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AHHOTAMA

[IpoBeneHO HcCCAEAOBAHUE BBIICICHHOM KyJIbTYypbl JUCTEPHUM, IMOJIYYEHHOM U3 Msica
KMBOTHBIX, TPOM3BEJICHHOTO B pasHbIX oOjacTsax Kasaxcrana, M3ydeHBl HMX KyJIbTypaJbHO-
Mop(doJIoTUYeCKHEe, OMOXMMHUYECKHE CBOMCTBA M  aHTUOMOTKOPE3UCTEHTHOCTh.  Bcero
npoaHayn3upoBano S0 mpoO Msca pa3Horo Buaa (ToBsIAMHA, OapaHWHA, CBUHWHA, KOHWHA U
kypuna). B wuccmenyempix mpobax Msca Obul  OOHapykeH HamOoiee 3HAYUMBIA IS
OOIIIECTBEHHOTO 37paBoOXpaHeHusi maroreH Listeria monocytogenes. IlonyueHHBIC KyJIbTyphI
Listeria monocytogenes mpoBepsii Ha aHTUMHUKPOOHYIO PE3MCTCHTHOCTh K 14 aHTHOMOTHKAM.
Beigenennast KyapTypa Listeria monocytogenes mposiBuiia yCTOWYHBOCTh K 6 aHTHOMOTHKAM:
ammuuiray (10 Mir/muck), nedaapokcuny (30 Mkr/muck), terparukianay (30 MKr/mauck),
amokcumuinHy (10 Mkr/muck), nedukcumy (5 Mxr/muck) u nonumukcuny -b (100 Mkr/muck).

KawueBbie caoBa: mmmeBas Oe3omacHocTh, Msco, Listeria  monocytogenes,
AHTUOMOTHKOPE3NCTEHTHOCTh

B pesynbrare nosiBiaeHus SMEPAKEHTHBIX TATOT€HOB 3HAYUTEIBLHO BO3POCIN PUCKU
3a00JeBaHNM, CBSI3aHHBIX C YIOTPEOJIEHUEM IHILIU, OCOOCHHO Y JII0JIeH ¢ 0CiIabIeHHBIM
UMMYHUTETOM (JI€TH, TOXKWIbIE JIIOJAU, OHKOOONBbHBIE W T.1.). OgHOM W Takux
IMEp/PKeHTHBIX HHGpEKIui cumrtaercs uctepuo3. Listeria monocytogenes siBisiercs
BO30yIUTENIEM JIMCTEPHO3a Yy 4EJIOBeKa M JKUBOTHBIX. B Hacrosiiee BpeMs JaHHOE
3a00JIeBaHUE CUMTAETCS OJHUM M3 Haubojee 3HAYMMBIX IMUIIEBBIX MH(EKIHA B MUpe.
OcHoBHBIMU (pakTOpaMHu Iepelaydl JHUCTEpUOo3a SBISAIOTCS MOJOKO U MOJIOYHbBIE
NPOIYKThI, MSICO XMBOTHBIX M MTHI[, OBOIIK u Mopenpoayktel [1,2,3,4,5,6]. Listeria
monocytogenes Mo’keT IepenaBaTbcs 4vepe3 OOCEMEHEHHbIE IPOJYKThl NMUTaHWUS Ha
Ar000M dTame uX MOJIydeHHs M TepepaboTKu. [J1aBHYIO poJib cpeld HUX WIParoT
MOJIOUHBbIE TPOJYKThl, HENAaCTEpU30BAaHHOE WM HEKAUYEeCTBEHHO IacTEPU30BAHHOE
MOJIOKO, CBIPBI, Macllo ¥ MOpPOK€HOe. Takke KOHTaMUHUPYIOTCS JTUCTEPUSAMU IHILEBBIC
IPOAYKTHI )KUBOTHOTO MPOMCXO0XKJIEHUS, OOHApYKUBAeTCs MaTOreH B BapEHBIX Koibacax
U COCHCKaX, CHIPOBSUICHBIX U CBIPOKOMUEHBIX MSACOMPOYKTaX, B MoMyhadbpuKaTax.

