ʧʦ 50 ʠ 100 ʤʣ (50 ʠ 100 ʧʨʠʚʠʚʥʳʭ ʜʦʟ ʜʣʷ ʞʠʚʦʪʥʳʭ) ʚ 

ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʬʣʘʢʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʤʝʩʪʠʤʦʩʪʠ. ʌʣʘʢʦʥʳ ʩ ʚʘʢʮʠʥʦʡ, 

ʛʝʨʤʝʪʠʯʥʦ ʫʢʫʧʦʨʝʥʳ ʨʝʟʠʥʦʚʳʤʠ ʧʨʦʙʢʘʤʠ, ʫʢʨʝʧʣʝʥʥʳʤʠ ʘʣʶʤʠʥʠʝʚʳʤʠ ʢʦʣʧʘʯʢʘʤʠ. 

ɺʘʢʮʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʡ ʵʤʫʣʴʩʠʷ ʙʝʟ ʦʩʘʜʢʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʦʜʦʨʦʜʥʳʭ 

ʠʦʥʦʚ (ʨʅ) ʧʨʝʧʘʨʘʪʘ 7,35.  

3. ɺʘʢʮʠʥʘ ʙʝʟʚʨʝʜʥʘ ʦʚʮʘʤ ʧʨʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦʤ ʚʚʝʜʝʥʠʠ ʧʦ 2,0 ʤʣ.  

4. ɺʘʢʮʠʥʘ ʠʤʤʫʥʦʛʝʥʥʘ ʜʣʷ ʦʚʝʮ. ɸʥʪʠʪʝʣ ʚ ʀʌɸ ʢ ʚʠʨʫʩʫ ɹɻ ʯʝʨʝʟ 21 ʩʫʪ. ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 17 % ʜʦ 21%. 

5. ɺʩʝ ʧʨʦʚʝʜʝʥʥʳʝ ʢʦʤʠʩʩʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚʘʢʮʠʥʳ ʟʘʚʝʨʰʠʣʠʩʴ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʧʨʠʥʷʪʳ ʂʦʤʠʩʩʠʝʡ ʂɺʂʠʅ 

ʄʉʍ ʈʂ. 

6. ʀʟʫʯʝʥʠʝ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʰʪʘʤʤʘ 

çRT/RIBSP-07/16è ʩʝʨʦʪʠʧʘ 16 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʘʢʮʠʥʘ ʥʝ ʪʦʣʴʢʦ ʚʳʟʳʚʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʱʠʱʘʪʴ ʦʪ ʜʨʫʛʠʭ ʩʝʨʦʪʠʧʦʚ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ: ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʟʘʜʘʯ ʧʨʦʝʢʪʘ: ʀʈʅ ɸʈ19676490 

çɹʣʶʪʘʥʛ: ʦʩʥʦʚʥʳʝ ʧʝʨʝʥʦʩʯʠʢʠ, ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʠʨʫʩʘ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʠ ʚʥʝʜʨʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 

ʧʨʦʬʠʣʘʢʪʠʢʠè ʥʘ 2023-2024 ʛʛ. 
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ʊתʁɯʅ 

ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽ ɺʝʪʝʨʠʥʘʨʠʷʣʳץ 
ʙʘץʳʣʘʫ ʞᴅʥʝ ץʘʜʘסʘʣʘʫ ʢʦʤʠʪʝʪʽʥʽש (פʈ ɸʐʄ ɺɹפʂ) ɺʝʪʝʨʠʥʘʨʠʷ ʞᴇʥʽʥʜʝʛʽ ײʣʪʪʳץ 
ʨʝʬʝʨʝʥʪʪʽʢ ʦʨʪʘʣʳסʳʥʜʘ ʞʘʥʫʘʨʣʘʨʜʘסʳ ʙʣʶʪʘʥʛץʘ ץʘʨʩʳ ʠʥʘʢʪʠʚʪʝʥʜʽʨʽʣʛʝʥ ʵʤʫʣʴʛʠʨʣʝʥʛʝʥ 
ʤʦʥʦʚʘʣʝʥʪʪʽ ʚʘʢʮʠʥʘʥʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʩʝʨʠʷʩʳʥʳש ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ 
 ʰʽʥװ ʨʛʽʟʫװʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɿʝʨʪʪʝʫʜʽ ʞ ץʩʳʥʘ ץʘʩʠʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʢʦʤʠʩʩʠʷʣʳץ
ʚʘʢʮʠʥʘʥʳש ʥʦʨʤʘʪʠʚʪʽʢ-ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʤʘʩʳʥʜʘ (ʅʊפ) ʙʝʢʽʪʽʣʛʝʥ ʞʘʣʧʳ 
ʚʠʨʫʩʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. ʂʦʤʠʩʩʠʷʩʳץ 
ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʚʘʢʮʠʥʘʥʳש ʙᴇʛʜʝ ʤʠʢʨʦʬʣʦʨʘסʘ ץʘʪʳʩʪʳ ʩʪʝʨʠʣʴʜʽ, ץʦʡʣʘʨסʘ 
ʟʠʷʥʩʳʟ ʞᴅʥʝ ʠʤʤʫʥʦʛʝʥʜʽ ʧʨʝʧʘʨʘʪ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɺʘʢʮʠʥʘʥʳ ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ 21-ʰʽ ʢװʥʽ 
ʀʌɸ-ʜʘ ʞʘʥʫʘʨʣʘʨʜʘ ʘʥʪʠʜʝʥʝʣʝʨ ʪװʟʽʣʝʜʽ, ʚʘʢʮʠʥʘʮʠʷʣʘʥסʘʥ ʞʘʥʫʘʨʣʘʨ ʩʘʨʳʩʫʳʥʳש 
ʦʧʪʠʢʘʣʳץ ʪʳסʳʟʜʳסʳ 13% -ʜʘʥ 27% -סʘ ʜʝʡʽʥ. ʂʦʤʠʩʩʠʷʣʳץ ʩʳʥʘץ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ 
ʚʘʢʮʠʥʘ ʅʊפ ʙʝʣʛʽʣʝʥʛʝʥ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʇʨʝʧʘʨʘʪ ʪʽʨʢʝʫ ʢʫᴅʣʽʛʽʥ ʘʣʜʳ. ɹʣʶʪʘʥʛʪʳ 
ʪʝʣʽʤʜʽ ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʚʘʢʮʠʥʘʥʳ ץʦʡ, ʝʰʢʽ ʞᴅʥʝ ʽʨʽ ץʘʨʘ ʤʘʣ ʬʝʨʤʘʣʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ʞʝʢʝ 
ʰʘʨʫʘʰʳʣʳץʪʘʨʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʩʳ ʤʘץʘʣʘʜʘ ʠʥʩʪʠʪʫʪʪʘ 
ʩʘץʪʘʫʣʳ ʙʣʶʪʘʥʛ ʚʠʨʫʩʳʥʳש ʙʽʨʥʝʰʝ ʩʝʨʦʪʠʧʪʝʨʽʤʝʥ ʟʘץʳʤʜʘʣסʘʥ ץʦʡʣʘʨʜʘ ʘʡץʘʩʧʘʣʳ 
ʠʤʤʫʥʠʪʝʪʪʽץ שʘʣʳʧʪʘʩʫʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. 
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ɸʅʅʆʊɸʎʀʗ 

