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IN THE «VETDOKTOR» VETERINARY CLINIC

Sapa V.A.* — Candidate of Veterinary Science, acting Associate Professor of the Department of veterinary
medicine, Akhmet Baitursynuly Kostanay Regional University NLC, Republic of Kazakhstan.

Aubakirov M.Zh. — PhD, Head of the Department of veterinary medicine, Akhmet Baitursynuly Kostanay Regional
University NLC, Republic of Kazakhstan.

Yergazina A.M. — PhD, acting Associate Professor of the Department of veterinary medicine, Akhmet Baitursynuly
Kostanay Regional University, Republic of Kazakhstan.

Khairov G.Kh. — Senior Lecturer of the Department of veterinary medicine, Akhmet Baitursynuly Kostanay
Regional University NLC, Republic of Kazakhstan.

Idiopathic cystitis is a diagnosis of exclusion, since its characteristic symptoms of stranguria, dysuria, periuria,
macrohematuria, and urinary retention are inherent in other pathologies associated with diseases of the genitourinary
system in cats.

In the differential diagnosis of idiopathic cystitis in cats, it is necessary to exclude urolithiasis, renal failure, urinary
tract infection, all forms of acute and chronic cystitis, behavioral periuria, structural abnormalities of the urinary tract
organs, since to date there is no single diagnostic method that allows establishing this diagnosis unambiguously.

The article presents the results of studies on the peculiarities of the feline idiopathic cystitis incidence in the
“Vetdoktor” veterinary clinic in Yekaterinburg.

The frequency of idiopathic cystitis cases between 2021 and 2023 was examined, with 944 animals diagnosed,
accounting for an average of 7.1% of all animals visiting the clinic. The occurrence of idiopathic cystitis in cats was found
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to be evenly distributed throughout the seasons, with 26.5% of cases in the fall, 28% in the winter, 22.5% in the summer,
and 23% in the spring. Age-related trends in the disease were also identified, showing that idiopathic cystitis was most
common in cats aged three to five years (45.4%), followed by those aged one to three years (39.7%), and animals over
five years old (14.8%). Clinical and laboratory findings provided insights into the physical and chemical properties of
urine samples. Additionally, ultrasound examinations consistently revealed signs of bladder inflammation in all affected
animals.

Key words: age, cats, cystitis, idiopathic urine, microscopy, ultrasound diagnostics, seasonality.
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Uduonamusnblik yucmum — O6yn epekwe OuazHO3, elUmKeHi ofaH meH besizinep cmpaHaypusi, Ou3ypus,
rniepuypusi, Makpoaemamypusi, 38p0i ycmarn Kary MbICbiKmap0arbl HeCeN-XbIHbIC XyUecCiHiH aypynapbiMeH 6alinaHbicmb!
backa namorsoeusinapra moH.

MbicbikmapdbiH uduonamusnelk yucmumid dughgpepeHyuandsl duasHocmukanay Ke3iHOe MbiHanapObl XXOKKa
whiFapy Kepek: yponumus, 6ylupek xemkinikcidliei, 3op wbiFapy XyUeciHiH UHGeKUUsiCbl, xedes XoHe CO3bliMalibl
yucmummid 6apribiK mypnepi, MiHe3-KysbIK Mepuypusichbl, 38p WhbiFapy XyUeci MywenepiHiH KypbinbiMObIK ayblmKynaphbi,
elimkeHi 6yaiHai KyHi 6yn OuazHo30bI bip)xakmbl aHbIKmayra MyMKiHOIK 6epemiH bipde-6ip duazHocmuKaribIK 90iC XOK.