B Pecny6nuke Kaszaxcran mucrtepno3 moiiexut peructpauuu ¢ 2002 roga, c
MOMEHTa BbIX0Ja NpuKa3a MuHucTepcTBa 31paBoOOXpaHeHuss 1 MUHHMCTEPCTBA CEITBLCKOTO
xo3siictBa Ne 946/326 «O npoduiiaktuke nuctepuos3a B Pecniyonuke Kazaxcrany.

[To manubpiM MycaeBoit A.K. ¢ coaBTopamu [7] B crarioHapHO HEOIAromoIyYHBIX
M0 JINCTEPUO3Y >KUBOTHOBOAYECKUX XO3SMCTBAX AJIMATUHCKOW 00JIaCTH, WMEOIINX
KPYIHBIH M MEJKHI poraTblii cKOT, Jucrepuo3 oOHapyxkuBaercas y 10-30 %
UCCIIEIOBaHHBIX KUBOTHBIX. B Ka3zaxckoM HaydHO-HMCCleOBAaTEIbCKOM BETEPUHAPHOM
uHCcTUTyTe M3 10 Mpob, MpeaocTaBIeHHBIX U3 XO03SHUCTB AMMaTUHCKOM obmactu, B 2009
roJly BbIA€NIEH BO30YIUTENb JIUCTEPHO3a B JBYX ClIydasx (OT 7 MECSYHOIO TeJIeHKa U 2-
xJieTHe# KopoBbl), B 2011 rogy — B AByX ciydasx (0T 3-xJIeTHEH KOPOBBI M T'0JIOBasion
oBIbl); B 2014 rony — B Tpex ciydasx (0T 6 MECSUHOTO TeJIeHKa, OBl U 8 MECSIYHOIO
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ArHeHka); a B 2015 rogay — B IByX citydasix (0T KOpPOBBI U ObIKa-ipousBoauTes), a B 2019
rofy — B JIeCATH cilydasx (OT TeJsT, SITHAT U CBHUHEH). B pe3ynpTaTe cOOCTBEHHBIX
uccienoBaanii 50 mpod Msica pa3HOTO BHJA KUBOTHBIX (TOBSIMHA, OapaHWHA, CBUHUHA,
KOHMHA W Kypulla), IPOU3BEIEHHOr0 B pa3HbIXx obnacTsax Kaszaxcrana (AnmaruHckas,
3anangno-Kaszaxcranckas u CeBepo-Kazaxcranckas ob6mactu) B 8 mpobax (3 mpoOs
roBsauHbl, 4 MpoObl CBUHHUHBI W | mpoba OapanuHbl) ObUTa OOHapy:keHa Listeria
monocytogenes.

Llenpto maHHOrO WCCienOBaHMsS ObLIO H3ydeHHWE CBOMCTB miTamMmmoB Listeria
monocytogenes, BBIAEIEHHBIX U3 MACA PA3HBIX BUIOB JKUBOTHBIX.

Marepunanbl U MeTOAbl. J(MarHoCTUYECKHE IIpenapaThl, MUTATEIbHBIE CPEIbl U
peaktuBbl: mnuTarenbHble cpeasl (MIIb  (Msco-mentonubiii Oymbon), MIIA (msco-
NEeNTOHHBIN arap), arap MIIB (Msco-nenToHHbId OynboH), MIIA (MsICO-TIENTOHHBIMA
arap), arap s uaeHTudukauuu jgucrepuil Palcam, xpossiHoW arap, arap Mromiepa-
XWHTOHA, pacTBOpbl Kpacurteneil (okpacka mo ['pamy), cpeabl I'mcca, crepuibHas
JTUCTHITMPOBaHHAs BOJa, PU3UOIOTUYECKUI PacTBOP.

N3ydyeHre GMOIOTMYECKUX CBOMCTB BBIIEICHHBIX MUKPOOPraHU3MOB IIPOBOAMIIU B
COOTBETCTBUM C TpaBUJaMH pPabOTHI, COIVIACHO YTBEPXKIEHHBIM TMpHUKa3aM H
MHCTPYKLUSAM K Habopam.

[IpuMeHsTuCh  CIEAyIolue METOAbl  HCCIEAOBaHUA:  OaKTEpUOJIOTMYECKUH,
OMOXUMHYECKHI.