ɹײʣ ʟʝʨʪʪʝʫ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʘʛʨʘʨʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש 

çɺʝʪʝʨʠʥʘʨʠʷ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷè ʠʥʩʪʠʪʫʪʳʥʳש ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ 

ʙʘʨʳʩʳʥʜʘ çɽʣ ʳʨʳʩʳè ʞᴅʥʝ çʄʠʨʣʘʥè ʙʘʟʘʨʣʘʨʳʥʘʥ ʘʣʳʥסʘʥ װʰ ʪװʨʣʽ ʙʘʣʳץ (ʰʦʨʪʘʥ, ʩʘʟʘʥ, 

ʢᴇʢʩʝʨʢʝ) ʪװʨʽʥʝʥ 5 װʣʛʽʜʝʥ, ʙʘʨʣʳסʳ 15 ʩʳʥʘʤʘ ʘʣʳʥʳʧ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘסʘʣʘʥʜʳ. ʆʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʰʦʨʪʘʥ ʤʝʥ 

ʢᴇʢʩʝʨʢʝʥʽװ 100% שʣʛʽʣʝʨʽʥʜʝ ʩʳʨʪץʳ ʢᴇʨʽʥʽʩʽ, ʞʝʣʙʝʟʝʢ ʪװʩʽ, ʠʽʩʽ ʞᴅʥʝ ʙײʣʰʳץʝʪ ײץʨʳʣʳʤʳ 

 ʝʪץʣʰʳײʳʨ ʞʝʣʙʝʟʝʢ ʞᴅʥʝ ʙשʦץ ,ʳʤʩʳʟ ʠʽʩסʣʛʽʩʽʥʜʝ ʞʘװ 40% שʳʥʳסʘʣʳʧʪʳ ʙʦʣʩʘ, ʩʘʟʘʥ ʙʘʣʳץ

ʞײʤʩʘʨʫʳ ʙʘʡץʘʣʜʳ. 

ʌʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, ʰʦʨʪʘʥ ʤʝʥ ʢᴇʢʩʝʨʢʝʥʽש ʨʝʜʫʢʪʘʟʘ 

ʩʳʥʘʤʘʩʳ 2,5 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʪװʩʩʽʟʜʝʥʩʝ, ʩʘʟʘʥʥʳװ 60% שʣʛʽʩʽʥʜʝ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 40 ʤʠʥʫʪʪʳ 

 ʛʝʡʽ ʰʦʨʪʘʥ ʤʝʥ ʢᴇʢʩʝʨʢʝʜʝ 0,8Ñ0,03 ʤʛ/ʣשʳʣʳ ʘʤʤʠʘʢ ʜʝץʨʘʜʳ. ʅʝʩʩʣʝʨ ʨʝʘʢʮʠʷʩʳ ʘʨײץ ʘʥʘס

ʙʦʣʩʘ, ʩʘʟʘʥʜʘ ʢʝʡ װʣʛʽʣʝʨʜʝ 1,1Ñ0,01 ʤʛ/ʣ ʜʝʡʽʥ ʞʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʘʟʘʥʥʳװ 2 שʣʛʽʩʽʥʜʝ 

ʢװʢʽʨʪʩʫʪʝʢ (HϜS) ʘʥʳץʪʘʣʳʧ, ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʣʘʩʪʘʥʫ 100% ʙʝʪʢʽ ץʘʙʘʪʪʘ, 40% ʪʝʨʝש 
ʙײʣʰʳץʝʪ ץʘʙʘʪʪʘʨʳʥʜʘ ʪʽʨʢʝʣʜʽ. ɾʘʣʧʳ ץʦʨʳʪʳʥʜʳ ʙʦʡʳʥʰʘ, ʰʦʨʪʘʥ ʤʝʥ ʢᴇʢʩʝʨʢʝ 
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ʙʘʣʳץʪʘʨʳ ʞʦסʘʨʳ ʩʘʧʘʣʳ, ʙʘʣסʳʥ ᴇʥʽʤ ʨʝʪʽʥʜʝ ʪʘʥʳʣʜʳ, ʘʣ ʩʘʟʘʥ ʙʘʣʳסʳʥʳש ʢʝʡʙʽʨ װʣʛʽʣʝʨʽ 

ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʣʳץ ᴇʥʽʤʜʝʨʽʥʽש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʘ 

ʩʘʥʜʳץ ʞᴅʥʝ ʢʝʰʝʥʜʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. 

