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Annotation

Results of the conducted researches on definition of the immunizing dose and term of
offensive of immunity of the inactivated bivalent vaccine against RRSS of the American and
European genotypes are presented in this article. The most optimum volume of the bivalent
vaccine entered to subepidemic parotitis is the dose of 4,0 ml the term of offensive of immunity
of 14 days.
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ANTIMICROBIAL SUSCEPTIBILITY AND BIOFILM FORMATION ABILITY OF
LISTERIA MONOCYTOGENES ISOLATED FROM POULTRY PLANTS

Abstract

In this study we have isolated 15 listeria strains from 72 samples from poultry plants. The
isolates were identified as [listaeria by their cultural and biochemical properties. Their
antimicrobial susceptibility and an ability to form biofilms was assessed. This work in ongoing
in the frames of the project "Development of the monitoring system and eradication methods of
biofilm-forming strains of listeria in poultry plants based on microbiological and molecular
genetic methods”.
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Introduction

Poultry farming is a dynamically developing branch of the agro-industrial complex, which
provides the population with biologically complete healthy food. At the same time, in the poultry
processing industry close attention is paid to food-borne diseases, including listeriosis. Pollution
of food products byL. monocytogenes can occur at all stages of the food chain. Listeria can
accumulate while storing products in refrigerators, when many other bacteria die or do not
multiply, thus, do not compete with listeria for space and nutrients.

According to the Berjeesystematics of the microorganisms, the genus Listeria consists of 7
species, which manifest themselves differently in the pathogenic process. 2 species are
pathogenic: L. monocytogenes and L. ivanovii. The genus Listeriaalso includes following non-
pathogenic species: L. innocua, L. 'welshimeri, L. seeligeri, L. murrayi and L. grayi. The
resistance of the pathogen to various environmental factors is high: in soil, manure, water, on
plants, they remain viable until 600 days, on the contaminated surfaces of agricultural premises
in summer (9 ... 22 ° C) listeria remain viable up to 25 days and in winter (-2 ... -23 ° C) up to
130 days. Lakes contaminated with Listeriapose a danger in epizootic and epidemiological
terms. In the icelisteria can survive from 5.5 months up to 2.5 years.

Listeriahaveincreasedviability to the influence of various factors and techniques used in
the technology of meat and meat products’ production. According to many researchers, meat
cooling up to 17 days (shelf-life of chilled meat) reduces the viability of the causative agent of
listeriosis 4 fold in comparison with their original content, but during this period there is no
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complete dying out of the /isteria. So complete eradication of the pathogen does not occur. This

feature explains the common name of /isteria- a "refrigerator microbe".

Listeria has a high thermal stability within the temperature ranges of pasteurization and

sausages cooking. The heat resistance of listeria decreases with an increase in the content of
connective tissue in the meat. Fat has a protective effect on the heat resistance of /listeria. The
cooking of the “tea sausage” (the temperature of the heating medium is 75-80 ° C) with a
diameter of 35-50 mm inactivates the /isteriain 75 minutes and at the diameter of 65 mm in 90
minutes. When cooking 8-10 cm thick lamb pieces weighing 1-2.5 kg, the causative agent of
listeriosis perishes within 1 hour [1].
The emergence of resistant strains significantly hampers effective control of the pathogen. In
addition, the persistence of /isteria in the body and on theenvironmental objects of, especially on
technological equipment, is associated with its ability to form biofilms, which in turn increases
the resistance of cells to disinfectants, heating and prevents physical removal [2, 3].

The acquired resistance of listeriawas noted for a number of antibiotics. Among them,
resistance to tetracyclines, macrolides, trimethoprim. AlsoL.monocytogenes has an innate
resistance to phosphomycins, producing phosphomycin-resistant protein FosX, which catalyzes
the hydration of antiphaticphosphomycin, (IR, 2S) -epoxypropylphosphonic acid. The
mechanisms of /isteria resistance described in the literature are given in Table 1 [4, 5].