Makanada ExkamepuHbype kKanacbiHOarbl «BemOokmop» eemepuHapusisiblK KUHUKacbiHOa MbICbiKmapoarbl
uduonamusinbiK yucmum aypybIHbIH maparsly epekuwersnikmepiH 3epmmey Homuxxenepi 6epineeH. 2021-2023 xbindap-
Oarbl aypyMeH ayblpy Xuiniai mandaHeir, 944 6ac manda uduonamusinbiK yucmum OuaeHo3bl 6eneineHdi. byn emxaHara
XKyaiHeeHdepOiH xannbl caHbiHaH opma ecernneH 7,1% Kypaldbl. MbicbiKmbiH uduonamusifibiK YUcmumiMeH aybipambiH-
OapdbiH caHbl Xbli me3eindepi bolibiHwa bipkesnki mapanambiHbl xaHe Ky30e 26,5%, keicma 28%, xa3da 22,5% xoHe
kekmemOe 23% KypalimbiHbl aHbikmandbi. Mbicbikmapdarbl uduonamusibiK UUCMUMIIeH CbipKkammaHyWwblbIKMbIH Xac
OuHamukacb! 3epmmendi. AHbikmanfaHdal, uduonamusisbiK yucmum yw xacmaH 6ec xacka OeliHai MbICbiKmapda Xui
ke30ecedi xoHe 45,4% Kypalobl, coHbiMeH Kamap 6ip xacmaH yw xacka OeliHai Mbicbikmapda 39,7% xoHe bec
XacmaH ackaH xaHyapnapoa 14,8% KypaliObl. KnuHuKkarblK xeHe 3epmxaHarsbiK 3epmmey 8dicmepiHiH Heamuxenepi
38p MUKPOCKOMUSICHIHBIH (OU3UKaIbIK-XUMUSITIbIK KOPCEeMKIimepiMeH yCbiHbiFaH. YnbmpadbibbicmblK OuazHOCMUKa
bapribiK xaHyapnapOarbl KybIKmbiH KabbiHy 6eneinepiH aHbIKmaokbl.

TyliHOi ce30ep: ac, MbiCbiIKmap, yucmum, uduonamusisibiK Hecer, MUKPOCKOMNUS, YnbmpadbibbiCmbiK
OuazHocmuka, MayCbIMObIK.
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Uduonamuyeckuli yucmum sierisemcsi OUacHO30M UCK/IHOYEHUS, maK KaK xapakmepHbie 0715 He20 CUMIIMOMbI.
cmpaHaypusi, dusypusi, Nepuypusi, Makpozemamypusi, 3a0epxxka MoYu, — MPUCywu u dpyaum namosoausiM, cesi3aHHbIM
¢ 3abonesaHusiMuU MOYeno080l cucmeMbl Y KOWEK.

lMpu dugbpepeHyuanbHol OuasHOCMuUKe uOUONaMUYEeCKO20 yucmuma Kowek credyem UCKTIoHYUMmb. MoYe-
KaMeHHYy 6051e3Hb, MoYeYHy0 He0CMamoYHOCMb, UHGhEKUUIO MoYeabiOeiumesibHoOU cucmemsl, 8ce ¢hopMbl 0OCMPO20
U XPOHUYeCKo20 uucmuma, MoesedeHYECKY Mepuypuro, CMpPyKMypHble aHoMasuu opeaHo8 MoYesbliOesumeribHoU
cucmeMbl, makK Kak Ha ce200HAwWHuUl OeHb He cyuwjecmeyem Hu 00HO20 mMemoda OuacHOCMUKU, MO380/SWE20
00HO3Ha4YHO ycmaHo8umb 3mom AuazHo3.

