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The article presents the results of experiments conducted to get a sensitive antigen for the diagnosis of
campylobacteriosis. The conducted studies established the correspondence of the Campylobacter fetus fetus
B-0115 KazNIVI strain to the subspecies Campylobacter fetus subsp. fetus (Cff), it has been proven that when
typing with diagnostic monospecific agglutinating sera of types I, Il, Ill, it has a positive reaction with type Il
serum and a negative reaction with type | and Ill sera.

A method has been developed for getting somatic antigen from this strain, based on boiling the bacterial
mass obtained by the original method for 60 min at 100°C. When performing a test tube agglutination reaction
using the antigen we obtained, agglutination of somatic O-antigens is observed in lower titers compared to
whole-cell OH-antigens, which indicates the specificity of somatic antigens for each subspecies of
campylobacteria and confirms that the cultures belong to one or another type.

Based on the studies, Campylobacter fetus fetus B-0115 KazNIVI strain, characteristic of the fetus
subspecies, was isolated, and a technology for producing a sensitive somatic antigen from it was developed.
It was scientifically proven that the use of this antigen enables the diagnosis of campylobacteriosis in cattle
using a test-tube agglutination reaction.
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Makanada ipi Kapa mandbiH kamrunobakmepuo3biH MPObUpPKaribIK azairomuHaUuus peakyusicbl apKbirbi
OuasHOCcmMuKanayfa apHasnfaH ce3iMmarn aHmuzeH any MakcambeiHOa XxypeidineeH moaxipubenepdiH
Hemuxenepi kenmipinzeH. XKypeaisineeH sepmmeynep Campylobacter fetus fetus B-0115 KazNIVI wmamebi-
HbiH Campylobacter fetus subsp. fetus (Cff) kiwi mypiHe calikecmieiH aHbiKmadbl, OuasHOCMUKarbIK
MoHocneyugukanbik azemomuHayusnaywsi I, 11, 11l munmi capbicynapmeH munusauusinay ke3iHoe |l munmi
capbiCyMeH OH xoHe | xoHe Il munmi capbicymeH mepic peakuyusi 6onamseiHbl 0o51e510eHOI.
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OpuauHandbi adicneH anbiHFaH kamnunobakmep 6akmepusinbik MmaccackiH 100°C memnepamypada 60
MuHym KalHamy HeaisiHOeai Campylobacter fetus fetus B-0115 KazNIVI wmammbiHaH coMamukarbik
aHmuaeH any adici Kypacmbipbiidbl.

bi3 anraH aHmuzeHOi natidanaHbir, npobupkKaHbIH azeniomuHayus peakyusiCbiH XypaidaeH kesde coma-
mukasbik O-aHmuzeHOepOiH azanomuHayusicbl mosbik xacywarsl OH-aHmueeHOepMeH carnbicmbipraHoa
memeHei mumpiriepde batikanadbi, 6ys1 comamukarsblKk aHmuaeHOepOiH kamnuobakmepusinapdbiH apbip Kii
mypi ywiH epekwenizgiH kepcemedi xaHe eciHOinepdiH bip Hemece backa mypae xamambiHbIH pacmatiosbl.

XKypeizinzeH 3epmmeynep Heai3iHOe ypbiKk mypwenepiHe moH Campylobacter fetus fetus B-0115
KazNIVI wmammbi 6eniHin anbiHbin, 00aH ce3imman aHmuzeH any mexHon02usichl Xacandbl XeHe 0Cbl COMa-
mukanbik aHmuzaeHOi KondaHy auemundik bakmepusinapobiH kemrunobakmepuos peakyusicbiHOa duazgHo-
cmuka >acayra MyMkiHOIk 6epemiHi fbiribiMu 0anendeHoi.

TyliiHdi ce3dep: azzntomuHayusi, aHmuaeH, duasHocmuka, kamnuinobakmepuos, capbicy.