Table 1. Genes of resistance to antibiotics identified in listeria.

Gene Resistance mechanism Antibiotic type, to which
resistance is acquired
erm(B) methylation of one adenine in cross resistance to macrolides,
23S rRNA, which is a component (except erythromycin) to
of 50S rRNA lincosamides and streptogramin
B
dfrD Modification of the goal of trimethoprim
trimethoprim - dehydrofolic acid
tet(M) and tet(S) Protectionofthe ribosomes tetracycline

The problem is also compounded by the ability of bacteria to form biofilms on different
surfaces used in the food industry, which allows it to persist and survive for a long time,
significantly reducing the product shelf - life and posing a threat to public health. In addition,
biofilms can "shelter" so-called persister cells, which maintain a pool of resistance genes to
certain antibacterial agents, and transfer them to other bacteria. Interspecies transmissions of
resistance genes in biofilms were also reported [6, 7, 8]. This exacerbates the worldwide problem
of combating the resistance of microorganisms to antimicrobials.

The purpose of our research was to identify /isteria from poultry products and to determine
their ability to form biofilms and test their antimicrobial sensitivity. This researchwas carried
outin the framework of the research project: "Development of the monitoring system and
eradication methods of biofilm-forming strains of listeria in poultry plants based on
microbiological and molecular genetic methods".

Materials and methods

Work on isolation of /isteriastrains have been carried out since 2015. The subjects of the
study were samples of poultry meat and bird carcasses delivered from poultry farms, samples of
meat purchased in the markets of Almaty.

356



I3menictep, HoTmxenep — MccnenoBanus, pesynsratsel. Ne 1 (77) 2018
ISSN 2304-334-02
GOST RK 51921-2002 "Food products. Methods for the isolation and detection of bacteria

Listeriamonocytogenes », EN ISO 11290-1 ((ISO 2005) standards were used during the work.

Pre-selective enrichment was carried out by applying 5 g of poultry meat into 225 cm’ of a
selected liquid medium (Fraser broth). The contents were shaken in a circular motion. Cultures
were incubated at 30 °© C for 24 hours. The study of the biological properties of Listeria
continued using the cultures that induced blackening of the medium after 48 hours, which is
usually observed in the presence of listeria.

Further, culturingwas carried out in the MPA; PALCAM agar and blood agar.

Cultures from poultry meat in physiological saline in a ratio of 1: 5 were made on MPB (meat-
peptone broth), MPA (meat-peptone agar). Cultures were incubated in a thermostate at 25 ° C.
The 24 - hour broth cultures, grown at 25 °© C, were spread with a bacteriological loop on 2 test
tubes of MPA and grown at the room temperature for 24 to 30 hours.

After 24 hours, with the appearance of a continuous growth of the colonies, colonies were
taken to selective diagnostic mediaPalkam and blood agar. From the zones of maximal medium
blackening with colonies were taken to 2-3 Petri dishes with a selective differential diagnostic
medium for obtaining isolated colonies.

TSA (Tryptic soy agar) was used for the biochemical test. Cultures were incubated at 30 °
C for 24 hours. Colonies with a typical for listeria growth were taken from Petri dishes to
prepare smears for a microscopy and stained by Gram. A catalase test (with 3% H,0,) was
performed and the mobility was determined.

To study the stability of /listeria at various factors (change ofpH of the medium, various
concentrations of NaCl), cultures were grown on MPB with a pH in the range of 7.2; 6.5; 5.5 and
on BCH with the content of NaCl6%, 10%, 14%, 24%. The plates were incubated for 24 hours at
25 ° C, then kept at 4 ... 6 ° C for the entire observation period (30 days). Every 3 days, re-
culturingwas carried out from each test tube to the Frazer broth. When the medium was
blackened, it was believed that /isteria retained its viability.