B cmamse npedcmasneHbl pesynbmamsl uccrnedosaHull ocobeHHocmel pacrpocmpaHeHusi 3abonesaHusi
uduonamuyeckull yucmum y Kowek 8 semepuHapHol KnuHuke «Bemdokmop» eopoda ExamepuHbypea. lNpoaHanu-
3upogaHa 4Yacmoma criydaee 3aboneeaHusi 3a 2021-2023 ee., npu smom OAQuasHO3 uduornamu4yeckul yucmum
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ycmaHosrneH y 944 xusomHblx, 4mo & cpedHem cocmasuno 7,1% om obweeo yucrna obpamusuwuxcs 8 KIUHUKY.
YcmaHo8/1eHo, 4mo Kou4ecmeo crlyyaes uduornamuyecKko2o yucmuma KOWeK pasHOMepHO pacripedesieHo Mo ce3o-
Ham 200a u cocmaernsiem 26,5% oceHbto, 28% 3umol, 22,5% nemom u 23% eecHol. U3yyeHa so3pacmHasi OuHaMuKa
3abonesaemocmu uduonamuyeckum yucmumom y Kowek. [pu amom ycmaHosneHo, 4ymo Haubonee yacmo uduona-
muyeckull yucmum ecmpedyaemcsl y Kouek 8 eo3pacme om mpex 00 nsamu riem u cocmaesnsem 45,4%, a makxe 39,7%
8 so3pacme om 2oda 0o mpex nem u 14,8% y xueomHbix cmapwe namu nem. Pe3ynbsmamabi KIUHUKO-nabopamopHbIX
memoodoe uccriedosaHusi npedcmasneHbl hu3UYECKUMU U XUMUYECKUMU roKa3amensamu MUKPOCKOMUU MOYU.

Ynbmpa3sgykosas OuagHOCMUKa 8bISi8UIIa Yy 8CEX XUBOMHbIX MPU3HaKU 80CMasieHUs MOYe8020 My3bipsi.

Knroueenie cnioea: eo3pacm, Kowku, yucmum, uduonamuyeckas MoYa, MUKPOCKOMUS, yrbmpa3ssykosasi
OQuaeHocmuKa, Ce30HHOCMb.

Introduction

An analysis of the worldwide incidence of cats classified as idiopathic cystitis in 2001 is 63% in the United States,
57% in Switzerland [1, p.572], 55% in Germany [2, p.232], 60.7% in Poland [3, p.388], 66.4% in Korea [4, p.919],
57.7%in Thailand [5, p.197], 56% in Indonesia [6, p.1185],55.5%in Norway [7, p.415].

Domestic cats are very susceptible to stress factors that affect the physiological and psychosomatic state of the cat
and can provoke a number of behavioral disorders. The most common stress factors are changes in the animal's lifestyle,
new pets in the family, conflicts between other cats, transportation and visits to a veterinarian [8, p.1175].

Cats that are constantly stressed may refuse to food, become aggressive, and lick their fur excessively. Stress
factors can provoke the manifestation of clinical symptoms of idiopathic cystitis due to the activation of the efferent part of
the sympathetic nervous system, which stimulates the dorsal root ganglia [9, p. 33; 10, p.60].

Idiopathic cystitis manifests itself in the form of a disease with an unknown etiology. In this case, the main clinical
indicator is the presence of all the characteristic symptoms of cystitis, in which the urine is sterile and, as a rule, salt
crystals are also not detected. There is no pattern to the occurrence of the disease, and the characteristic signs of
pathology appear regardless of the sex, age and breed of the animal [11, p.1430].

At the initial stages of development, idiopathic cystitis does not cause changes in the mucous and sub mucosal
layers of the bladder; therefore it is often called an exception diagnosis, since it is not characterized by any distinctive
features and requires further differential diagnosis. Numerous studies have revealed that exposure to stress is one of the
main factors in the development of this disease, when a violation of the nervous system's response to the influence of a
stress factor is to blame [12, p.285].

A very important element in the development and progression of idiopathic cystitis is highly concentrated urine,
which is a very aggressive environment. Components of urine may be more irritating to afferent receptors in the bladder
wall. In addition, local inflammation occurs and, as a result, more pain signals are sent to the brain. As a result, the
animal begins to experience additional stress from pain in the lower urinary tract, and the pathological circle closes.
Naturally occurring idiopathic cystitis is affected by many risk factors, such as anatomical and functional pathologies of
the urinary tract, metabolic pathologies, urinary tract infections, diet, urine pH and aqueous homeostasis of the body.
Each factor can play a limited or significant role in the development of various types of uroliths; therefore, the
identification and control of risk factors for lithogenicity should minimize formation and recurrence. If an exact causal
relationship is not found after a thorough diagnostic assessment, idiopathic cystitis may be diagnosed [13, p.154-155].