Beero mns uccnemoBanuit oto6pano 50 mpoO Msica pa3HBIX BHAOB >KUBOTHBIX
(roBsimuHa, OapaHWHA, CBUHMHA, KOHMHA U Kypuna). [IpoObr Msica oTOMpamich Ha peIHKAX
B cootBercTBHH ¢ 'OCT P 51447-99 (MCO 3100-1-91).

MuxkpoOuosiornueckue uccienopanus msica nposoguin corinacHo 'OCT P 54354-
2011 «Msico u mscHble TPoAyKThI. OO1IMEe TpeOOBaHUS U METOIBI MUKPOOHOIOTHUECKOTO
aHaJIN3a.

O16op mpob OcCymecTBIsUIM M3 LEeNbHOM Tymu B konuyectBe 50 r. [lanmee u3
Ka)KI0U MPOoOBI MsAca U3 INTyOUHBI MBILIIEUHBIX BOJIOKOH OTOMPAIN KyCOUKHU pa3mepom 1x1
cM. OnbITHBIE 00pa31bl H3METbUAIN HOKHUIIAMU U PACTUPAIM B CTYNKE 10 TOMOT€HHOTO
cocrosiHus. HaBecky msica momemianu B IpoOUpKy ¢ 3apaHee npuroroBieHHbIM MIIb u
BeTpsixuBanu. IlonmydeHHyro cycneHsuio BbiceBanu Ha yamiku [lerpu ¢ MIIA. Yamknu
[letpu ¢ moceBamu momemanu B Tepmoctar Ha 24 yaca npu temmneparype 37 °C. [locne
24 gacoB KyJIbTUBUPOBAHUS W3 BBIPAILIEHHOIO MaTepuaya JeJlajad Ma3Ku M OKpalluBalu
no ['pamy. [lns 3TOro (UKCUPOBAHHBIA MAa30K OKpAIIMBAIM KapOOJOBBIM pPacTBOPOM
TeHLIMAaHOBOTO (hrosieToBOro B TeueHue 1-2 MunyT. B Teuenune 1 MunyThl 0OpabaThiBaIn
Ma3oK pacTBopoM Jltorosns, obecuBeunBanu cnuptoM B TeueHue 10-20 cek, nmpombIBaiu
BOJIOM. 3aTeM OKpaluBalId Ma3oK BOJHBIM pacTBopoM (ykcuHa Ildeliddepa B Teuenue
1-2 MuHyTHI.

OmnpezneneHyre 4yBCTBUTEIbHOCTH MHUKPOOPTaHU3MOB K aHTHOMOTHKAM IMPOBOJIMIN
TUCKO-Tu(hPy3HBIM METOJOM C MPUMEHEHHEM OYMa)KHBIX JHUCKOB C aHTHOMOTHKAMHU W
METOIOM CEpUHHBIX pPa3BeJCHUIH aHTUOMOTHKA B IUIOTHOM cpexe (arap Miomnepa-
Xwuntona) (MYK4.2 1890-04 M3 P®, 2004). Pe3ynbrarel HHTEPIIPETUPOBATIN COTJIACHO
UHCTPYKLUU K AUCKaM. YHyBCTBUTENBHOCTh aHTUOMOTHKOB OLIEHUBAIIM IO TUAMETPY 30HBI
3aJIep>KKH pOCTa, Ha OCHOBAHUU YEro JIMCTEPUU XapaKTEPU30BAIM KaK YyBCTBUTEIbHBIE,
YMEPEHHO YYyBCTBUTEIbHBIE WM ycToiuuBble. [lpemaparel [uisi  onpeneneHus
AHTUOMOTUKOPE3UCTEHTHOCTH BBIOMPAJIN C YUYETOM CIIEKTpa aHTUMUKPOOHOM aKTUBHOCTHU
MUKpPOOPTraHU3MOB, a TaKXe JOCTYIHBIX M 4YacTO HCIIOJIB3YEMBIX B BETEPUHAPHOMN
npakTuke. Takke YYUTHIBAIM MPHUPOJAHYI0 YCTOMUHMBOCTH JUCTEPUN K aHTUOMOTHKAM.
[Tocne nukyOanuu B TeueHue 20 4acoB M3MEPSUIM JAMAMETP 30HBI TOPMOKEHHs pocTa
MUKpPOOPraHW3Ma U OTHOCWJIM BBIJIEJICHHBIE MHUKPOOPTaHU3Mbl K YYBCTBUTEIbHBIM,
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YMEPEHHO YyBCTBUTEIILHBIM WM PE3UCTEHTHBIM K aHTHOMOTHKAM.