NONYYEHME AHTUTEHA OANA ANATHOCTUKU KAMIMMUITOBAKTEPUO3A
KPYMHOIO POIATOIo CKOTA B PEAKLUIMN ATTIIOTUHALIMUA
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B cmambe npusedeHbl pe3ynbmambl 3KCNepuMeHmos, rnpo8e0eHHbIX C UesIbio MOTy4YeHUs Yy8cmeu-
mesibHo20 aHmuzeHa 05151 duacHOCMUKU Kamrnuiobakmepuosa KpyrnHo20 po2amoa0 ckoma 8 rnpobupoyHol
peakyuu azamomuHayuu. [lposedeHHbIMU uccriedosaHUsIM ycmaHo8/1eHO coomeemcmeue wmamma
Campylobacter fetus fetus B-0115 KasHUBUW k nodsudy Campylobacter fetus subsp. fetus (Cff), doka3aHo,
4Ymo npu munu3ayuu ¢ GuagHOCMUYEeCKUMU MOHOCMeyuUYECKUMU a22IiomuHuUpyowuMu ceigopomkamu |,
I, Ill munoe umeem nonoxumernbHyO peakyuro ¢ cbisgopomkol Il muna u ompuuyamernbHyo peakyuto ¢
cbigsopomkamu | u lll munos.

Paspaboman criocob rorydeHusi comamu4yecko2o aHmueeHa u3 wmamma Campylobacter fetus fetus
B-0115 KasHWBW, ocHogaHHbIU Ha KursideHuu, roslyYeHHOU opuauHanbHbIM Memodom bakmepuarbHoU
maccel kamnunobakmeputl, 8 medyeHue 60 muH nipu 100°C.

lpu nocmaHoeke npobupoyHOU peakyuu azeqrmuHayuu C UCMOb308aHUEM [0Sy4YeHHO20 Hamu
aHmueeHa, azanromuHayus comamu4deckux O-aHmuzeHo8 ommeyaemcs 8 6osiee HU3KUX mumpax rno cpasHe-
HUK C yenbHOKnemoyHbiMu OH-aHmuzeHamu, 4ymo ceudemersibcmeayem O Ccrieyug@uyHOCMU COMamu4ecKux
aHmuaeHoe 01151 Kaxk0oeo nodsuda kamnuiobakmepuli u nrodmeepxxdaem rPUHadIeXHOCMb Kylbmyp K momy
usu UHOMy murty.

Ha ocHosaHuu nposedeHHbIx uccriedosaHuli ebideneH wmamm Campylobacter fetus fetus B-0115
Ka3sHUBW, xapakmepHbil 0 nodsuda fetus, paspabomaHa mexHono2usi U320moereHusi U3 Hea2o Hyecmeu-
mersibHO20 aHmuaeHa U Hay4Ho 0oKa3aHo, Ymo ucrornb3oeaHue 0aHHO20 COMamu4yecKko20 aHmuaeHa rno3eo-
nium ocywiecmeum duagHOCMUKy Kamrnusiobakmepuosa KpyrnHo20 po2amoeao cKoma 8 peakyuu npobupoyHoul
azamomuHayuu.

Knroyesnblie cnoga: azairomuHayus, aHmuaeH, duazgHocmuka, Kamnunobakmepuos, CbIBOPOMKa.

Introduction. Campylobacter spp. are among the leading causative agents of acute intestinal infections
(All) in developed countries, exceeding the incidence of salmonellosis and escherichiosis in some regions. In
one third of cases, they are the cause of “traveler's diarrhea” in residents of economically developed countries
visiting regions with a high degree of circulation of Campylobacter spp. in the population, animals, and the
environment [1, p. 677]. According to the latest WHO estimates, campylobacteriosis (CB) is one of the most
common infectious diseases transmitted via food. CB is reported in all age groups, more often among children
aged 1 to 3-5 years; a relative increase in cases is noted in older children and young adults (compared to other
age groups). The thermophilic C. jejuni and C. coli [2, p. 38], which are characterized by a variety of genetic
determinants that determine the pathogenetic and clinical features of the disease, are of the greatest
importance in human infectious pathology.