 

ANNOTATION  

This research was conducted at the laboratory of the ñVeterinary and Agrotechnologyò Institute 

of Zhangir Khan West Kazakhstan Agrarian-Technical University. As research material, 15 fish 

samples were collected ï 5 each from three species (pike, carp, and zander) ï from 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 muscle consistency, while 40% of the carp samples exhibited off-odors, 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 samples, this occurred within only 40 minutes. According to 

the Nessler reaction, ammonia levels were 0.8Ñ0.03 mg/L in pike and zander, whereas some carp 

samples reached up to 1.1Ñ0.01 mg/L. Additionally, hydrogen sulfide (HϜS) was detected in 2 carp 

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 certain carp samples showed signs of spoilage. The findings highlight the 

importance of using quantitative and comprehensive methods in the quality assessment of fish 

products. 

 

ʂʽʣʪ ʩϺʟʜʝʨ: ʘϨʫʳʟ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳϨ ʢϺʨʩʝʪʢʽʰʪʝʨ, ʙʘʣʳϨʪʘʨ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳϨ 

ʢϺʨʩʝʪʢʽʰʪʝʨ, ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳϨ ʪʘʣʜʘʫ. 

Key words: protein, physico-chemical indicators, fish, organoleptic indicators, bacteriological 

analysis. 

 

ʂʽʨʽʩʧʝ. ɹʘʣʳץ ï ʘʜʘʤ ʨʘʮʠʦʥʳʥʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʪʳʥ ʪʘסʘʤʜʳץ ᴇʥʽʤʜʝʨʜʽש ʙʽʨʽ, 

ʩʝʙʝʙʽ ʦʣ ʞʦסʘʨʳ ʙʠʦʣʦʛʠʷʣʳײץ ץʥʜʳʣʳץץʘ ʠʝ ʘץʫʳʟʜʘʨʜʳש, ʣʠʧʠʜʪʝʨʜʽש, ʤʠʥʝʨʘʣʜʳ 

ʟʘʪʪʘʨʜʳש, ʩʦʥʜʘʡ-ʘץ ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ ʩʳʥʜʳ ʤʘʢʨʦʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ᴅʨʪװʨʣʽ 

ʜᴅʨʫʤʝʥʜʝʨʜʽש ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʘʡʜʘ, ʙʘʣʳץʪʳש ʩʫ ʦʨʪʘʩʳʥʘʥ ʫʣʳ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳ 

ʩʽשʽʨʫ ʞᴅʥʝ ʞʠʥʘץʪʘʫ ץʘʙʽʣʝʪʽ ʦʥʳש ʩʘʧʘʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʪᴇʤʝʥʜʝʪʽʧ, ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʪʽʥ ʬʘʢʪʦʨסʘ ʘʡʥʘʣʜʳʨʘʜʳ [1-4]. 

 ʘʨʳ ᴇʥʽʤʜʝʨʤʝʥסʳ ʞʦסʥʜʳʣʳײץ ץʘʤʜʳסʪʳ ʪʘץʳ ʭʘʣʳסʰʘʨʫʘʰʳʣʳ ץʳ ʙʘʣʳסʩʪʘʥʜʘץʘʟʘפ

 ץʞᴅʥʝ ʙʘʣʳ ץʩʘʣʘ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹʘʣʳ ץʳʟʜʳ ʩʪʨʘʪʝʛʠʷʣʳשʘʰʘʥ ʤʘץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ᴅʨץ

ᴇʥʽʤʜʝʨʽʥʽײץ שʨʘʤʳʥʜʘ ʙʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ײץʥʜʳ, ʦשʪʘʡʣʳ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ 

ʘʤʠʥץʳʰץʳʣʜʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʘʜʘʤ ʘסʟʘʩʳʥʘ ץʘʞʝʪʪʽ ʧʦʣʠץʘʥʳץʧʘסʘʥ ʤʘʡ ץʳʰץʳʣʜʘʨʳ (ʦʤʝʛʘ-

3 ʞᴅʥʝ ʦʤʝʛʘ-6) ʙʘʨ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʝʡʙʽʨ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʙʘʣʳץ ʞᴅʥʝ ʪʝשʽʟ 

ᴇʥʽʤʜʝʨʽ ʘʜʘʤʜʘʨסʘ, װʡ ʞʘʥʫʘʨʣʘʨʳʥʘ ʞᴅʥʝ ʞʘʙʘʡʳ ʝʪץʦʨʝʢʪʽ ʞʘʥʫʘʨʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʠʥʬʝʢʮʠʷʣʳץ ʘʛʝʥʪʪʝʨʜʽש ʢᴇʟʽʥʝ ʘʡʥʘʣʫʳ ʤװʤʢʽʥ [5-8]. 

ʊʽʨʽ ʙʘʣʳץʪʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʘסʳ ʥʝʛʽʟʛʽ ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʙʽʨʽ ï 

ʦʥʳץ שʦשʜʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʦשʜʳʣʳץ ʜʝשʛʝʡʽ ʞʦʥ ʝʪʽʥʽץ שʘʣʳשʜʳסʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ: 

ʩʝʤʽʟ ʙʘʣʳץʪʘʨʜʳש ʘʨץʘ ʪײʩʳ ʝʪʪʽ, ʘʨץʘʩʳʥʳש ʧʽʰʽʥʽ ʞײʤʳʨʣʘʥʳʧ, ʘʥʳץ ץʳʨʣʘʥסʘʥ ʙʦʣʘʜʳ. 

ɹʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʩʘʫ ʙʘʣʳץʪʘʨ ʞʦסʘʨʳ ץʦʟסʘʣʳʩ ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ ʞᴅʥʝ ʩʳʨʪץʳ 

ʪʽʪʽʨʢʝʥʜʽʨʛʽʰʪʝʨʛʝ ʞʝʜʝʣ ʨʝʘʢʮʠʷʩʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ɼʝʥʩʘʫʣʳסʳ ʞʘץʩʳ װʣʛʽʣʝʨʜʝ 

ʞʝʣʙʝʟʝʢʪʝʨʜʽש ʙʽʨץʘʣʳʧʪʳ ʘʰʳʣʳʧ-ʞʘʙʳʣʫʳ ʙʘʡץʘʣʘʜʳ, ץʘʙʳʨʰʘץ ʞʘʤʳʣסʳʩʳ ʙװʪʽʥ, 

ʩʳʨʪץʳ ʤʝʭʘʥʠʢʘʣʳץ ʟʘץʳʤʜʘʥʫʣʘʨ ʤʝʥ ʧʠʛʤʝʥʪʪʽʢ ʘʫʳʪץʫʣʘʨ ʙʦʣʤʘʡʜʳ. ʉʘʫʜʘ ʥװʢʪʝʣʝʨʽʥʜʝʛʽ 

ʘʢʚʘʨʠʫʤ ʞʘסʜʘʡʳʥʜʘ ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽ ʙʘʣʳץʪʘʨ, ᴅʜʝʪʪʝ, ʩʫ ʙʘסʘʥʳʥʳש ʦʨʪʘסשʳ ʥʝʤʝʩʝ 

ʪᴇʤʝʥʛʽ ץʘʙʘʪʪʘʨʳʥʜʘ ʙʝʣʩʝʥʜʽ ץʦʟסʘʣʳʧ ʞװʨʝʜʽ. ɸʣ ץʦʟסʘʣʳʩ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʝʫʽ, 

ʙװʡʽʨʽʤʝʥ ʥʝʤʝʩʝ ʙʘʫʳʨʳʤʝʥ ʞʦסʘʨʳ ץʘʨʘʪʳʧ ʩʫ ʙʝʪʽʥʜʝ ץʘʣץʳʧ ʞװʨʫʽ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʢװʡʟʝʣʽʩ ʧʝʥ ʧʘʪʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʙʝʣʛʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʙʘʣʳץ ʩʘʧʘʩʳʥʳש 

ʪᴇʤʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ [9-12] . 

ɹʘʣʳץʪʳש ʩʘʧʘʩʳʥ ʘʥʳץʪʘʡʪʳʥ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʜʝʥʝʩʽʥʽש ʪʳסʳʟ 

ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ, ʪʝʨʽ ʞʘʙʳʥʜʳʩʳʥʳש ʤᴇʣʜʽʨ ʙʦʣʫʳ, ʞʝʣʙʝʟʝʢʪʝʨʽʥʽש ʘʰʳץ-ץʳʟʳʣ ʪװʩʪʽ ʙʦʣʫʳ 

ʞᴅʥʝ ʢᴇʟʜʝʨʽʥʽש ʘʡץʳʥ ʰʳסʳץשʳ ʙʦʣʫʳ ʞʘʪʘʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ᴇʥʽʤʥʽש ʞʦסʘʨʳ ʩʘʧʘʩʳ ʤʝʥ 
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ʙʘʣסʳʥʜʳסʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ɼʝʛʝʥʤʝʥ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʜᴅʣʜʽʛʽ ʰʝʢʪʝʫʣʽ, ᴇʡʪʢʝʥʽ 

ʤײʟʜʘʪʳʣסʘʥ ʙʘʣʳץ ʪʦʣʳץ ʝʨʽʛʝʥʛʝ ʜʝʡʽʥ ʘʡץʳʥ ʠʽʩ ʙᴇʣʤʝʡʜʽ, ʙײʣ ʙʘʣסʳʥʜʳץʪʳ ʠʽʩ ʘʨץʳʣʳ 

ʙʘסʘʣʘʫʜʳ ץʠʳʥʜʘʪʘʜʳ. ʄײʟʜʘʪʳʣסʘʥ ʙʘʣʳץʪʳש ʩʘʧʘʩʳʥ ʘʥʳץʪʘʫ װʰʽʥ, ʟʝʨʪʪʝʫʰʽʣʝʨ ʞʘʙʳץ 

ʳʜʳʩʪʘ ʩʫ ץʘʡʥʘʪʳʧ, ʦסʘʥ ʙʘʣʳץʪʳש ʙʽʨ ʙᴇʣʽʛʽʥ ʩʘʣʳʧ, ʠʽʩʽʥ ʪʝʢʩʝʨʫ ᴅʜʽʩʽʥ ײʩʳʥʘʜʳ ʥʝʤʝʩʝ 

ʧʳʰʘץʧʝʥ ײʰʪʘʧ, ʧʳʰʘץʪʘסʳ ʠʽʩʪʽ ʙʘסʘʣʘʡʜʳ. ʂᴇʧʪʝʛʝʥ ʘʚʪʦʨʣʘʨ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨ 

ʙʦʡʳʥʰʘ, ʧʳʰʘץʪʘ ʞʘסʳʤʩʳʟ ʠʽʩʪʽש ʙʦʣʫʳ ʤʠʢʨʦʙʠʦʣʦʛʠʷʣʳץ ʙײʟʳʣʫʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ 

ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ᴇʥʽʤʥʽש ʪʘסʘʤʜʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʪᴇʤʝʥʜʝʛʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ [13,14] . 