Jns onpeneneHus 4yBCTBUTENBHOCTH K aHTHUOMOTHMKAM MCIIOJIB30BAIU CYTOUHYIO
OyJIbOHHYIO KYJIbTYPY JUCTEPH, HE KOHTAMUHHPOBAHHYIO TOCTOPOHHEH MHKPOQIOPOA.
B pabGore wucnonp3oBamM cTaHAapTHbIE OyMaKHble€ JHUCKM C AaHTUOMOTHKAMM:
amukarmaoM (30 Mkr/auck), amnuiniraoM (10 Mkr/amck), tedampoxcuiom (30
MKT/nucK), HopduokcarmHoM (10 MKr/amck), KIMHAAMHIIMHOM (2 MKI/IUCK),
terpaunkinHoM (30 MKr/auck), nunpodiaokcannHoM (5 MKI/IucK), amokcuuminHoM (10
MKT/nuck), TtoOpamuiuoMm (10  wmkr/muck), nomeduiokcarmaoM (10 MKr/muck),
HUTWUIMHOM (30 MKT/mucK), odokcannHoM (5 MKI/AHUCK), HePUKCUMOM (5 MKI/TUCK),
noyiMMUKCUHOM — b (100 MKT/auck).

B crepunbuble vamku Ilerpu nuamerpom 100 MM pasnuBamu no 25 mu MIIA.
Ilepen moceBom wamku Iletpu ¢ arapom BbIIECPKUBAIM B TEpMOCTaTe B TeueHHE 48
4yacoB. bakrepuanbHyro CycrieH3uIo (CyTOUHYI0 OyJIbOHHYIO KyJIbTYpY) B Koimuectse 0,1
CM~ HAHOCWJIM Ha MOBEPXHOCTh arapa M PaBHOMEPHO pacHpelessuld HInareiaeM, Mocie
Yero CTePHJIbHBIM IHHIIETOM HAKJIAJbIBAIM JTMCKH, MPOMUTAHHBIE aHTUOMOTHKaMH. B
Kaxayto yaiky Ilerpu nomemanu 7 auckos. [locne anmiaukanuu auckoB yamku [letpu
uHKyOupoBanu npu temmeparype 37 °C B teuenue 18-20 uacoB. OuEHKY pe3ysbTaTOB
OPOBOJWIN [0 HAJMYMIO 30H 3aJEPKKU pOCTa MHUKPOOPIaHHW3MOB BOKPYI' JIMCKOB.
OTcyTcTBHE pOCTa TECT-OpraHM3Ma Ha paccTosHUM Oosee 15 MM OT jaucka ¢
AHTHUOMOTUKOM YKa3bIBaJIO HA UyBCTBUTEJIBHOCTh KYJIBTYPhI K JJAHHOMY aHTHUOMOTHKY [8].
Ecmu ucnbITyeMblii MUKpOOPTaHM3M pa3BUBAICS B HEMOCPEACTBEHHOW ONU30CTH OT
JIMCKa, NPOMMTAHHOI'O AHTUOMOTHKOM, TO JIQHHBIH MHKpPOOPraHM3M OLICHHUBAIM, Kak
YCTOMYMBBIN K €r0 IEUCTBUIO. [[naMeTp 30H 3aIepKKH POCTa C YYETOM THaMETPaA CaMOro
JIMCKa U3MEPSUIU C TOYHOCTBIO 10 1 MM.

Pe3yabTaThl M 00cykaenune. Kyiomypanvho-mopgonozuyeckue ceoticmsa. Kononuu
JUCTEPUM Ha IUIOTHOW NMMTATEIBHOM Cpele MEJKHE, C NPUNOAHATBIMH KpasMu, C
3a0CTPEHHBIM WM NPUIOAHATHIM LEHTPOM, Kpass KOJOHHH pPOBHBIE, TOBEPXHOCTh
IIEpPOXOBaTast ¢ OJECTAUIUM OCIIBIM HIIH TOJy00BaThIM OTTEHKOM (S-(opma) (pucyHok 1).