In contrast to other bacterial pathogens of All, thermophilic Campylobacter spp. are among the most
difficult microorganisms to culture, as they require special conditions and equipment. In laboratory diagnosis
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of CB, the isolation of pure culture of the pathogen from feces samples is a particularly difficult task due to their
massive associated microbial contamination. In this regard, information on the incidence of this infection is
fragmentary and does not give a complete picture of the true extent of the disease [3, p. 687, 4, p. 87]. In recent
years, the use of molecular methods of investigation is considered not as an alternative, but as a mandatory
addition to the regulated schemes of All diagnostics, which allows rapid and effective detection of All
pathogens, including thermophilic Campylobacter spp. At the same time, it does not imply species identification
and determination of sensitivity to antimicrobials.

It is known that most Campylobacter spp. are resistant to the action of bile [5, p. 88] and have the ability
to colonize all parts of the intestine with the development of inflammatory changes, swelling, hyperplasia of
the mucous membrane at the site of introduction and the appearance of erosions [6, p. 1654]. The pathogenic
properties of campylobacteria are largely determined by their mobility, ability to adhesion, invasion and
production of toxins. The flagella of Campylobacter are responsible for their motility and movement along the
epithelium [7, p. 2, 8, p. 1734]. Adhesion and penetration of enterocytes contributes to the destruction of the
intestinal mucosa, a pronounced inflammatory response and the development of hemorrhagic colitis [9, p.
2726]. Severe forms of CB are associated with the production of thermostable and/or thermolabile enterotoxins
and/or endotoxin (cell wall lipopolysaccharide), which affect the absorption of fluid and electrolytes,
determining the development of diarrhea [10, p. 170].

Campylobacter fetus comprises three subspecies. Two of them, Campylobacter fetus subsp. fetus (Cff)
and Campylobacter fetus subsp. venerealis (Cfv), are highly relevant veterinary pathogens commonly
associated with mammals. A third species, Campylobacter fetus subsp. testudium (Cft), is mainly associated
with reptiles and shows clear genetic divergence with C. fetus subspecies associated with ruminants.

Campylobacter fetus subsp. venerealis (Cfv) is the causative agent of bovine genital campylobacteriosis
(BGC), also known as bovine venereal campylobacteriosis, which is an internationally traded disease listed by
the World Organization for Animal Health (WOAH).

Often clinically silent bovines are a reservoir for the spread of infection. Cows become infected during
natural service or after artificial insemination with infected semen. Bulls can become infected by servicing an
infected cow, and transmission can occur between bulls during mating. Vertical transmission has not been
reported. Infections (BGC) in cows usually clear up on their own, and most cows regain fertility within 5 months
after the infection is removed from the uterus. Bulls may be lifelong carriers of the pathogen.

In contrast to other causative agents of acute intestinal infections (All) of bacterial nature, thermophilic
Campylobacter spp. are among the most difficult microorganisms to culture, as they require special conditions
and equipment. In the laboratory diagnosis of campylobacteriosis is a particularly difficult task is the isolation
of pure culture of the pathogen from samples of feces and other objects due to their massive associated
microbial contamination.

In this regard, obtaining antigen from Campylobacter fetus fetus for diagnosis of bovine campylo-
bacteriosis in agglutination reaction, used for diagnosis of this disease, is of great scientific and important
practical importance.

The research purpose is to obtain a sensitive antigen for the diagnosis of bovine campylobacteriosis
in vitro agglutination reaction.

Objectives:

1.To obtain antigen for diagnosis of bovine campylobacteriosis in agglutination reaction.