ʊײʟʜʘʣסʘʥ ʞᴅʥʝ ʳʩʪʘʣסʘʥ ʙʘʣʳץ ʝʪʽʥ ᴇʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʪװʪʽʥ ʪװʟʫ װʰʽʥ ʘʣʜʳʥ ʘʣʘ 

ᴇשʜʝʣʛʝʥ (ײʰʪʘʣסʘʥ ʞᴅʥʝ ʢʝʧʪʽʨʽʣʛʝʥ) ʘסʘʰ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣ ʙײʨʘʧ-ʙײʨʘʧ ʩʫʳʨʳʣʘʜʳ ʞᴅʥʝ 

ʠʽʩʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʪʝʢʩʝʨʽʣʝʜʽ. ɹʘʣʳץʪʳש ʩʘʧʘʩʳʥ ʩʳʨʪץʳ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʽ 

ʙʦʡʳʥʰʘ ʜʘ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ. ʉʘʣץʳʥʜʘʪʳʣסʘʥ ʞʘʩ ʙʘʣʳץʪʳש ʜʝʥʝʩʽ ʪʳסʳʟ ʞᴅʥʝ ʝʪʽʥʽץ שʘʪʪʳ 

ʙʦʣʫʳ ʩʘʧʘʥʳש ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʦסʘʨʳ ʩʘʧʘʣʳ ʙʘʣʳץʪʳש 

ʞʝʣʙʝʟʝʢʪʝʨʽ ʘʰʳץ-ץʳʟʳʣ ʪװʩʪʽ, ʢᴇʟʜʝʨʽ ʘʡץʳʥ ʞᴅʥʝ ʰʳסʳץשʳ, ʜʝʥʝ ʙʝʪʽ ʤᴇʣʜʽʨ ᴅʨʽ ʞʳʣʪʳʨ 

ʙʦʣʳʧ, ץʘʙʳʨʰʘץʪʘʨʳ ʪʝʛʽʩ ʞᴅʥʝ ʪʝʨʽʛʝ ʤʳץʪʘʧ ʞʘʙʳʩץʘʥ ʙʦʣʘʜʳ. ɹײʣʰʳץʝʪ ײʣʧʘʩʳ ʪʳסʳʟ 

 .ʘ ʠʝץʳ ʰʳʣʳʤʳ ʤᴇʣʜʽʨ ʩʠʧʘʪץʘʥ, ʘʣ ʩʳʨʪץʩʳ ʙʘʡʣʘʥʳʩץʡʝʢʧʝʥ ʞʘװʨʳʣʳʤʜʳ ʞᴅʥʝ ʩײץ

ʉʘʣץʳʥʜʘʪʳʣסʘʥ ʙʘʣʳץʪʳש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫʜʘ ʦʥʳש ʢʦʥʩʠʩʪʝʥʮʠʷʩʳ ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: ʞʦסʘʨʳ ʩʘʧʘʜʘסʳ ʙʘʣʳץʪʳש ʝʪʽʥ ʩʘʫʩʘץʧʝʥ ʙʘʩץʘʥʜʘ ʙʝʪʽʥʜʝ ʦʡʳץ ץʘʣʤʘʡʜʳ 

ʞᴅʥʝ ʙʘʩʪʘʧץʳ ʧʽʰʽʥʽʥʝ ʞʳʣʜʘʤ ʦʨʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤײʥʜʘʡ ʙʘʣʳץ ʩʫסʘ ʩʘʣʳʥסʘʥ ʢʝʟʜʝ 

ʪװʙʽʥʝ ʙʘʪʳʧ ʢʝʪʝʜʽ. 

 .ʨʘʜʳײʜʝʨʜʝʥ ʪשʢʝʟʝ ץʜʝʫ ʘʨʥʘʡʳ ʪʝʭʥʦʣʦʛʠʷʣʳשʳ ᴇץʘʰסʪʘʨʜʳ ʘʣץʪʳ ʙʘʣʳץʘʙʳʨʰʘפ

ʂᴇʢʩʝʨʢʝ, ʰʦʨʪʘʥ, ʪץײʳ, ʪʘʙʘʥ ʞᴅʥʝ ʙʘʩץʘ ץʘʙʳʨʰʘץʪʳ ʪװʨʣʝʨʜʽש ʙᴇʣʰʝʢʪʝʫ ʧʨʦʮʝʩʽʥʜʝ ʘʨץʘ 

 ʝʢʽ שʘʥʘʪʪʳץ ʢᴇʤʝʛʽʤʝʥ שʪʳץʰʽʥ ᴇʪʢʽʨ ʧʳʰʘװ ʣײʘʥʘʪʪʘʨʳ ʘʣʜʳʤʝʥ ʘʣʳʥʳʧ ʪʘʩʪʘʣʘʜʳ. ɹץ

ʞʘסʳʥʘʥ ʪʝʨʝש ʝʤʝʩ ʪʽʣʽʢ ʞʘʩʘʣʳʧ, ײץʡʨʳץʪʘʥ ʙʘʩʪʳש ʞʘסʳʥʘ ץʘʨʘʡ ʪʦʣʳץ ʢʝʩʫ ʞװʨʛʽʟʽʣʝʜʽ. 

 .ʨʛʽʟʽʣʝʜʽװʠʷʪ ʞץײʳʣʳ ʤץʢʢʽʰ ʘʨװ ʥʝʤʝʩʝ ʘʨʥʘʡʳ ץʪʘʨʜʳ ʪʘʟʘʣʘʫ ʧʳʰʘץʘʙʳʨʰʘפ

ɯʰʢʽ ʘסʟʘʣʘʨʜʳ ʘʣʫ ʢʝʟʽʥʜʝ ʪʘʤʘץ ʘʩʪʳ ʙᴇʣʽʤʽʥʝʥ ʙʘʩʪʘʧ ʘʨʪץʳ ʞװʟʫ ץʘʥʘʪʳʥʘ ʜʝʡʽʥʛʽ 

ʘʡʤʘץ ʪʽʣʽʥʽʧ ʘʰʳʣʘʜʳ. ɯʰʢʽ ʘסʟʘʣʘʨ ץײʳʧʪʳʣʳץʧʝʥ ʰʳסʘʨʳʣʘʜʳ, ᴇʪ ץʘʙʳʥʳש ʞʘʨʳʣʤʘʫʳʥʘ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. פʘʞʝʪʩʽʟ ʙᴇʣʽʢʪʝʨ ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ 

ʞʦʡʳʣʘʜʳ [15-20]. 