Mukpockonusi Ma3KOB IOJYYEHHOM KyJIbTYpbl - MEIKHE TI'PAMIIOJIOKHUTEIbHBIE
NAJIOYKH C 3aKPYIJIEHHBIM KOHILIAMHU, PaCIOJIOKEHHBIE TONApHO (PUCYHOK 2).

Pucynox 1 - Poct L. monocytogenes na MITA Pucynox 2 - L. monocytogenes B maske,
oKpaimeHHoM 1o I'pamy
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Uepes 24 u mocne TMOSBIECHUS POCTa KOJOHMM MPOU3BOAWIM IEPEeceB Ha
CEJICKTHBHYIO nuarHoctuyeckyro cpeay Palkam. Yepes 24 dvaca MHKyOMpOBaHHS Ha
cenekTuBHOMU cpene Palcam nabmrogany oOMIIBHBIA POCT METKUX, CEPOBATO-3€IEHBIX WIIH
OJIMBKOBO-3€JIEHBIX KOJIOHUM ¢ YEPHBIM opeosioM, guamerpoM 0,5-1,0 mm. Uepes 48 vyacoB
KOJIOHMH TPUOOpeTanu 3eJeHYI OKpacKy, MMM YIIyOJieHHe, OKPY)KEHHOE YEpHBIM
opeosioM. [Ipu popmMHUpOBaHUM CIIJIONIHOTO poCTa MPOU3BOMIIMN IIEPECEB LITPUXAMH Ha 2-
3 wamku Iletpum c¢ cenexTuBHON MU GepeHaTbHO-IMATHOCTUYECKONH Cpeloi s
HOJTyYeHHSI U30JMPOBAHHBIX KOJOHHHN (PHCYHOK 3).

Pucynok 3 — Poct nucrepuii Ha cenekTUBHOM cpene Palcam

buoxumuueckue ceoticmea. Y BBbIIENCHHBIX IUTAMMOB JIMCTEPUNA BbIpaKEHHAs
KarajlazHasi akKTUBHOCTh (JINCTEPUHU PACHICTULUIM TIEPEKUCh BOJIOPOJa ¢ O0pa3oBaHUEM
0O,), mTamMMbl (DEpMEHTHPOBAIM TIIOKO3y, MAalbTO3y, MaHHUT. baktepun He
(dbepMEeHTHPOBAIN JIaKTO3Yy, apaOWHO3y, AYJBIUT, WHYJIWH, COpOUT, HE 0Opa30BBHIBAIU
WHJOJI U CEpPOBOJIOPOJ, HE paKIKAIM KEIaTUH, HE BOCCTAHABIMBAIM HUTPATHl B
HUTPUTHI (PHUCYHOK 4).

Pucynok 4 - buoxumuueckue cBoiictsa L. monocytogenes (1 - Tect Ha KaranasHyrO aKTMBHOCT,
2-TI0CEeB CYTOUYHBIX KYJBTYp Ha cpefibl [ 'ncca: cneBa HarpaBo: 1 - 1aktosa, 2 - MaHUT, 3 -
MajbTO3a U 4 - TIII0K03a)
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AHMUOUOMUKOYYBCMBUMETLHOCTb. N3yyena YYBCTBUTEIBHOCTh K 14
aHTHUOAKTepUAIbHBIM TIpernaparaM § MITAMMOB JIUCTEpUM, BBIJCICHHBIX M3 Msca.
PesynbraThl Hccne10BaHUN IPUBEACHBI B TaOJIHIIE.