2. Staging of in vitro agglutination reaction using the somatic antigen obtained.

Materials and methods. Scientific research on obtaining campylobacteriosis antigen was carried out
in the Kazakh Research Veterinary Institute (KazNIVI).

The strain Campylobacter fetus fetus B-0115 of KazNIVI, which is deposited in the collection for the
study of the gene pool of microorganisms of KazNIVI, was used as starting material.

To identify the strain, we used traditional routine tests based on the determination of key phenotypic
features: cell morphology and Gram staining, cytochrome oxidase and catalase production, hydrolysis of
sodium hippurate and indoxyl acetate, as well as MALDI-TOF mass spectrometry (“Bruker Daltonik MALDI
Biotyper”).

The nutrient medium for bacteriologic mass production during antigen production to produce campy-
lobacteriosis agglutinating monospecific serum was 0.15% semi-liquid liver agar (SLA) with the addition of
10% enzymatic hydrolysine. To prepare the nutrient medium, 1 part of meat water, 1 part of liver broth, 2 parts
of distilled water were used, 1% peptone, 0.5% sodium chloride and 0.15% agar were added, then 10%
enzymatic hydrolysine was added, the concentration of hydrogen ions should be 7.0-7.2. Autoclaved at 1 atm
for 30 min.

The agglutination reaction was performed according to the generally accepted method using factory-
made monospecific agglutinating campylobacteriosis sera of types |, Il and Ill and somatic O and -OH-antigens
(somatic and whole-cell campylobacteriosis antigens) in triplicate [11, p. 81].

Results.

Identification of the strain. The conducted studies have established the conformity of Campylobacter
fetus fetus strain B-0115 KazNIVI to Campylobacter fetus subsp. fetus (Cff) subspecies, proved that when
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typing with diagnostic monospecific agglutinating sera of |, Il, 11l types has a positive reaction with serum type
Il and negative reaction with sera types | and Il

Preparation of a sensitive antigen for diagnosis of bovine campylobacteriosis in vitro agglutination
reaction and determination of its sensitivity. Somatic antigen was obtained by using bacterial culture of
Campylobacter fetus fetus strain B-0115 KazNIVI, which was grown in test tubes on 0.15% semi-liquid meat-
peptone liver agar (SLMPLA) with the addition of 10% enzymatic hydrolysine, in the thermostat at 370C in
exicators under microaerophilic conditions for 2 days, then in order to accumulate bacterial mass the grown
culture was transferred into vials with 0.15% semi-liquid meat-peptone liver agar (SLMPLA) with addition of
10% enzymatic hydrolysine, after two days of cultivation were checked for pure growth and dispersed into
Tartakovsky flasks with 2.5-3.0% meat-peptone liver agar, after 2-3 days of cultivation the pure growth of the
culture was washed off with sterile physiological solution, then the bacterial mass was boiled for 60 min at
100°C and washed twice on centrifuge at 3000 rpm, suspended in 0.9% sterile physiological solution to 1 billion
concentration according to the optical turbidity standard and used for agglutination reaction. Campylobacterio-
sis antigens of types |, Il, 1ll were obtained, agglutination reaction using the above antigens was performed
according to the generally accepted methodology in tubes in the volume of 1.0 cm3.

6 rows (2 rows of each serum) of serial dilutions of factory-made monospecific agglutinating
campylobacteriosis sera of I, Il, lll types in 3% sodium chloride solution were prepared: 1:50; 1:100; 1:200;
1:400; 1:800; 1:1600; 1:3200; 1:6400. Then 0.5 cm3 of somatic O-antigens under study were added to the first
three rows of sera, and the common whole-cell OH-antigen was added to the remaining tubes for comparison
and placed in the thermostat for 16-18 hours; 3-4 hours after removal from the thermostat the reaction results
were taken into account. Normal rabbit serum with factory whole-cell antigen type 1 served as reaction controls,
in addition, control for self-agglutination of antigens was carried out.

