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THE MORPHOLOGICAL AND BIOCHEMICAL BLOOD PARAMETERS OF SHEEP
AFFECTED BY MASTITIS

Annotation

Mastitis in sheep causes significant harm both to animal health and to the sheep farming
economy. Treatment and prevention of mastitis require substantial investment in acquiring medicinal
products, antiseptics, veterinary services, and other necessary materials. Morphological and
biochemical blood parameters can serve as important indicators for diagnosing mastitis in sheep. The
article presents the results of a study on the morphological and biochemical blood parameters of sheep
affected by various forms of mastitis. The investigation of morphological and biochemical blood
parameters in acute catarrhal, serous, and subclinical forms of mastitis in sheep revealed characteristic
changes in blood before and after treatment. In cases of acute catarrhal, serous, and subclinical
mastitis, a decrease in the number of erythrocytes and hemoglobin levels, an increase in leukocyte
count, a decrease in glucose levels, an increase in total protein, and a decrease in albumin levels were
observed. For treatment, Kalankhin preparation was used, which was rubbed into the udder.
Additionally, the intracisternal administration of a physiologic saline solution, preheated to 37°C, at a
dose of 20 ml with a concentration of 600 mg/L, was performed for three days. After treatment, blood
parameters returned to physiological norms, where an increase in the number of erythrocytes and
hemoglobin levels, a decrease in leukocyte count, an increase in glucose levels, a decrease in total
protein, and an increase in albumin levels were observed. These changes indicate the restoration of
metabolism, a reduction in the inflammatory process, and an improvement in metabolic exchange after
treatment. Thus, the conducted study showed that acute catarrhal, serous, and subclinical forms of
mastitis in sheep lead to shifts in morphological and biochemical blood parameters. After treatment,
changes in parameters indicate a positive trend in restoring homeostasis and animal health. The use of
environmentally friendly and safe preparations helps increase the effectiveness of treatment and the
organism'’s resistance to diseases.
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Introduction. Mastitis in sheep is a prevalent inflammatory condition of the mammary gland
caused by various pathogenic microorganisms. This condition can significantly reduce milk yields,
deteriorate its quality, and lead to substantial economic losses for farmers. The causes of mastitis in
sheep can be diverse, including bacterial, viral, and fungal infections. Trauma, stress, improper care,
and even genetic factors can also contribute to the development of this disease.Key symptoms of
mastitis in sheep include swelling and tenderness of the udder, changes in the color and consistency of
milk, elevated body temperature, and general weakness of the animal. Laboratory milk examinations,
as well as clinical examinations of the udder, are conducted for mastitis diagnosis. Treatment of
mastitis in sheep typically involves the administration of antibiotics, anti-inflammatory drugs, and
other medications under the supervision of a veterinarian. It is also important to ensure good housing
conditions, proper nutrition, and disease prevention to prevent its recurrence [1, 2, 3].

Mastitis in sheep causes significant harm to both animal health and the livestock economy. Here
are several main aspects of the damage caused by this disease. Mastitis reduces sheep productivity by
increasing the number of somatic cells in milk, which in turn reduces its quality and quantity. Milk
from infected sheep may contain blood, pus, bacteria, and other impurities, rendering it unfit for
consumption and industrial processing. Mastitis can lead to reduced sheep fertility due to disruptions
in their reproductive function. Treatment and prevention of mastitis require significant expenditures on
the acquisition of medications, antiseptics, veterinary services, and other necessary materials [4, 5, 6,
7]. In cases of severe mastitis, when treatment is ineffective, animal culling may be necessary,
resulting in direct financial losses for the farmer. Products from animals with mastitis may be rejected
by the market due to their low quality, which can negatively impact the farmer's reputation and lead to
loss of customers.

Mastitis is one of the most common and serious diseases in sheep, thus studying its
morphological and biochemical aspects in blood is essential for early diagnosis and effective treatment
of this disease. Mastitis in sheep leads to decreased animal productivity and increased costs for
treatment and prevention. Research in the field of morphological and biochemical blood parameters
can help optimize approaches to managing sheep health and minimize economic losses. Studying
morphological and biochemical changes in blood in mastitis in sheep contributes to the development
of diagnostic, treatment, and prevention methods for this disease, which is an important direction in
veterinary medicine. Modern trends in scientific research in veterinary medicine and animal husbandry
pay special attention to the development of innovative methods for diagnosing and treating diseases in
animals, including mastitis in sheep [7, 9, 10]. Thus, research focused on morphological and
biochemical blood parameters in mastitis in sheep is highly relevant and important for contemporary
veterinary practice and science.