Tabmuna — YyBCTBUTEIHHOCTh K aHTHOMOTHKAM IITAMMOB JIHCTEPHUi, BBIIEICHHBIX U3 Msca
(ToBsiIMHA, CBUHKHA, OapaHUHA)

No P — Conepxxanve B | 3oHa 3afepkKu | UyBCTBUTEIBHO

JTIUCKE, MKT pocta, MM CTh
1 | Amuxamua AK® 30 22 q
2 | Ammumwuiaa AP 10 - R
3 | Hedampokcua CFRY 30 - R
4 | Hopdnoxcarmu NX™ 10 23 4
5 | Kimunpamunus CD? 2 10 N4
6 | Terpaumxmun TE> 30 - R
7 | Wunpodmnokcarun CFL> 5 20 q
8 | Amokcummmmn AX® 10 - R
9 | To6pamummn TOBY 10 11 vy
10 | JTomedmokcanun LOM™ 10 22 q
11 | Hurwnmus NET® 30 15 vy
12 | Odnocarmu OF° 5 19 q
13 | Llepuxcum CFM’ 5 - R
14 | Honmumuxcun -5 PB™ 100 - R

[Ipumeuanue: Y-uyBCTBUTEIBHBIH;
YU- yMEpEeHHO YyBCTBUTEIbHBIN

N3 tabmuisl BugHO, uTO Bee § mramMMoB L. MONOCYytogenes, BeIIeNeHHBIX U3 Msca,
NPOSIBIJIA ~ YYBCTBHTEIBHOCTh K  QHTHOMOTHKAM  (DTOPXMHOJIOHOBOTO  psizia
(Hopdaokcaruay (10 Mixr/muck), nomedokcanuny (10 mkr/muck), oduokcanuny (5
MKT/IHCK) ¥ aMHHOTIMKO3UAaM (amuKaiuHy (30 MKI/AKCK)), YMEPEHHO YyBCTBUTEIBHBI
K KJIMHIaAMUIUHY (2 MKT/auck), Toopamununy (10 Mxr/auck), HutiiuiaHy (30 MKT/muck).
3 KynbTYpbl JHCTEPUI MPOSBUIM PE3UCTEHTHOCTh K amMnuImuinHy (10 mkr/auck), 1 -
nedanpokcuny (30 mkr/auck), 1-rerparukiauny (30 mkr/muck), 2- amokcunmumay (10
MKT/uck), 1 -tiedukcumy (5 Mxr/muck) u 1 - nomumukcuny (100 Mxr/muck).

3akaovyenne. Bce BbigereHHble IiTamMMbl Listeria oOnmamanu  TUNHYHBIME
KYJIbTYPaJIbHO-MOP(OIOrHYeCKUMH 1 OMOXMMHMYECKUMHU CBOMCTBaMH (XapakTep pocTa,
MopdoJorusl MaTroreHa, OMOXMMHYECKHE CBOWCTBA). YCTAHOBJIEHA PE3UCTEHTHOCTb
auctepudl kK 6 aHTUOMOTHKaM: aMIMUWUIMHY, LedaapoKcuiy, TeTpalUKINHY,
aMOKCHULWIINHY, e(pUKCUMY, IOTUMUKCUHY - b.

[Mpucyrcteue Listeria B oOpasnax msica, HAIMYHME aHTUOMOTUKOPE3UCTCHTHOCTH Y
IITAMMOB, CBHJETEIBCTBYET O BBICOKOW ONACHOCTH Ul 3JI0pOBbS JIIOAEH MSCHOU
IPOAYKIIMH, TPOJaBAEMON Ha PhIHKAX.
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OPTYPJII 5KAHYAPJIAP TYPJIEPIHIH ETIHEH BOJITHIII AJIBIHFAH
LISTERIA MONOCYTOGENES CUITATTAMACBDI, AJIMATBI. «<KA3AK
FBIJIBIMU-3EPTTEY BETEPUHAPUSA HHCTUTYThD» KIIC

Tyiiin

Cunarramanslk 3eprrey KazakcTaHHBIH op TYp:i aliMaKTapbiHIa OHIIPIIreH sKaHyapiap
eTiHeH OeiHreH JHCTepuil ITaMMIAapbhlH Oein ajy, aHbIKTay >KOHE CHIIATTay MaKcaThIHAA
Kyprizinai. bapaerer 50 Typii celHama TangaHAbl (CHBIP €Ti, KOM eTi, MIONIKa €Ti, JKBUTKBI eTi
JKOHE TayBIK €Ti). AJBIHFaH ChIHAManapjaa KOraMIbIK JeHCayJbIKKa acepi »orapel Listeria
monocytogenes maroreHi aHbIKTaN/bl. AsbiHFaH Listeria monocytogenes kynbTypackin 14 Typii
aHTHOMOTHKKE Kapchl Te3iMaumiri Tekcepinmi. Jlucrepwiimen OexiHreH KyinbTypa 6
aHTHOMOTHKTEpre To3iMAUTIK KepceTTi: amrumwuiH (10 Mmkr/muck), wnedaapoxcur (30
MKT/UCK), TeTpaikiud (30 MKr/anck), amokcunuiiH (10 MKT/uck), neduxcum (5 MKI/IHUCK),
moTMMHKCHH-0 (100 MKT/IHCK).