According to literary sources, opinions on the approach to the treatment and prevention of idiopathic cystitis in
cats are contradictory. In veterinary practice, the concept of “idiopathic cystitis” is still controversial among many
veterinary specialists and is an open question [14, p.161].

Due to the large number of factors influencing the occurrence of idiopathic cystitis, the relevance of studying this
topic is increasing.

The purpose of the research: conduct monitoring of the incidence of idiopathic cystitis in cats at the veterinary
clinic "Vetdoctor"

Research objectives: to study the seasonality of incidence, age dynamics and clinical status of idiopathic cystitis
in cats.

Materials and research methods

The study of statistics and scientific research was carried out at the production base of the Vet Doctor veterinary
clinic, located in the city of Yekaterinburg.

To accomplish this task, in a production experiment we used ten animals (cats) with obvious signs of idiopathic
cystitis. These animals were divided into 2 groups (control and experimental) of 5 animals each.

Diagnosis of animals was carried out comprehensively, based on anamnesis, clinical status of sick animals,
ultrasound diagnostics of the abdominal cavity using a Chison Qbit 10 scanner (manufacturer country China), and
laboratory methods for examining urine and blood. To conduct a general urinalysis, urine was collected by cystocentesis
- evacuation of the contents of the bladder by puncture of its wall and abdominal cavity. The animal is in a dorsal
position. Using your hand, we determine the location of the bladder in the abdominal cavity and fix it in the caudal
direction. We insert a disposable syringe with a needle at an angle of 45 degrees. The optimal location for inserting the
needle into the bladder is a short distance cephalad to the junction of the bladder and urethra. During the insertion of the
needle, a slight negative pressure is created in the syringe until urine appears.

When testing urine, we used “Reagent strips for urine analysis URS 14” (Country of origin: China). The following
indicators were determined: physical indicators (color, transparency, specific gravity), chemical indicators (pH, protein,
glucose, ketones, urobilinogen, bilirubin, hemoglobin). Urine centrifugation was used to obtain urine sediment for further
microscopy. The centrifuge rotation speed is set to 1500 rpm, the processing procedure itself lasts about 5-7 minutes.
The sediment obtained by centrifugation was applied in a thin layer to a glass slide and microscopy was performed. A
Biolam D2 microscope was used for microscopy.

Previously, the results of hematological parameters in idiopathic cystitis in cats were published in the international
journal Internauka [15, p.39-40].

25



BETEPUHAPWUA FbINIbIMOAPDI BETEPUHAPHbIE HAYKU

Research results:

According to outpatient logs, out of 13,299 cat admitted for treatment to a veterinary clinic in the period from
2021-2023, 944 animals were diagnosed with “idiopathic cystitis”. A total of 13,299 animals were studied over the entire
period, of which 944 were with idiopathic cystitis, a percentage of 7.1. (Table 1).

Table 1 — Incidence rate in cats in a veterinary clinic in the veterinary clinic “Vet Doctor” for 2021-2023

Number of visits to the clinic
Year Total Including animals with idiopathic cystitis
animals Number of animals with idiopathic cystitis, goal Percent, %
2021 3433 284 8,3
2022 5745 371 6,4
2023 4121 289 7,0
Total 13299 944 71

As can be seen from Table 2, animals suffer from idiopathic cystitis at all times of the year. This disease is most
often registered in autumn and winter, respectively 26.5% in autumn and 28% in winter. In the spring-summer period it is
23% in spring, 22.5% in summer. Thus, with idiopathic cystitis, the peak incidence by season occurs in the autumn and
winter periods. (Table 2).