In this case, the results of the reaction were recognized as specific, if there was no agglutination in the
control tubes. The serum dilution, where agglutination was observed not lower than two crosses, was
considered as the limit titer.

The results of the whole-cell and somatic antigen assays are presented in Table 1.

Table 1 — Agglutination reaction results

Ne

S/Ag

Fetus WC

Fetus S

Venerealis (control) WC

3200

3200

1600

1
2
3
4

Normal rabbit -

Note: S-serum, Ag-antigen, whole-cell, S-somatic.

Table 1 shows that agglutination of somatic O-antigens is observed in lower titers compared to whole-
cell OH-antigens, which indicates the specificity of somatic antigens for each subspecies of Campylobacter
and confirms the belonging of cultures to one or another type.

The influence of storage time on biological properties of campylobacteriosis antigens and monospecific
agglutinating sera of types I, Il, lll at 2-5 °C was studied in laboratory conditions and their production tests
were carried out.

According to the results of agglutination reaction, 12 months after manufacture in laboratory conditions
antigens remained specific and active. Control for self-agglutination of antigens in all experiments gave a
negative result.

Thus, on the basis of the conducted researches the strain Campylobacter fetus fetus B-0115 of KazNIVI,
characteristic for subspecies fetus, the technology of production of sensitive antigen from it is developed and
it is scientifically proved that the use of this somatic antigen will allow to carry out diagnostics of
campylobacteriosis of cattle in test tube agglutination reaction.

Discussion. The problem of campylobacteriosis (CB) has been widely covered in domestic and foreign
literature in the last 10-20 years. The interest in this topic is probably due to a number of reasons. From the
microbiological point of view, the causative agent of CB was discovered relatively recently and is an actively
studied microorganism. At the same time, the responsibility of the microbe for the development of diseases in
domestic animals and birds puts it in the category of problems of veterinary pathology. In medical terms, CB,
taking into account modern epidemiologic studies, is classified in the group of the most common bacterial
intestinal infections in children of different age groups, as it causes from 5 to 44.9% of all cases of disease.

Unfortunately, despite the wide geographic distribution and intensive circulation of CB among humans
and animals, practicing physicians do not often diagnose this disease. This is due to the fact that laboratory
diagnosis of this infection requires special modified media and conditions for cultivation; the instability of the
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pathogen in the environment makes it difficult to perform even such simple methods as bacterioscopy of native
smears. However, in the classical course of the disease, generalized forms are extremely rare. This may be
one of the reasons for misdiagnosis, due to which the patient does not receive appropriate etiotropic therapy.

Campylobacter fetus includes three subspecies. Two of them, Campylobacter fetus subsp. fetus (Cff)
and Campylobacter fetus subsp. venerealis (Cfv), are highly relevant veterinary pathogens usually associated
with mammals. A third species, Campylobacter fetus subsp. testudium (Cft), is mainly associated with reptiles
and shows clear genetic divergence with C. other causative agents of acute intestinal infections (All) of
bacterial nature, thermophilic Campylobacter spp. are among the most difficult microorganisms to culture, as
they require special conditions and equipment. In the laboratory diagnosis of campylobacteriosis is a
particularly difficult task is the isolation of pure culture of the pathogen from samples of feces and other objects
due to their massive associated microbial contamination. In this regard, the isolation of field isolate, study of
all its properties, identification and obtaining a sensitive somatic antigen for use of in vitro agglutination reaction
is an urgent task.

By the conducted researches it was established that the Campylobacter fetus fetus strain B-0115 of
KazNlIVI, isolated by us from the aborted fetus of a sheep belonging to “Baiganinsky” farm of Aktobe region,
corresponds to Campylobacter fetus subsp. fetus (Cff), it was proved that at typing with diagnostic
monospecific agglutinating agglutinating sera of types I, Il, lll it has positive reaction with serum of type Il and
negative reaction with sera of types | and Ill.