The study of morphological and biochemical blood parameters in mastitis in sheep holds
significant importance for the practice of veterinary medicine and animal husbandry. Morphological
and biochemical blood parameters can serve as important indicators for diagnosing mastitis in sheep.
Investigating these parameters allows the detection of inflammatory processes in the animal's body
and determines the severity of the condition. The examination of morphological and biochemical
blood parameters enables the assessment of mastitis severity in sheep and determines the necessity of
treatment. Elevated levels of certain indicators may indicate the severity of the disease and require
immediate intervention by a veterinary specialist [11, 12, 13]. Changes in morphological and
biochemical blood parameters can be utilized to monitor the effectiveness of mastitis treatment in
sheep. Based on research findings, the response of the animal's body to therapy can be evaluated, and
necessary adjustments to the treatment regimen can be made. Research on morphological and
biochemical blood parameters can aid in the development of effective preventive measures and control
strategies for mastitis in sheep. Understanding the changes occurring in the animal's body during the
development of this disease allows the development of prevention strategies and timely intervention.
Thus, the study of morphological and biochemical blood parameters in mastitis in sheep is crucial for
the diagnosis, treatment, prevention, and control of this disease, contributing to the improvement of
animal health and livestock productivity [14, 15].
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The aim of this study is to investigate morphological and biochemical blood parameters in
sheep with mastitis and after treatment to identify characteristic changes that can be used for early
diagnosis, severity assessment, and treatment effectiveness evaluation of this disease.

Materials and methods. The research material was obtained from the experimental farm
Akzhaik located in the settlement of Atameken, Taskala district of the West Kazakhstan region. The
study was conducted on 45 sheep with catarrhal, serous, and subclinical mastitis, which were divided
into three groups in equal numbers. The first group consisted of sheep with catarrhal mastitis, the
second with serous mastitis, and the third with subclinical mastitis. Blood samples were taken from all
animals before and after treatment for subsequent examination.

For treatment, the drug "Kalankhin™ was used, which was rubbed into the udder. Additionally,
the active physiological solution drug was administered intracisternally, preheated to 37°C, at a dose
of 20 ml with a concentration of 600 mg/l for three days. Morphological blood parameters were
measured at the veterinary clinic of the West Kazakhstan Agricultural-Technical University named
after Zhangir Khan.

Clinical mastitis is characterized by obvious signs of inflammation of the mammary gland, such
as swelling, redness, increased milk temperature, and the presence of purulent or bloody discharge.
This type of mastitis is easily diagnosed visually. Subclinical mastitis does not exhibit obvious
symptoms but is accompanied by changes in the milk and blood composition of the animal. It is
diagnosed through milk and blood analysis [16, 17, 18].

The diagnosis of clinical mastitis in animals involves a series of methods and procedures to
determine the presence and nature of inflammation in the mammary gland. The main diagnostic
methods included: Clinical examination: The veterinarian conducted a visual examination of the udder
and surrounding tissues, as well as evaluated the animal's behavior. Signs of inflammation included
swelling, redness, hot udder to the touch, and changes in milk (color, consistency) [13, 20, 21].
Physicochemical milk analysis: Laboratory examination of milk was performed to detect bacteria,
somatic cells (the normal content of cells in milk in healthy animals is low), and changes in
physicochemical properties (e.g., increased protein content).

The diagnosis of clinical mastitis in animals requires a comprehensive approach and may
include the use of various research methods to accurately determine the presence and nature of the
inflammatory process in the mammary gland. The diagnosis of subclinical mastitis in animals is more
complex because this form of mastitis is not accompanied by obvious clinical signs. For accurate
diagnosis and severity assessment of subclinical mastitis, a comprehensive approach was used,
including various research methods. Early detection and treatment of subclinical mastitis are important
for preventing the transition of the disease to the clinical form and minimizing damage to animals and
milk production. We performed the Dimastin test. The Dimastin test (or Dimastin test) is one of the
methods for diagnosing subclinical mastitis in sheep [22].