Tyiiin ce3mep: Taram Kayimncismiri, er, Listeria monocytogenes, aHTHOMOTHKKE
TO3IMIUTIK.
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Summary

A study of the isolated listeria culture obtained from animal meat produced in different
regions of Kazakhstan was conducted, their cultural-morphological, biochemical properties and
antibiotic resistance were studied. In total, 50 samples of meat of various types (beef, lamb, pork,
horse meat and chicken) were analyzed. The pathogen Listeria monocytogenes, the most
significant for public health, was found in the studied meat samples.

The obtained cultures of Listeria monocytogenes were tested for antimicrobial resistance
to 14 antibiotics. The isolated culture of Listeria monocytogenes showed resistance to 6
antibiotics: ampicillin (10 mcg/disc), cefadroxyl (30 mcg/disc), tetracycline (30 mcg/disc),
amoxicillin (10 mcg/disc), cefixim (5 mcg/disc) and polymyxin-B (100 mcg/disc).

Keywords: food safety, meat, Listeria monocytogenes, antibiotic resistance.

Because of the appearance of emergent pathogens, the risks of diseases associated
with food consumption have significantly increased, especially in people with weakened
immunity (children, the elderly people, cancer patients, etc.). Listeriosis is considered one
of such emergent infections. Listeria monocytogenes is the causative agent of listeriosis in
humans and animals. Currently, this disease is considered one of the most significant food
infections in the world. The main factors of listeriosis transmission are milk and dairy
products, animal and poultry meat, vegetables and seafood [1, 2, 3, 4, 5, 6]. Listeria
monocytogenes can be transmitted through seeded foods at any stage of their production
and processing. Dairy products, unpasteurized or poorly pasteurized milk, cheese, butter
and ice cream play the main role among them. Food products of animal origin are also
could be contaminated with listeria; a pathogen is found in boiled sausages and sausages,
dried and smoked meat products, in semi-finished products.

In the Republic of Kazakhstan, listeriosis has been subject to registration since
2002, since the release of the order of the Ministry of Health and the Ministry of
Agriculture No. 946/326 &quot;On the prevention of listeriosis in the Republic of
Kazakhstan;.

According to Musayeva A.K. and co-authors, listeriosis is found in 10-30% of the
animals studied in livestock farms in Almaty region that are permanently disadvantaged
by listeriosis, having large and small cattle. In the Kazakh Scientific Research Veterinary
Institute, from 10 samples provided from farms of the Almaty region of the Republic of
Kazakhstan in 2009, the causative agent of listeriosis was isolated in two cases (from a 7-
month-old calf and a 2—year-old cow), in 2011 - in two cases (from a 3-year-old cow and
a one-year-old sheep); in 2014 — in three cases (from a 6-month-old calf, sheep and 8-
month-old lamb); and in 2015 - in two cases (from a cow and a bull-producer), and in
2019 - in 10 cases (from calves, lambs and pigs). As a result of our own research, 50
samples of meat of different types of animals (beef, lamb, pork, horse meat and chicken)
produced in different regions of Kazakhstan (Almaty, West Kazakhstan and North
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Kazakhstan regions) in 8 samples (3 samples of beef, 4 samples of pork and 1 sample of
lamb) Listeria monocytogenes was detected.

The purpose of this study was to investigation the properties of Listeria
monocytogenes strains isolated from meat of different animal species.

Materials and methods. Diagnostic preparations, nutrient media and reagents:
nutrient media (MPB (meat-peptone broth), MPA (meat-peptone agar), MPB agar (meat-
peptone broth), MPA (Meat-peptone agar), Palcam Listeria Identification Agar, Blood
Agar, Muller-Hinton agar, Dye solutions (Gram staining), Hiss media, sterile distilled
water, saline solution.