The ability to form a biofilm was evaluated by staining with the crystalviolet. Cultures
were grown in a liquid media MPB in Petri dishes at 30 © C for 48-hours. The broth was then
drained, and the dishes were rinsed twice with distilled water. The dishes were then dried and
dyed with 0.1% crystal violet and rinsed twice with distilled water. The biofilm formation was
assessed visually (picture 3).

Antibiotic susceptibility testing was performed by disk diffusion in agar plates, using 2%
MPA. The list of tested antibiotics and the results of a sensitivity study are displayed in Table 3.

Results

A total of 72 samples of meat were analyzed during this period, of which 15 listeria
cultures were isolated in 9 samples. The isolated cultures of listeria had a typical morphology: in
smears, they had the appearance of small, often polymorphic, gram-positive rods located singly
at an angle in the form of a Roman numeral V, or arranged parallel to each other in the form of a
palisade.

On MPA colonies of listeria grew in the form of small, round, transparent colonies clearly
visible under a transmitted light, after a few days the colonies becameturbid. On the MPBlisteria
caused a uniform turbidity of the medium, wave — like movement was observed when shaking.
After 8-10 day a precipitate that rises upwards in the form of a pigtail while shaking was
observed (Picture 1). In young cultures (6-24 hours), listeria are motile; their motility is better
visible after cultivation at room temperature. The study of biochemical properties showed that
the isolated cultures fermented salicin, glucose, lactose and glycerin by formation of an acid
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without gas; They did not ferment mannitol, dulcite; Did not liquefy gelatin; Did not change

milk; reduced methylene blue. The assay for catalase was positive: when 1 ml of 10% hydrogen
peroxide was added to the test tube with the 12-24-hour cultures on the MPB the liquid frothed.

The results of a study of the stability of listeria at the changing pH and NaCl
concentrations are shown in Table 2.

Picture 1- Listeria grown in MPB, Picture 2- Listeria growth on MPA
Raised in a pigtail pattern while shaken

Picture 3- Growth of Listeria on PALCAM
media visualised under microscope at 8x
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Table 2 Stability of Listeria at pH Changes and Different Concentrations of NaCl

Listeria cultures Media pH range NaClI concentration

7.2 6.5 5.5 6% 10% 14% 24%
. monocytogenes 2/1 30 30 30 30 27 21 9
. monocytogenes 2/2 30 30 30 30 24 18 9
. monocytogenes 2/5 30 30 30 30 24 24 18
. monocytogenes 2/6 30 30 30 30 27 21 15
monocytogenes 4/2 30 30 30 30 27 24 15
. monocytogenes 4/4 30 30 30 30 27 24 15
. monocytogenes 5/1 30 30 30 30 27 21 12
monocytogenes 5/3 30 30 30 30 27 24 15
. monocytogenes 8/2 30 30 30 30 21 21 12
. monocytogenes 8/4 30 30 30 30 27 21 15
. monocytogenes 9/2 30 30 30 30 27 24 18
monocytogenes 9/3 30 30 30 30 24 21 12
. monocytogenes 10/2 30 30 30 30 21 18 12
. monocytogenes 10/5 30 30 30 30 24 15 9
. monocytogenes 11/1 30 30 30 30 27 21 -
monocytogenes 11/2 30 30 30 30 27 24 9
. monocytogenes 12/1 30 30 30 30 30 30 21
. monocytogenes 12/2 30 30 30 30 24 21 9
. monocytogenes 12/5 30 30 30 30 24 18 15
monocytogenes 13/4 30 30 30 30 27 24 18
. monocytogenes 14/2 30 30 30 30 30 27 21
. monocytogenes 14/4 30 30 30 30 21 15 9
. monocytogenes 15/1 30 30 30 30 27 21 -
. monocytogenes 15/4 30 30 30 30 21 15 -
. monocytogenes 1/1 30 30 30 30 24 24 12
. monocytogenes % 30 30 30 30 24 15 -
. monocytogenes 1/3 30 30 30 30 30 24 9

e e e e e e e e e e e e e e e e e e e e e e e

Studies have shown that the viability of /isteria are not affected by changes in pH of the
medium, since all the cultures studied showed a different growth intensity when they were
transferred to the Fraser broth. The growth of /isteria was observed on the 2-5th day.