Blood samples were taken from all animals for analysis. Blood samples were taken before the
start of treatment and after the completion of treatment to assess the dynamics of changes in
parameters. Blood was taken from the jugular vein of the sheep. For the assessment of morphological
blood parameters, a complete blood count was performed, including the determination of leukocyte,
erythrocyte, and hemoglobin levels. For the study of biochemical blood parameters, an analysis of
biochemical components such as total protein, glucose, albumin, and bilirubin was conducted. Blood
analysis was performed using a hematological and biochemical blood analyzer. Working with a
hematological and biochemical blood analyzer included a series of steps that needed to be performed
to obtain accurate and reliable analysis results. Before starting the analysis, blood samples were
prepared. Venous blood collected in a tube for analysis was used.

The analyzer was turned on, and the availability of consumables (tubes, reagents) and their
suitability were checked. Blood samples were carefully loaded into the appropriate sections of the
analyzer. Analysis parameters were adjusted according to the requirements, and the analysis process
was started. After the analysis was completed, the apparatus automatically displayed the results on the
display. The obtained data were evaluated and recorded. After completing the work, the apparatus was
cleaned and disinfected according to the manufacturer's instructions. Sterility and safety rules were
also observed when working with blood.

The obtained data were statistically processed using Excel 2016 software to assess the mean
arithmetic and mean error of arithmetic. Thus, the study is conducted using a comprehensive
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approach, including morphological and biochemical blood analysis, to identify characteristic changes
in sheep mastitis and assess their significance for the diagnosis and treatment of this disease.

Results and discussion. The results of the study of morphological and biochemical blood
parameters in acute catarrhal mastitis in sheep before and after treatment are presented in Table 1.

After treatment, the number of erythrocytes increased from 6.1 to 7.2, indicating the restoration
of the hematopoietic function of the organism after the inflammatory process. The hemoglobin level
increased from 71.0 to 97.0 after treatment, which also indicates the restoration of blood condition and
improvement of oxygen exchange. The leukocyte count decreased from 8.8 to 6.5 after treatment,
indicating a reduction in the inflammatory process in the organism. The glucose level increased from
1.83 to 2.81 after treatment, which may be a result of compensatory reactions of the organism to
inflammation and treatment. After treatment, the total protein level decreased from 69.7 to 57.3,
indicating an improvement in metabolic processes and a decrease in the inflammatory process. The
albumin level increased from 33.78 to 45.29 after treatment, indicating the restoration of liver function
and improvement of the overall organism condition.

Table 1 — Results of the study of morphological and biochemical blood parameters in acute catarrhal
mastitis in sheep before and after treatment

Indicators Before treatment After treatment
Erythrocytes, 10"/l 6,1£0,37 724031
Hemoglobin, g/l 71,0+4,5 97,0+5,57
Leukocytes, 1071 8,8+0,42 6,5+0,84
Glucose, mmol/I 1,83+0,117 2,81+0,172
Totalprotein, g/l 69,74+2,52 57,3+1,69
Albumin, % 33,78+1,657 45,29+40,62

Thus, the results of the study show that the treatment of acute catarrhal mastitis in sheep leads to
an improvement in morphological and biochemical blood parameters, indicating a positive trend in the
recovery of animal health.

The results of the study of morphological and biochemical blood parameters in serous mastitis
in sheep before and after treatment are presented in Table 2.

After treatment, an increase in the number of erythrocytes from 6.1 to 7.4 and the level of
hemoglobin from 78.3 to 98.1 were observed. This indicates the restoration of hematopoietic function
and normalization of oxygen exchange after the inflammatory process. The leukocyte count decreased
from 7.8 to 6.5 after treatment, indicating a reduction in the inflammatory reaction in the organism.
The glucose level increased from 1.78 to 2.71 after treatment, which may be a result of compensatory
reactions to inflammation and treatment. After treatment, the total protein level decreased from 73.2 to
61.7, and the albumin level increased from 35.94 to 43.52. This may indicate an improvement in
metabolic processes and the restoration of liver function after inflammation.

Table 2 — Results of the study of morphological and biochemical blood parameters in serous mastitis
in sheep before and after treatment

Indicators Before treatment After treatment
Erythrocytes, 10/ 6,1+0,29 7,4+0,31
Hemoglobin, g/l 78,3+1,36 98,1+1,92
Leukocytes, 1071 7,8+0,22 6,5+0,41
Glucose, mmol/I 1,78+0,123 2,71+0,111
Totalprotein, g/l 73,24+2.56 61,7£3,65
Albumin, % 35,94+0,331 43,52+0,434

Thus, the research findings indicate a positive trend in sheep health recovery after serous
mastitis. The reduction in inflammatory response, restoration of hematopoietic function, and
improvement in metabolic exchange signify the effectiveness of the administered therapy.
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The results of the study of morphological and biochemical blood parameters in subclinical
mastitis in sheep before and after treatment are presented in Table 3.