Table 2 — Seasonal dynamics of morbidity in cats at the VetDoctor veterinary clinic for 2021-2023

Period (years) Total animals Spring Summer Autumn Winter
2021 284 61 65 77 81
2022 371 90 84 95 102
2023 289 66 63 78 82
Bcero 944 217 212 250 265

Percent (%) 100 23 22,5 26,5 28

From the data presented in Table 3, the age indicator shows us that the intensity of the disease is observed in the
age range from 3 to 5 years and amounts to 429 animals, 45.4 percent of the total. The average indicator in the age
range from 1 to 3 years was 375 animals (39.7 percent), and the minimum return period falls on the period over 5 years
and is, accordingly, 140 animals, which is a percentage of 14.8 of the total number of animals.

Table 3 — Age dynamics of idiopathic cystitis among cats in the “VetDoctor” veterinary clinic for 2021-2023 (in
percent)

Animal age Number of cats (heads) sick with Percent (%)
idiopathic cystitis
1-3 years 375 39,8
3-5 years 429 454
Over 5 years old 140 14,8
Total (goals) 944 100

Thus, the peak of idiopathic cystitis occurs in the age group from 1 year to 3 years and 3 to 5 years. Since young
animals during this period of life are less resistant to stress under the influence of various endogenous and exogenous
factors.

An important point in collecting anamnesis was to determine the level of influence of stress on the life of animals,
since idiopathic cystitis is a psychoendocrine disorder. According to the owners of the study animals, it was determined
that each animal was exposed to stress in the last two weeks before the onset of clinical signs. The main causes of
stress factors in the studied animals: the appearance of a new family member or pet, overexposure, repair, moving.

Table 4 — Clinical signs of idiopathic cystitis in cat in percentage

Group of animals Total Clinical status of the animal
animals Decreased Oppression Microhematuria Strangury Periuria
appetite
1 group 5 2 3 4 5 3
2 group 5 3 2 3 4 3
Total 10 5 5 7 9 6
Percent (%) 100 50 50 70 90 60

As a result of collecting anamnesis in sick animals, the main similar signs were identified that are typical for
idiopathic cystitis of cats: loss of appetite in 50% (5 animals), painful and difficult urination-strangury in 90% (9 animals),
urination in the wrong place - periuria in 60% (6 individuals), depression of the general condition in 50% (5 individuals),
the presence of a small amount of blood in the urine -microhematuria in 7 individuals, which is 70% of the total number of
animals (table 4).

In a clinical study of animals, 90% of animals showed pain and fullness of the bladder upon palpation.
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When examining the bladder of sick animals, using ultrasound diagnostics, it was revealed that its wall was
thickened (up to 2.6 mm) and had two contours, and an increase in echogenicity was also noted. These signs tell us
about the presence of an inflammatory process in the wall of the bladder (Figure 1).

Ultrasound examination of the kidneys: Position: typical (normal)

Shape: oval (normal)

Size of the left kidney: 3.66 cm

Right kidney size: 4.0 cm

Contours: smooth, clear

Parenchymal structure: preserved

Presence of focal changes: not detected

Additional structures in the pelvis: none

Ureters: in the upper third, not dilated

Echogenicity of the cortical layer: corresponds to the norm

Echogenicity of the medullary layer: corresponds to the norm

Echostructure of the medullary layer: homogeneous

bacc.ﬁl) : 0.26cm

Figure 1 — Thickening of the bladder wall in a cat with idiopathic cystitis

Idiopathic cystitis is a diagnosis of exclusion; in view of this, when making a diagnosis, it is important to carry out
a thorough differential diagnosis to exclude diseases associated with the genitourinary system with similar etiological
factors.

The list of differential diagnoses for idiopathic cystitis includes kidney diseases such as renal failure, kidney
neoplasm’s, nephritis, and kidney stones, so to exclude kidney pathologies, we performed an ultrasound examination.

In animals subjected to ultrasound examination for diagnostic purposes, indicators are observed within normal
limits. No pathological processes in the kidneys were detected. (see Figure 2).