The growth of listeria on media with NaCl content was inversely proportional to the
increase in NaCl concentration in the MPB. Thus, listeria retained viability in meat-peptone
broth (MBP) with a content of 6% NaCl for the entire observation period (30 days), with the
concentration of salt 10% - from 21 days to 1 month, and with 24% NaCI - up to 21 days.
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Antibiotics

Cultures

Levomycetin
Disk
Interspektin-L
Amoxicillin-150

Ampicillin
Doximac
Acvatil

Disk
Disc

Gentoquinol
Tylosin Tartrate

Tyrmicosin
Zinaprim

“IStreptomycin
“ITetracycline
“|[Enrokoli-10%
"~ [Thiemikol

L.

monocytogenes
2/1

—

L. I

monocytogenes
2/2

L. I I S I

monocytogenes
2/5

L. I S I

monocytogenes

2/6

L. S S

monocytogenes
4/2

L. S S |S

monocytogenes
4/4

L. S

monocytogenes
5/

L. S S SIS |S

monocytogenes
5/3

L. S S |S

monocytogenes
8/2

L. I S S |S |S

monocytogenes
8/4

L. S S I |I S I S |1
monocytogenes

9/2

L. S S S

monocytogenes
/3

L. I S I S

monocytogenes

10/2

L. I S S S |1

monocytogenes
10/5

L. I I I I S |S
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monocytogenes
11/1

L.
monocytogenes

1172

L.

monocytogenes
12/1

L.

monocytogenes

12/2

L.

monocytogenes
12/5

L.

monocytogenes
13/4

L.

monocytogenes
14/2

L.

monocytogenes
14/4

L.

monocytogenes

15/1

L.

monocytogenes
15/4

L.

monocytogenes

1/2

L.

monocytogenes
1/3

P

P

Note: S - sensitivity is high (up to 5 mm); I - sensitivity is average (up to 10 mm); R -
sensitivity is low (above 10 mm, bold - above 20 mm)

As can be seen from the table, the most resistant/isteria cultures were L. monocytogenes
1/3, L. monocytogenes 4/2. L.monocytogenes 12/2 L.monocytogenes 2/5. The resistance can be
associated either with the ability to form a biofilm or with the presence of genes that cause
resistance to a particular drug. Most often, the studied strains of /listeria showed resistance to

following antibiotics: zinaprim, levomycetin, enrokoli and tetracycline.

All tested strains had the ability to form biofilms. That complies with the results reported
by other researchers in the World [9, 10, 11]. The ability of bacteria, including listeria to form
biofilms, is described as evolutionary adaptability to the influence of stress factors, such as
exposure to antibiotics and disinfectants, lack of nutrients and water, the presence of shear force
(in pipes, vessels), and other factors inducing the mechanisms of chemical communication of

bacteria (Quorum sensing).

361



I3nenicrep, HoTmkenep — MccnenoBanus, pesynbraTtsl. Ne 1 (77) 2018
ISSN 2304-334-02

Presence of extracellular matrix and genes controlling biofilm formation, a complex
architectural structure are distinctive features of biofilms in comparison with their planktonic
counterparts. Listeria has the LuxS-like gene /mol288 (which initiates and produces Al-2) and
the agrD gene, which produces Al peptides and regulates functions such as pathogenicity,
motility and biofilm formation [12, 13].

L =
Picture 5- Controls that do not contain bacteria, treated and stained in the same way

Discussion

Excessive use of antibiotics in poultry plants creates a medium that is oversaturated with
antimicrobial agents, which in turn leads to the selection of resistant strains of /isteria. Our study
proves the importance of limiting the inappropriate use of antibiotics. It is necessary to conduct
regular monitoring of the circulation of resistant strains of /isteria for more effective use of
suitable antibiotics. When using antimicrobial agents, it is necessary to take into account the
biofilm formation of bacteria that can interfere with the effective penetration of antibiotics
through the extracellular matrix, and also allows to resist chemical and mechanical removal by
bacteria.
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Aiinapoexona C., Kupkumoaena K., CapcembaeBa H., Mycraduna L1I.