After treatment, a slight increase in the number of erythrocytes from 6.9 to 7.5 and the level of
hemoglobin from 80.1 to 99.2 was observed. This may indicate the normalization of hematopoietic
function and oxygen exchange post-treatment. The leukocyte count decreased from 7.2 to 6.2 after
treatment, indicating a reduction in inflammatory reaction in the udder and mammary gland tissues.
The glucose level increased from 1.92 to 2.69 after treatment, which may be a result of stress and
compensatory reactions to inflammation and treatment. After treatment, the total protein level slightly
increased from 59.3 to 63.1, and the albumin level increased from 39.7 to 41.9. This may suggest an
improvement in metabolic processes and restoration of liver function after inflammation.

Table 3 — Results of the study of morphological and biochemical blood parameters in subclinical
mastitis in sheep before and after treatment

Indicators Before treatment After treatment
Erythrocytes, 10%/1 6,9+0,12 7,5+0,13
Hemaoglobin, g/l 80,1+1,39 99,2+1,27
Leukocytes, 1071 7,2+0,19 6,2+0,31
Glucose, mmol/I 1,92+0,23 2,69+0,178
Totalprotein, g/l 59,3+2,72 63,1+1,67
Albumin, % 39,7+1,59 41,944,12

Thus, the research findings indicate a positive trend in sheep health recovery after subclinical
mastitis. The reduction in inflammatory response, normalization of hematopoiesis, and improvement
in metabolic exchange signify the effectiveness of the administered therapy.

The results of the study of morphological and biochemical blood parameters in various types of
mastitis in sheep before and after treatment allow for the assessment of changes occurring in the
animals' organisms in response to the inflammatory process and therapy.

An increase in the number of erythrocytes and hemoglobin levels after treatment indicates the
restoration of bone marrow function and adequate oxygen supply to the organism after inflammation.
A decrease in leukocyte count after treatment indicates a reduction in the intensity of the inflammatory
process and normalization of the immune response. An increase in glucose levels after treatment may
result from stress and compensatory reactions of the organism to inflammation and treatment. A
decrease in total protein levels after treatment may indicate an improvement in metabolic exchange
and a reduction in the organism's need for protein synthesis. An increase in albumin levels indicates an
improvement in protein synthesis after inflammation.

Thus, the results demonstrate that the treatment of various types of mastitis in sheep not only
contributes to the reduction of the inflammatory process but also restores the organism's basic
functions, such as hematopoiesis, immune reactions, metabolic exchange, and protein synthesis.

Conclusion. The study of morphological and biochemical blood parameters in acute catarrhal,
serous, and subclinical forms of mastitis in sheep revealed characteristic changes in blood before and
after treatment.

In acute catarrhal mastitis, post-treatment showed an increase in the number of erythrocytes and
hemoglobin levels, a decrease in leukocyte count, an increase in glucose levels, a decrease in total
protein, and an increase in albumin levels. These changes indicate restoration of hematopoietic
function, reduction of inflammatory processes, and restoration of metabolic exchange after treatment.

Similarly, in serous mastitis, post-treatment also showed an increase in erythrocyte count and
hemoglobin levels, a decrease in leukocyte count, an increase in glucose levels, a decrease in total
protein, and an increase in albumin levels. These changes suggest restoration of hematopoietic
function, reduction of inflammatory processes, and improvement of metabolic exchange after
treatment.

In subclinical mastitis, post-treatment showed a slight increase in the number of erythrocytes
and hemoglobin levels, a decrease in leukocyte count, an increase in glucose levels, a slight increase in
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total protein, and albumin levels. These changes also indicate normalization of hematopoiesis,
reduction of inflammatory processes, and improvement of metabolic exchange after treatment.