ʆʩʳסʘʥ ʦʨʘʡ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ ï ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘסʳ ʙʘʣʳץʪʘʨ 

ʧʦʧʫʣʷʮʠʷʩʳʥʜʘ ʠʥʚʘʟʠʷʣʳץ ʘʫʨʫʣʘʨʜʳ ʟʘʤʘʥʘʫʠ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ 

ʘʥʳץʪʘʫ, ʦʣʘʨʜʳש ʪʘʨʘʣʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ.  ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ɾᴅשʛʽʨ ʭʘʥ ʘʪʳʥʜʘסʳ ɹʘʪʳʩ 

 çɺʝʪʝʨʠʥʘʨʠʷ ʞᴅʥʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷè שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʪʝʭʥʠʢʘʣʳ-ץʩʪʘʥ ʘʛʨʘʨʣʳץʘʟʘפ

ʠʥʩʪʠʪʫʪʳʥʳש ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ çɽʣ ʳʨʳʩʳè ʞᴅʥʝ 

çʄʠʨʣʘʥè ʙʘʟʘʨʣʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʣʳץʪʘʨ ץʦʣʜʘʥʳʣʜʳ. ɾʘʣʧʳ 3 ʪװʨʜʝʥ ï ʤᴇשʢʝ, ʩʘʟʘʥ ʞᴅʥʝ 

ʢᴇʢʩʝʨʢʝ ï ᴅʨץʘʡʩʳʩʳʥʘʥ 5 ʜʘʥʘ, ʙʘʨʣʳסʳ 15 ʩʳʥʘʤʘ ʘʣʳʥʜʳ. 

ɹʘʣʳץʪʘʨʜʳש ʞʘʣʧʳ ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʄɽʄʉʊ 7631-

2008 çɹʘʣʳץ, ʙʘʣʳץ ʝʤʝʩ ʦʙʲʝʢʪʽʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʘʥ ʘʣʳʥʘʪʳʥ ᴇʥʽʤʜʝʨè ʩʪʘʥʜʘʨʪʳʥʘ ʩᴅʡʢʝʩ 

ʟʝʨʪʪʝʣʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʜʝ ʘʪʘʣסʘʥ 

ʩʪʘʥʜʘʨʪ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʜʳ. 

ɹʘʢʪʝʨʠʦʩʢʦʧʠʷʣʳϨ ʟʝʨʪʪʝʫ ϸʜʽʩʽ. ɹʘʣʳץ ʙײʣʰʳץʝʪʽʥʽש ʙʝʪʢʽ ʞᴅʥʝ ʪʝʨʝץ שʘʙʘʪʪʘʨʳʥʘʥ 

ʟʘʪʪʳץ ʰʳʥʳסʘ ʞסײʳʥʜʳ ʜʘʡʳʥʜʘʣʜʳ. ʇʨʝʧʘʨʘʪ ʙʝʢʽʪʽʣʽʧ, ɻʨʘʤ ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʙʦʷʣʜʳ. 

pH ʤϸʥʽʥ ʘʥʳϨʪʘʫ ϸʜʽʩʽ. 10 ʛʨʘʤʤ ʙײʣʰʳץʝʪ ײʣʧʘʩʳ ײʩʘץʪʘʣʳʧ ʪʫʨʘʣסʘʥ ʩʦש, ʦʥʳש  

10 ʝʩʝʣʽʢ ʢᴇʣʝʤʽʥʜʝ ʜʠʩʪʠʣʴʜʝʥʛʝʥ ʩʫ ץʦʩʳʣʳʧ, 15 ʤʠʥʫʪ ʪײʥʜʳʨʳʣʜʳ. פʦʩʧʘ ʩװʟʽʣʛʝʥʥʝʥ 

ʢʝʡʽʥ ʘʣʳʥסʘʥ ʬʠʣʴʪʨʘʪʪʳ6 ש ʤʣ-ʽʥʝ 1 ʤʣ ʧʘʨʘʥʠʪʨʦʬʝʥʦʣ ʠʥʜʠʢʘʪʦʨʳ ץʦʩʳʣʳʧ, ʤץײʠʷʪ 

ʘʨʘʣʘʩʪʳʨʳʣʜʳ. ʄʠʭʘʵʣʠʩ ʢʦʤʧʘʨʘʪʦʨʳ ʢᴇʤʝʛʽʤʝʥ װʣʛʽʥʽש pH ʤᴅʥʽ ʵʪʘʣʦʥʜʘʨʤʝʥ 

ʩʘʣʳʩʪʳʨʳʣʳʧ ʘʥʳץʪʘʣʜʳ. 

ɸʤʤʠʘʢʪʳ ʅʝʩʩʣʝʨ ʨʝʘʢʪʠʚʽʤʝʥ ʘʥʳϨʪʘʫ ϸʜʽʩʽ. pH ʘʥʳץʪʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣסʘʥ 

ʩװʟʽʥʜʽʜʝʥ 1 ʤʣ ʘʣʳʥסʘʥ ʞᴅʥʝ ʦסʘʥ 10 ʪʘʤʰʳ ʅʝʩʩʣʝʨ ʨʝʘʢʪʠʚʽ ץʦʩʳʣʜʳ. פʦʩʧʘ ʰʘʡץʘʣʳʧ, 

ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʩײʡʳץʪʳץʪʳש ʪװʩʽ ʤʝʥ ʪײʥʳץʪʳʣʳסʳ ʘʥʳץʪʘʣʜʳ. 