Earlier, a method for obtaining whole-cell antigen for agglutination reaction in the diagnosis of animal
campylobacteriosis was developed, consisting of growing campylobacteria on semi-liquid nutrient medium,
washing with 0.3% formalized physiological solution, washing and suspending campylobacteria in 3%
formalized physiological solution [12, p. 17]. The disadvantage of this method was the presence of a multitude
of thermolabile antigens in Campylobacter and, consequently, the impossibility of intertype clear differentiation
using whole-cell typing.

Taking into account this fact, we have developed a method of obtaining somatic antigen from Campylo-
bacter fetus fetus strain B-0115 of KazNIVI, based on boiling of Campylobacter bacterial mass obtained by the
original method for 60 min at 100°C.

In vitro agglutination reaction using the antigen obtained by us, agglutination of somatic O-antigens is
observed in lower titers compared to whole-cell OH-antigens, which indicates the specificity of somatic
antigens for each subspecies of Campylobacter and confirms the belonging of cultures to one or another type.

The influence of storage time on the biological properties of Campylobacteriosis antigens and mono-
specific agglutinating sera of types |, Il, Il was studied in laboratory conditions and their production tests were
carried out. According to the results of the agglutination reaction, the antigens remained specific and active 12
months after manufacture under laboratory conditions. The control for self-agglutination of antigens in all
experiments gave a negative result.

Thus, on the basis of conducted researches the strain Campylobacter fetus fetus B-0115 of KazNIVI,
characteristic for subspecies fetus, the technology of manufacturing of sensitive antigen from it is developed
and it is scientifically proved that the use of this somatic antigen will allow to carry out diagnostics of
campylobacteriosis of cattle in test tube agglutination reaction.

Conclusion. Despite the fact that a large number of scientific works are devoted to campylobacteriosis
pathology, there is still no domestic test for rapid and reliable diagnosis of campylobacteriosis of farm animals.
By the conducted researches it has been established that Campylobacter fetus fetus strain B-0115 of KazNIVI,
isolated from aborted fetus of sheep belonging to PC “Baiganinsky” of Aktobe region, corresponds to Campy-
lobacter fetus subsp. fetus (Cff), it was proved that when typing with diagnostic monospecific agglutinating
sera of types |, Il, Il it has a positive reaction with serum of type Il and negative reaction with sera of types |
and lll. The method of obtaining somatic antigen from Campylobacter fetus fetus strain B-0115 KazNIVI was
developed, based on boiling of Campylobacter bacterial mass obtained by the original method for 60 min at
100°C.

In vitro agglutination reaction using the antigen obtained by us, agglutination of somatic O-antigens is
observed in lower titers compared to whole-cell OH-antigens, which indicates the specificity of somatic
antigens for each subspecies of Campylobacter and confirms the belonging of cultures to one or another type.

On the basis of the conducted researches the strain Campylobacter fetus fetus B-0115 of KazNIVI,
characteristic for subspecies fetus, is allocated, the technology of manufacturing of sensitive antigen from it is
developed and it is scientifically proved that the use of the given somatic antigen will allow to carry out
diagnostics of campylobacteriosis of cattle in test tube agglutination reaction.
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AHAITN3 PNCKOB 3AIrPA3HEHHOCTU NPOAYKTOB XXMBOTHOIO NPOUCXOXAEHUSA
OQHTEPONMATONEHHbIMU MUKPOOPIrAHU3MAMU B KOCTAHAUCKOM OBJIACTU

rabumoea A.P. — Mazucmp eemepuHapHbIX HayK, Hay4Hbit compyOHuk HUN b, HAO «KocmaHadckut
peauoHarnbHbIl yHUsepcumem umeHU Axmem balmypcbiHynbi», 2. KocmaHau, Pecriybnuka Kazaxcman.