Thus, the conducted study demonstrated that the treatment of acute catarrhal, serous, and
subclinical forms of mastitis in sheep leads to improvements in morphological and biochemical blood
parameters, indicating a positive trend in the recovery of animal health. In the case of mastitis in
sheep, many parameters of homeostasis are altered. The use of effective drugs helps to increase the
organism's resistance to disease by accumulating its own reserves.
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AHHOTAIUSA

MacTuT y oBelr| IpUYHHIET 3HAYUTENbHBIN yiepO Kak 3J0pOBBIO )KHBOTHBIX, TAK M DKOHOMHUKE
OBIIEBO/CTBA. JleueHne u mporIakTHKa MacTUTa TPEOYIOT 3HAYMTENBHBIX 3aTpaT Ha MPHOOpETEHIE
JICKAPCTBEHHBIX CPEIICTB, aHTHCEIITUKOB, BETEPUHAPHBIX YCIYT M APYTUX HEOOXOIUMBIX MATEPUAIIOB.
Mopdonornueckue 1 OMOXUMHYECKHE MOKA3aTeN KPOBH MOTYT CITy’KUTh BaXHBIMH HMHIUKATOPaMHU
JUTSL TMAaTHOCTHKHM MAacTUTa Y OBell. B cTaThe moka3aHbl pe3yIbTaThl HCCIEAOBAHUS MOP(HOIOTHIECKAX
1 OMOXMMHYECKUX TOKa3aTesiell KPOBHU OBeIl OOJIBHBIX Pa3UYHBIMH BUJAaMU MacTuTa. MccnenoBanue
MOP(DOJIOTUYECKUX M OMOXUMHUYECKHX IOKa3aTelied KPOBH TPU OCTPOH KaTapalibHOH, CEPO3HOU H
CyOKITMHMYECKO# (hopMax MacTHTa y OBEI[ MOKA3al0 XapaKTepHble M3MEHEHHS B KPOBH JIO U TOCTE
nedenus. [Ipu ocTpoil karapalbHON, CEpO3HONW M CYOKIIMHUYECKOH (popmax mMacTuTa HaOIIIOIANOCh
YMCHBIIICHUEC KOJUYECTBA JPUTPOIMTOB U YPOBHA T'eMOINIOOWMHA, YBEIMYCHHE KOJHYECTBA
JEHKOIMTOB, YMEHBIIIEHHE YPOBHS TIFOKO3bI, MOBBIIICHUS OOIIETo Oeflka M yMEHbBIIEHHE YpPOBHS
anpOymuHa. |1 JTe4eHrs WCMONB30BAIM TIpenapaTr KajJaHXWH, KOTOPBIA BTHUPadd B BBIMA. Tarke
BBOJWJIM MHTPAIMCTEPHAIBHO MpErapar aKTUBHOTO (DU3UOJIOTUYECKOTO PACTBOPA, MPEABAPUTEIHLHO
Harpetsiii 1o 37°C, B no3e 20 mu ¢ koHneHTparueir 600 mr/n B TeueHue Tpex aHel. [locne neueHus
MOKA3aTeNX KPOBH MPHUIILIH K (PU3HOIOTUIECKOW HOPME, T/Ie MBI HAOIOJaIA YBEIMICHNE KOJTMIECTBA
SPUTPOLIMTOB U YPOBHS TI'eMOIVIOOWHA, CHW)KCHUE KOJIMYECTBA JICMKOILUTOB, YBEIMUYCHHUE YPOBHSI
TJIFOKO3bI, CHIDKEHHE O0IIero Oejika U yBEeJIUYCHUE YPOBHS anbOyMHUHA. DTU W3MEHEHUS YKa3bIBAIOT
Ha BOCCTAHOBJICHHE MeTaboJM3Ma, YMEHbBIIIEHHE BOCTIAIUTENLHOTO TpOIlecca W YIIydlieHHe oOMeHa
BEIIECTB TOCie JiedeHns. TakuM o0pa3oM, MPOBEIEHHOE WCCIIEOBAHNE MOKA3aj0, YTO MPU OCTPOH
KaTapaJbHOW, CEepo3HOW H CyOKIMHUYeCKoW (OpM MacThTa y OBel MNPOWCXOAST CHBUT
MOp(hOoIOTHYECKX U OMOXMMUYECKHX ToKa3arelneil kpoBu. [locie nedeHns n3MeHeHne ToKa3aTenei
CBUJECTENBCTBYET O TOJOXKHUTEIHHON JUHAMUKE BOCCTAHOBIEHHSI TOMEOCTa3a U 3M0POBbS KHUBOTHBIX.
[TpuMeHeHue 3KOJOTMYHBIX U 0€30IaCHBIX MPEnapaToB MOMOTAaeT MOBBICUTH 3PPEKTUBHOCTH JICUCHHS
1 YCTOWYMBOCTH OPTaHN3Ma K 0OJIC3HSIM.