ʈʝʜʫʢʪʘʟʘ ʩʳʥʘʤʘʩʳ ϸʜʽʩʽ. 5 ʛʨʘʤʤ ʪʘʨʪʳʣסʘʥ ʙʘʣʳץ ʝʪʽ ʰʳʥʳ ʳʜʳʩץʘ ʩʘʣʳʥʳʧ, װʩʪʽʥʝ 

ʜʠʩʪʠʣʴʜʝʥʛʝʥ ʩʫ ײץʡʳʣʳʧ ʞᴅʥʝ 30 ʤʠʥʫʪץʘ ʪײʥʜʳʨʳʣʜʳ. ʂʝʡʽʥ 1 ʤʣ 0,1% ʤʝʪʠʣʝʥ ʢᴇʛʽʥʽש 

ʩʫʜʘסʳ ʝʨʽʪʽʥʜʽʩʽ ץʦʩʳʣʳʧ, ʞʘץʩʳʣʘʧ ʰʘʡץʘʣʜʳ. ʕʢʩʪʨʘʢʪʪʽװ שʩʪʽ 1 ʩʤ ץʘʣʳשʜʳץʪʘ ʚʘʟʝʣʠʥ 

ʤʘʡʳʤʝʥ ʞʘʙʳʣʳʧ, ʪʝʨʤʦʩʪʘʪץʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. 
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ʇʝʨʠʦʢʩʠʜʘʟʘ ʩʳʥʘʤʘʩʳ ϸʜʽʩʽ. ɾʝʣʙʝʟʝʢʪʝʥ 1:10 ץʘʪʳʥʘʩʪʘ ʩװʟʽʥʜʽ ʜʘʡʳʥʜʘʣʳʧ, ʦסʘʥ 5 

ʪʘʤʰʳ 0,2% ʙʝʥʟʠʜʠʥ ʩʧʠʨʪ ʝʨʽʪʽʥʜʽʩʽ ʞᴅʥʝ 2 ʪʘʤʰʳ 1% ʩʫʪʝʛʽ ʘʩץʳʥ ʪʦʪʳסʳ ץʦʩʳʣʜʳ. פʦʩʧʘ 

ʘʨʘʣʘʩʪʳʨʳʣʳʧ ʟʝʨʪʪʝʣʜʽ. 

 ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʪʘʣʜʘʫʣʘʨ. ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʙʘʨʳʩʳʥʜʘ ʝש ʘʣʜʳʤʝʥ 

ʙʘʣʳץʪʘʨʜʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʟʠʢʦ-ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʟʝʨʪʪʝʣʜʽ. ʉʝʟʽʤʜʽʢ 

ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʩʳʨʪץʳ ʪװʨʽ, ʢᴇʟʽʥʽש ʞʘסʜʘʡʳ, ʽʰʢʽ ʘסʟʘʣʘʨ ʤʝʥ ʙײʣʰʳץ ʝʪʪʽש ʞʘסʜʘʡʳ 

ʤץײʠʷʪ ץʘʨʘʣʜʳ. ʉʝʟʽʤʜʽʢ ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʩᴅʡʢʝʩ ʙʘʣʘʫʩʘ ʙʘʣʳץʪʘʨʜʳש ʩʳʨʪץʳ ʙʝʪʢʝʡʽ ʪʘʟʘ, 

 ʳʟסʝʪʽ ʪʳ ץʣʰʳײʢᴇʨʽʥʽʧ, ʙ ץʟʘʣʘʨʳ ʘʥʳסʳ, ʽʰʢʽ ʘץשʳסʳ ʞʳʣʪʳʨ, ʢᴇʟʜʝʨʽ ʰʳסʘʙʳʨʰʘץ

ʢʦʥʩʠʩʪʝʥʮʠʷʣʳ ʙʦʣʳʧ ʢʝʣʜʽ. ɸʣ ʙʘʣʘʫʩʘʣʳסʳ ʢװʤᴅʥʜʽ ʜʝʧ ʪʘʥʳʣסʘʥ ʙʘʣʳץʪʘʨʜʳש ʩʳʨʪץʳ ʪװʨʽ 

ʞʘʙʳʩץʘץ ,ץʳʰץʳʣ ʠʽʩʪʽ, ץʘʙʳʨʰʘסʳ ʞʝשʽʣ ʞײʣʳʥʜʳ, ʢᴇʟʜʝʨʽ ʪᴇʤʝʥ ʪװʩʢʝʥ, ʽʰʢʽ ʘסʟʘʣʘʨʳ 

ʩʘʨסʘʡסʘʥ ʞᴅʥʝ ʙײʣʰʳץ ʝʪʽ ᴅʣʩʽʟ ʢʦʥʩʠʩʪʝʥʮʠʷʣʳ ʙʦʣʜʳ. ʉʳʥʘʤʘʣʘʨʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ 

ʩʝʟʽʤʜʽʢ ᴅʜʽʩʪʝʤʝ ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ (1-ʢʝʩʪʝ, 1-ʩʫʨʝʪ). 

 

ʂʝʩʪʝ 1 ï ɹʘʣʳץʪʳ ʩʝʟʽʤʜʽʢ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ, n=15 

ʂᴇʨʩʝʪʢʽʰʪʝʨ 

 

ɿʝʨʪʪʝʫ ʪʦʧʪʘʨʳʥʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

ˉ1 ʐʦʨʪʘʥ (n=5) ˉ2 ʉʘʟʘʥ (n=5) ˉ3 ʂᴇʢʩʝʨʢʝ (n=5) 