KY¥YC OHIMJIEPIH OHJIIPY KOCITIOPBIHIAPBIHAH BOJIIHII LIBIFAPJIFAH LISTERIA
MONOCYTOGENES — TIH AHTUBMOTUKCE3IMTAJIJILIFBI JKOHE BUOKABBIPIIIAK
KYPAY KABUIETI

Angarna

Ocsl 3epTTeynepe, 613 KyC eHIMJIEpIH OHAIpY KOCIIOpbIHAAPbIHAH allblHFaH 72 mpobajgaH
15 nuctepus mwTaMMIApBIH 06N HIBIFAPABIK. JIMCTEpHsT M30ISATTaphl ONApIbIH MOJICHH JKOHE
OMOXUMUSIIBIK KaCHUETTEPl HETi31HIAe aHBbIKTanAbl. OmapaplH aHTHOMOTHKCE3IMTAIIBIFB KOHE
OMOKaOBIpIIAK NAMBITY MYMKIHAIMIH Oaramansl. bynm skymbic «MHUKpPOOHOJIOTHSIIBIK KOHE
MOJICKYJISIPIIBIK-TCHETUKAIBIK ~ O/IiCTEp  HEri3iHae Kyc (¢abpukanapblHia JHCTEPUSHBIH
OMOKaOBIPIIAKTHI KAIBIITACTHIPATHIH IITAMIAPbIH JKOIOIBIH MOHHUTOPUHT JKYHeCIMEH oMicTepiH
a3ipiiey» »k00achl asiChIH/IA JKY3ere achlpbUIaIbl.

Kinm ce30dep: listeria monocytogenes, 0MoKaObIpIIaK, aHTHOMOTUKCE3IMTANIBIK.
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Ailinap6exona C., Kupkumbaea 7K., CapcembaeBa H., Mycraduna I1I.

AHTUBUMOTUKOYYBCTBUTEJIbBHOCTbH U CITOCOBHOCTbH K OBPA30BAHUIO
BUOITJIEHKU LISTERIA MONOCYTOGENES BBIJIEJIEHHBIX C IITULIEBOAYECKUX
[IPEJIIPUSTUN

AHHOTAUSA

B »TOoM wuccnemoBaHum MBI BhLACTWIM 15 mTaMMOB JUCTEpuid U3 72 00pas3IoB U3
OTHUIIEBOAYCCKUX TMpeanpustuii. M30maTel ObUTH HACHTU(GUIIMPOBAHBI KaK JIUCTEPUS IO HUX
KyJbTypaJIbHBIM H OHOXMMHYECKMM CBoOicTBaM. bbula oleHeHa WX aHTHOMOTHKO-
YyBCTBUTEIBHOCTh M CIIOCOOHOCTh OOpa30BBIBaTh OMOIUIEHKH. OTa paboTa NPOBOAMTCS B
pamkax mpoekrta «Pa3paboTka cHCTEMBI MOHHTOPUHTa H  METOAOB  dpaIuKaIlUH
OMOTUICHKOOOPa3yOIIUX [ITAMMOB JHCTEPUN B MNTHUIEBOMYCCKUX MPEANPUATHIX HA OCHOBE
MUKPOOHOJIOTUIECKHX H MOJICKYJISIPHO-TEHETUYECKUX METOJIOBY.

Knioueswte cnosa: listeria monocytogenes, OMOTUICHKH, aHTHOMOTUKOYYBCTBUTEIHHOCTD.

YK 639.3.09
bap6oa b.1., AoabioexoBa A.M., AoaudaeBa A.A.