Hocosa A.[.* — Mazucmp mexHUKU U mexHonoaud, Mnadwul Hay4yHbll compyOHuk HUW 16, HAO
«KocmaHaldickuli peauoHarsnbHbIlU yHU8epcumem umeHu Axmem baldmypceiHynbl», e. Kocmanal, Pecnybnuka
Kasaxcman.

Yyxebaesa I []. — kaHOUOam eemepuHapHbIX HayK, acc. rnpogeccop, Hay4Hbili compyoHuk HUN T1b,
HAO «KocmaHalckuli peauoHarnbHbil yHusepcumem umeHu Axmem balmypcbiHynbl», e. KocmaHad,
Pecnybnuka Kazaxcmar.

Psiwjanosa P.M. — PhD, npogbeccop, Hay4Hbili compydHuk HUW 16, HAO «KocmaHatickul peauo-
HarnbHbIU yHugepcumem umeHuU Axmem balmypcbiHybly, 2. Kocmanad, Pecriybnuka Kazaxcmar.

ObecneyeHue be3onacHocmu nuwiesbix npodyKmos XU8omMHO20 NpoucxoxoeHus sierssemcs 00Hou u3
npuopumemHbix 3adayq nuujeesoli npomMbiWIeHHocmu U 30pasooxpaHeHusi, ocobeHHo 8 KocmaHalckol
obnacmu, 20e akmugHO pa3gugaemcsi cesibCKoe x035Ucmeo u nepepabomeka rnpodyKmoes xusomHogodcmea.
3aecpsizHeHUEe MSICHbIX U MOJIOYHbIX MPOOYKMO8 3HMEePOonamo2eHHbIMU MUKPOOp2aHu3MaMu, makuMu Kak
Salmonella enterica, Staphylococcus aureus u Escherichia coli, npedcmaensiem cobol cepbesHyto
oracHocmb Or1s1 300p08bsT HACESIEHUSI.

Llenbto uccriedogaHull S6n1siemcsi 8bIs8/IeHUE U aHaslu3 cmerneHu 3agpsi3HEeHUS MSICHOU U MOJI0YHOU
npolyKyuu 3HMeponamozaeHHbIMU bakmepusimu, ornpedesieHUe hakmopos, crocobecmeayrouux Ux pacrpo-
cmpaHeHuUro.

B xo0e uccnedosaHuli ucrionb3oeanuck bakmepuosioaudeckue u buoxumuyeckue MemooOb! aHanusa.

Mamepuanom uccrnedosaHuli bbiiu omobpaHHble 8 PO3HUYHbIX MOpP208bix moykax 413 obpasua
IPOAYKMO8 XUBOMHO20 MPOUCXOXOEHUS.

OcHosHble pe3yribmamel uccriedogaHull nokasasu, Ymo 8 413 npobax xugomHo8od4YecKoU rnpodyKyuu
ebisierieHo 108 (26%) 6akmepuarnbHbix uzonsmos: E. coli— 69 (63,8%), S. aureus — 36 (33,3%), S. enterica —
3 (2,77%). Haubonbwee 3aspsi3HeHue 8bisierieHO 8 Msce nmuubl (27%), cbipom mosoke (21,2%),
nonyghabpukamax (19,4%) u MonoyHbix npodykmax (14,8%).

lMonyyerHsle pe3ynbmamei uccredosaHul ykasblgatom Ha Heobxodumocms cobrirodeHuss caHUmMapHo-
2u2UeHUYeCcKUX HOPM, yry4uweHus ycroeull xpaHeHus u nepepabomku npodyKyuu, eHeopeHuUsi OOMoHU-
meJibHbIX MeP KOHMPOIIS Ha 8cex amarnax nuuwesol yeru.

Knroyesnblie criosa: nuwiesasi moKCUKOUHGDEKUUS, 3HMepPOornamo2eHHbIe MUKPOOP2aHUu3Mbl, MPOOyKMbl
JKUBOMHO20 NMPOoUCX0ox0eHus, nuujesas besonacHocms, S. enterica, S. aureus, E. coli.
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