5C2P AP 97% MI0.9TIS 0.2

1 Dist 3.88 cr
2 Dist 2.39c¢

Figure 2 — Longitudinal projection of the cat’s left kidney

A number of abnormalities have been identified in sick animals, such as a change in the color of urine to a dark
yellow color; the presence of turbidity in the urine; increased specific gravity (1060/U/l); increase in hemoglobin level in
urine by four crosses. Dark yellow color and increased hemoglobin in the urine indicate the presence of microhematuria.
As a result of morphofunctional disorders that occur in the bladder with microhematuria, urine stagnation and cloudiness
also occur. We can associate the increase in the specific gravity of urine with low fluid intake in sick animals (Table 5).
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Table 5 — Physical and chemical indicators of animal urine

Urine indicators Unit Norm Group 1st day 5th day 10th day
Measurements
Color Visually Yellow 1 Dark yellow Yellow Yellow
2 Dark yellow Yellow Yellow
Transparency Visually transparent 1 Cloudy Transparent Transparent
2 Cloudy Transparent Transparent
Specific gravity u/ 1020-1040 1 1060 ' 1020 1022
2 1060 " 1035 1030
Protein mmol/l 0,00-0,30 1 0,15+0,01 0 0
2 0 0 0
Acidity pH (pH) 5,5-7,0 1 6,5+0,005 6,5+0,001 6,5+0,003
2 6,5+0,003 6,5+0,002 6,5+0,002
Ketone bodies mmol/l 0 1 0 0 0
2 0 0 0
Urobilinogen mmol/| 0-0,6 1 0 0 0
2 0 0 0
Bilirubin high quality absent 1 - - -
2 - - -
Hemoglobin high quality absent 1 bt T - -
2 PRI - -

According to table 6, with the result of microscopy of the urine sediment of sick animals, we found the presence of
blood pigments in the urine, such as leukocytes (single) and erythrocytes. Also, according to the results of sediment
microscopy analysis, a small amount of squamous and transitional epithelium is present in the urine of sick animals
(table 6).

Table 6 — Microscopy of animal urine sediment

Indicators(in sight) Group 1st day 5th day 10th day
Red blood cells 1 507 - -
2 505 - -
leukocytes 1 Single Single -
2 Single -
Crystals 1 - - -
2 - - -
Squamous epithelium 1 0-2 Single -
2 0-1 Single -
Transitional epithelium 1 0-1 - -
2 0-1 - -
Cylinders 1 - - -
2 R - -
Mucus 1 Single - -
2 Single - -

As the animals are treated and recovered, all of the above changes return to normal in animals of the first and
second groups by the fifth day of treatment. The only exception is the single presence of leukocytes in the first group of
animals on the fifth day, this indicates an inflammatory process is occurring in the mucous membrane of the bladder.

Discussion

To summarize, we believe that the study was focused on studying statistical data on cystitis in the veterinary clinic
“Vetdoctor” in the city of Yekaterinburg and finding effective means of combating this disease, since in the literature
available to us there is not enough guidance on this issue, and cats, like are known to be one of the most common
animal species living in contact with humans.

When monitoring an outpatient journal in the veterinary clinic "VetDoctor" we can conclude that this the disease is
found everywhere. Of the total number of animals studied, which is 13,299 animals, only 944 were registered, which is
7.1%.

Thus, this disease is most often observed in the age range from three to five years. The predominance of sick
animals at this age indicates a violation of the adaptive ability of the nervous system during this period of life.

As a result of collecting anamnesis is sick animals, the main similar signs were identified that are typical for
idiopathic cystitis of cats: loss of appetite, painful, and difficult urination — stranguria, urination in the wrong place —
periuria, depression of the general condition.

During clinical examination, the animals showed pain and fullness of the bladder upon palpation. According to the
results of ultrasound examination, thickening of the bladder wall and increased echogenicity in it were noted in all
animals.
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A general blood test reveals moderate leukocytosis, an increase in the level of neutrophils, with a simple
regenerative shift, characterized by an increase in the percentage of band neutrophils, while the percentage of
segmented cells remains normal. Previously, the results of hematological parameters in idiopathic cystitis in cats were
published in the international journal Internauka [15, p.39-40].