«Kaszax 2vinvimu-3epmmey eemepunapusi uncmumymuoly KIIC

UIE-BAJIKALL CY AJIABBIHAAYTBI HIBIFBIC TABAHBIHBIH (ABRAMIS BRAMA
ORIENTALIS) ITAPABUTO®AYHACHI

AHJaTna

Makanaga Ine-banmkam cyamaOblHAaFrbl  ©OHEPKSCINTIK OanblK — ayiay KYMBICTaphbl
KYPri3UIeTIH CcyaTTapFa WHTPOAYIHSUIAHFAH IIBIFBIC TaOaHBIHBIH (Abramis brama orientalis)
napaszutodayHachl Typajibl MOTIMETTEP KENTIpUIreH.

Kinm ce30ep: 1bIFbIc TabaHbl, HWHTPOAYKIMS, TMapasutodayHa, MpoTO30037aap,
reJIbMUHTO3ap.

Kipicne

Kenreren mapasurrep OanbIKTapblH 6CyiH O9ceH 1eTe 1 XKoHe KOHABUIBIFBIH TOMEHETE],
Oyr okarmaii  e©3 KeseriHae OanblK OHIMJAEPIHIH TayapiblK camachlH — HallapiaThlll,
aKBaKyJbTYpaHbIH SKOHOMHKAIBIK THIMAUIITIHE Tanjgay >KYPTi3iIreHae ecemnke ajiblHOaNThIH
KOCBHIMINIAa  INBIFBIHFA  anbin  Kenenmi. OcbrraH  OaitmaHbicTl, KasakcTaHHBIH — OajbIK
[IapyallbUIBIFBIHBIH,  AaMybl MEH OalblK ©HIMiHIH KeOeroiHe OanbIKTapAblH WHBA3HSIIBIK
aypyJiapbIMEH Kypecy yKOCIapIIbl )KoHE 0acTHI ic-mapanapIsH 0ipi 00IyBI THIC.

Ine-bankam cyanabsl TonbiFbIMEH IlojeoapKTHUKANIBIK HXTHOTeorpadusIbIK ayJaHHbBIH
Taynbl-A3us OeniMineciHe Kipezi, OChIFaH OalIaHBICTHI aTaJMBIII Cyayal >XYWeciHe KipeTiH
cyarTapja TIpIIUTIK eTeTiH OanbIKTap MeH 0acka Ja TMIPOOHMOHTTApbIH TYPIIK KypaMbl yKcac.
['mapodayHaHbIH TYPITIK KYpaMbIHBIH Oip Keiki 0oiybIlHa OaiIaHBICTBI Tapa3uTOLEHO3 Cyaar
OoiipiHIIA Oipereit 6omybl THic. Anaiiga, XX Facblp/ia KYPri3iireH KemnTereH MXTHOHUHTPOIYK-
IVSUTBIK  OKYMBICTap HOTIKeciHne Ine-bankam cyamaOblHBIH mapa3suTodayHACBIHBIH TYPIIiK
KYypaMmbl TYOeTeii e3reprex.

erFpic Tabanbl KazakcTaHHBIH OHTYCTIK-IIBIFBIC OOIIIMIHIH CyaTTaphl YIIiH abopureHai
OaJbIFBl €Mec, MaKCaTThl MHTPOAYLEHT Ooubin TaObliaabl. by oHTycTik-mbiFeic Kazakcran
CyaTTapblHbIH KOPEKTIK 0a3aChIH TOJIBIK KaH/bl NaiiialaHy MaKCaTbIH/1a KEPCIHIIPUITeH.

bankam xemni. Kasipri Tanaa xenjeri 6anbIKTap/ibl ayjiayFa HIEKTi pyKcaT eTUINeH ayIaHbIM
5520 ToHHaHBI Kypaiasl, OHBIH 60%-bI IBIFBIC Ta0aHBIHA THECUTI. Komeri Ta0aHHBIH KOPEKTIiK
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