ʉʳʨʪץʳ ʢᴇʨʽʥʽʩʽ 

ʉʳʨʪץʳ ץʘʙʳסʳ ʪʘʟʘ, 

ʪʘʙʠסʠ ʨʝשʜʽ, ʰʳʨʳʰ 

 ,ʘʙʘʪʳ ʤᴇʣʜʽʨץ

ʞʳʣʪʳʨ, 

 ʳʟסʪʘʨʳ ʪʳץʘʙʳʨʰʘץ

ʞʘʙʳʩץʘʥ 

4 ʙʘʣʳץ ʪʘʟʘ, ʪʘʙʠסʠ ʨʝשʜʽ, 

ʰʳʨʳʰ ץʘʙʘʪʳ ʤᴇʣʜʽʨ, 

ʞʳʣʪʳʨ, ץʘʙʳʨʰʘץʪʘʨʳ 

ʪʳסʳʟ; 1 װʣʛʽ ʘʟʜʘʧ 

ʣʘʩʪʘʥסʘʥ, ʰʳʨʳʰʪʳ, 

 ʘʡשʪʘʨʳ ʦץʘʙʳʨʰʘץ

ʘʞʳʨʘʡʜʳ 

ʉʳʨʪץʳ ץʘʙʳסʳ ʪʘʟʘ, 

ʪʘʙʠסʠ ʨʝשʜʽ, ʰʳʨʳʰ 

 ,ʘʙʘʪʳ ʤᴇʣʜʽʨץ

ʞʳʣʪʳʨ, 

 ʳʟסʪʘʨʳ ʪʳץʘʙʳʨʰʘץ

ʞʘʙʳʩץʘʥ 

ɹײʣʰʳץʝʪ ʪʽʥʽ 

ʉװʡʝʢʪʝʨʛʝ ʙʝʨʽʢ 

ʙʝʢʽʥʛʝʥ, ʘʞʳʨʘʪʫ װʰʽʥ 

ʢװʰ ץʘʞʝʪ 

ʂʝʡʙʽʨ װʣʛʽʣʝʨʜʝ 

ʙײʣʰʳץʝʪʪʝʨ ʩװʡʝʢʪʝʥ ʦשʘʡ 

ʘʞʳʨʘʡʜʳ 

ʉװʡʝʢʢʝ ʙʝʨʽʢ 

ʙʝʢʽʥʛʝʥ, ʘʞʳʨʘʪʫ 

 ʘʞʝʪץ ʰװʰʽʥ ʢװ

ɯʰʢʽ ʤװʰʝʣʝʨʽ 

ɸʥʘʪʦʤʠʷʣʳץ ʜײʨʳʩ 

ʦʨʥʘʣʘʩץʘʥ, ʽʰ ץʫʳʩʳ 

ʪʘʟʘ, ʧʘʪʦʣʦʛʠʷ ʞᴅʥʝ 

ʧʘʨʘʟʠʪʪʝʨ ʞʦץ 

ɸʥʘʪʦʤʠʷʣʳץ ʜײʨʳʩ 

ʦʨʥʘʣʘʩץʘʥ, ʧʘʪʦʣʦʛʠʷ ʤʝʥ 

ʧʘʨʘʟʠʪʪʝʨ ʘʥʳץʪʘʣסʘʥ ʞʦץ 

ɸʥʘʪʦʤʠʷʣʳץ ʜײʨʳʩ 

ʦʨʥʘʣʘʩץʘʥ, ʧʘʪʦʣʦʛʠʷ 

ʤʝʥ ʧʘʨʘʟʠʪʪʝʨ ʞʦץ 

ɾʝʣʙʝʟʝʢʪʝʨ 

ɸʰʳץ-ץʳʟʳʣ ʪװʩʪʽ, 

ʙᴇʛʜʝ ʠʽʩʩʽʟ, ʪʘʙʠסʠ 

 ʘʣʳʧʪʘץ

 ʣʛʽʜʝװ ʘʣʳʧʪʳ, 2ץ ʣʛʽʜʝװ 3

 ʳʤʩʳʟ ʠʽʩʽסʩ, ʞʘװʳʨ ʪשʦץ

ʙʘʨ, ʞʝʣʙʝʟʝʢ ʜʦסʘʩʳʥʘʥ 

ʘʣʰʘץ ʦʨʥʘʣʘʩץʘʥ 

ɸʰʳץ-ץʳʟʳʣ ʪװʩʪʽ, 

ʙᴇʛʜʝ ʠʽʩʩʽʟ, ץʘʣʳʧʪʳ 

ʂᴇʟʽ 

ɸʡץʳʥ ʰʳסʳץשʳ, 

ʙװʪʽʥ, ʟʘץʳʤʜʘʥʙʘסʘʥ, 

ʘʰʳץ ᴅʨʽ ʤᴇʣʜʽʨ ʪװʩ 

ʐʳסʳץשʳ, ʟʘץʳʤʜʘʥʙʘסʘʥ, 

ʘʰʳץ ʪװʩʪʽ 

ɸʡץʳʥ ʰʳסʳץשʳ, 

ʙװʪʽʥ, ʟʘץʳʤʜʘʥʙʘסʘʥ, 

ʘʰʳץ ʪװʩʪʽ 

ʀʽʩʽ 

ɹᴇʛʜʝ ʠʽʩʩʽʟ, ʙʘʣʳץץʘ 

ʪᴅʥ ʪʘʙʠסʠ ʠʽʩʽ 

ʩʘץʪʘʣסʘʥ 

 ʣʛʽʜʝװ ʘʣʳʧʪʳ, 2ץ ʣʛʽʜʝװ 3

ʙᴇʛʜʝ, ʞʘסʳʤʩʳʟ ʠʽʩʽ ʙʘʨ 

ɹᴇʛʜʝ ʠʽʩʩʽʟ, ʙʘʣʳץץʘ 

ʪᴅʥ ʪʘʙʠסʠ ʠʽʩʽ 

ʩʘץʪʘʣסʘʥ 

 

 
ʉʫʨʝʪ 1 ï פʘʙʳʨʰʘץʪʳ ʙʘʣʳץʪʘʨʜʳש ʦʨʛʘʥʦʣʝʧʪʠʢʘʣʳץ ʙʘסʘʣʘʫ װʣʛʽʣʝʨʽ: 1 ï ʩʘʟʘʥ, 2 ï ʰʦʨʪʘʥ, 

3 ï ʢᴇʢʩʝʨʢʝ. 

 