Analyzing the results of a general urine analysis of sick animals, it was noted that the color of the urine changed
to a dark yellow color, the presence turbidity in the urine, increased hemoglobin levels, and the presence of blood
pigments in the urine (leukocytes and red blood cells).

Conclusion. Idiopathic cystitis was diagnosed in 944 cats from the total number of animals 13299 studied in
2021-2023. In the seasonal range, this disease is recorded in all seasons, but the maximum rate of sick animals occurs
in autumn (26.5%) and winter (28%). In the age range of the studied animals from 1 year and over 5 years (1-3 years
375 individuals 39.8 percent, 3-5 years 429 individuals 45.4 percent, over 5 years old 140 individuals 14.8 percent),
according to clinical manifestations: loss of appetite and depressed state 50%, strangiuria 90%, periuria 60%,
microhematuria 70%.According to urine examination: dark yellow; presence of cloudy urine; increased specific gravity
(1060/U/1); an increase in the level of hemoglobin in the urine by four crosses, the presence of squamous and transitional
epithelium.
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Makana meHwikmi 6ackapy gpopmackl MeH Xbii Me3einiHe balnaHbicmbi cubipriapdbiH maburu mesimoiniai MeH
OHiMOiniziHe MUKpOKIUMammabiH acepiH Kapacmbipadbl. Cubip KopakalibiHOarbl MUKPOKIUMambIHbIH Kepcemkimepi
opaaHu3MHiH me3simoinik xardalbiHa, eHiMOini2iHe xXoHe xaHyaprapObiH aypyuiaHObIK dopexeciHe alimapribikmal acep
ememiHi aHbIKmanobl. XaHyapnapOarbl KaHHbIH 2eMamoso2usifibl XoHe buonosusnbIK KepcemkiumepiHiy MeHWIK
gopmanapbiHa Kelibip mayendinikmepi KepcemineeH, Kanbinmbl xafdalida Kymin bary xeHe a3blKmaHObipy OypbiC
ylibimOacmbipbiniraH xardalida ocbkl kepcemkiwmepdiH xofapbinaybl 6atikanadsbi.

XKypeisineeH 3epmmeynepdiH HomuxxeciHOe apmyprii MUKpoOKnuMammblK xardalinapda xaHyapnapObi ycmay
onapOblH eHimdiniziHe acep ememiHi aHbikmandsl. CubipnapdbiH MacmumieH aypywaHOblfbl Konalnbi emec xardal-
napda (LLK) ycmanambiH xaHyapnapmeH canbicmbipraHda 9,9% -Fa memeH 60s1bin ombip. Kbl Me3z2iniHe xeHe wapya
Koxarnbikmapb! 6olbiHwa MeHwikmi 6ackapy HbicaHbiHa 6alnaHbICmbl cublipiapObiH aypyuwaHOblfbl MEH CYm 6HiMiHe
MUuKpoknuMam napamempriepiniy acepi: ALK 4-4,1% -0aH, XKLLUC 16,3 — 24,0% -OaH xeHe wapya Koxasbifbl 18,4-
24,6% -0aH Kypadbl. Macmum aypybi 6olbiHwa calkeciHwe kepcemkiwmi Kypadbi: 12,8-13,3%, 22,6-22,7% xoHe 24,7-
25,56%. byn ypdic ipi wapyawsbinbikmapOblH, IFHU aybliuapyalbliblK eHOipicmik KoornepamusmepiHiH ycakK mayapribl
wapya KypblibiMOapbiHa KaparaHO0a apmbIKWbiblirbl 6ap ekeHiH danendelidi. CoHbiMeH, onapda xaHyapnapobl ycmay-
ObIH oHmadlsbl xardalnapbiH xacay MyMmkiHOiei bap, 6y opeaHU3MHiH mabufu KopraHbiC OeHeeliHiH XorapbliayblHa,
OHIMOINIKMIH XOFfapblnaybiHa xoaHe xaHyapnapObiH aypyuwaHObifbiHbIH memeHOeyiHe bikrnan emeoi.
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