TYHIH

Kolimarel MacTUT MaJIJbIH JICHCAYJBIFbIHA J1a, KOW IIapyallbLIBIFBIHBIH 3KOHOMHMKAChIHA J1a
adTapaBIKTal 3UsH KenTipeai. MaCTHTTI eMIey JKoHE allfbIH ally ToPi-TopMEKTepAl, aHTUCEITUKTEP/I,
BETEPHHAPIIBIK KBI3METTEP/i JKoHE Oacka Ja KaKETTI MaTephalfapAbl CaThIl alyFa anTapibIKTail
HIBIFBIHAAPABI Tanan eteai. MophoJIOTUsIIBIK KOHE OMOXUMUSUIBIK KaH KOPCETKIIITEepi KOWIapaarsl
MaCTHUTTI AMATHOCTUKANAY YIIIH MaHBI3IbI KOPCETKIMITEp pPETiHAe KbI3MET ere amanasl. Makamama
MAaCTUTTIH OpTYPJi TYpJIEpIMEH aybIpaThlH KOHIApIbIH KAHBIHBIH MOP(OIOTHAIBIK —KOHE
OMOXMMHMSIJIBIK KOPCETKILITEPIiH 3epTTey HOTIKenepi kepcerinreH. Koimapaarbl MacTHTTIH KIiTi
KaTapaibJbl, CEpPO3Jbl JKOHE CYyOKIMHUKANBIK TypJepiHAe KaHHBIH MOPQOJIOTHSIBIK JKOHE
OMOXMMHSITBIK KOPCETKIITEpiH 3epTTey eMieyre IediH XoHe eMmey/leH KeWiHrl KaHJarbl ToH
e3repicTepai KepceTTi. MacTHTTIH Ke[eNl KaTapalbbl, CEPO3/bl XKoHE CYOKIMHHUKAIBIK TypJepiHe
SPUTPOLIUTTEP CaHbI MEH T'e€MOTIJIOOWH JCHICHIHIH TOMEHJIEYI, JICHKOIUTTEP CaHBIHBIH JKOFaphLIAYHI,
TJIFOKO3a JISHTeHiHIH TOMEHEeyl, Kallbl aKybI3[IbIH >KOFAphUIAybl JXKoHEe adbOyMHH JeHreHiHIH
TeMeHJleyi Oalkanapl. Oaikanasl. EmMzaey ymniH emimiek CyTiH bICKpUIaraH KajmaHkuH mpemapartbl
KoljgaHbIFaH. AnngeiH ana 37°C  feiiH KbI3ABIpbUIFAH O€JICeHIl (DU3MONIOTHUSIIBIK ePITIHAIHIH
npernaparsl Ja yur KyH 0ol 600 mr/n koHieHTpamusMern 20 M1 J03a/la HHTPAIUCTEPHAIIIBI TYpIC
enrizingi. Emaeynen keiiH KaH KepceTKimTepi (PM3HONOTHSIIBIK HOpMalapfFa opaiibl, OHma 0i3
SPUTPOLIUTTEP MEH IeMOTJIOONH JCHIeHiHIH JKOFapbUIaybIH, JICHKOIUTTEP CAHBIHBIH a3ar0bIH, ITFOK03a
JICHTeHiHIH KOFapbUIAybIH, KaJlbl aKybI3JIbIH TOMEHACYIH J>XoHEe anbOyMUHHIH >KOFapblIayblH
OaiikampIK. neHreinepi. bynm esrepicrep emaeyneH KeiliH MeTaOONM3MHIH KalIbIHA KeNyiH,
KaOBIHY/IBIH TOMEHJIEYiH XoHE MeTaOOJIM3MHIH KaKcapyblH kepceteni. COHBIMEH, 3epTTey Kohnapaa
MACTHTTIH JKEJENl KaTapaiblbl, CEPO3JAbl JKOHE CYOKIMHHMKAIBIK TypJepi Ke3iHAe KaHHBIH
MOPQOJIOTHUSIIBIK KOHE OMOXMMUSUIIBIK KOPCETKIIITEPiHiH BIFBICYbl OONaTBIHBIH KepceTTi. EMaeynen
KeWiH KOPCETKIMTEP/iH ©3repyl TOMEeOCTa3lbl JKOHE KaHyapiapJblH JCHCAYJBIFIH KaJIbIHA
KEITIPYIiH OH JUHAMHUKACBIH KOPCETell. DKOJOTHIBIK Ta3a XoHE Kayirci3 mpemaparrapabl KoauaHy
eMICY1H THIMIUTICIH KOHE aF3aHblH aypyJiapra Te3IMIUIIH apTThIpyFa KOMEKTECEII.
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