The study of the biological characteristics of the isolated microorganisms was
carried out in accordance with the rules of operation, according to the approved orders
and instructions for the Kits.

The following research methods were used: bacteriological, biochemical.

In total, 50 samples of meat of different animal species (beef, lamb, pork, horse
meat and chicken) were selected for research. Meat samples were taken in the markets in
accordance with GOST R 51447-99 (1SO 3100-1-91).

Microbiological studies of meat were carried out according to GOST R 54354-
2011 "Meat and meat products. General requirements and methods of microbiological
analysis".

Sampling was carried out from a whole carcass in the amount of 50 g. Further ,
pieces of 1x1 cm in size were taken from each meat sample from the depth of muscle
fibers . The prototypes were crushed with scissors and ground in a mortar to a
homogeneous state. The meat sample was placed in a test tube with pre-prepared BCH
and shaken. The resulting suspension was sown on Petri dishes with MPA. Petri dishes
with crops were placed in a thermostat for 24 hours at a temperature of 37 © C. After 24
hours of cultivation, smears were made from the grown material and colored according to
Gram. To do this, a fixed smear was stained with a carbolic solution of gentian violet for
1-2 minutes. The smear was treated with Lugol solution for 1 minute, discolored with
alcohol for 10-20 seconds, washed with water. Then the smear was stained with an
aqueous solution of fuchsin Pfeiffer for 1-2 minutes.

Determination of the sensitivity of microorganisms to antibiotics was carried out
by the disco-diffuse method using paper disks with antibiotics and the method of selective
dilution of an antibiotic in a dense medium (Muller-Hinton agar) (MUK4.2 1890-04 of
the Ministry of Health of the Russian Federation, 2004). The results were interpreted
according to the instructions for the disks. The sensitivity of antibiotics was assessed by
the diameter of the growth retardation zone, on the basis of which listeria was
characterized as sensitive, moderately sensitive or resistant. Preparations for the
determination of antibiotic resistance were selected taking into account the spectrum of
antimicrobial activity of microorganisms, as well as available and frequently used in
veterinary practice. The natural resistance of listeria to antibiotics was also taken into
account. After incubation, the diameter of the microbial growth inhibition zone was
measured for 20 hours and the isolated microorganisms were classified as sensitive,
moderately sensitive or resistant to antibiotics.

To determine the sensitivity to antibiotics, a daily broth culture of listeria was
used, which was not contaminated with extraneous microflora. Standard paper discs with
antibiotics were used in the work: amikacin (30 mcg/disc), ampicillin (10 mcg/disc),
cefadroxyl (30 mcg/disc), norfloxacin (10 mcg/disc), clindamycin (2 mcg/disc),
tetracycline (30 mcg/disc), ciprofloxacin (5 mcg/disc), amoxicillin (10 mcg/disc),
tobramycin (10 mcg/disc), lomefloxacin (10 mcg/disc), nitillin (30 mcg/disc), ofloxacin (5
mcg/disc), cefixim (5 mcg/disc), polymixin —B (100 mcg/discdisk).
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25 ml MPA were poured into sterile Petri dishes with a diameter of 100 mm.
Before sowing, Petri dishes with agar were kept in a thermostat for 48 hours. Bacterial
suspension (daily broth culture) in an amount of 0.1 cm® was applied to the surface of the
agar and evenly distributed with a spatula, after which disks impregnated with antibiotics
were applied with sterile tweezers.

7 discs were placed in each Petri dish. After applying the discs, Petri dishes were
incubated at a temperature of 37 © C for 18-20 hours upside down. The results were
evaluated based on the presence of microbial growth retardation zones around the disks.
The absence of growth of the test organism at a distance of more than 15 mm from the
disk with the antibiotic indicated the sensitivity of the culture to this antibiotic [7, 8]. If
the test microorganism developed in the immediate vicinity of a disk impregnated with an
antibiotic, that this microorganism was evaluated as resistant to its action. The diameter of
the growth retardation zones, taking into account the diameter of the disk itself, was
measured with an accuracy of 1 mm.

Results and discussion. Cultural and morphological properties. Listeria colonies
on a dense nutrient medium are small, with raised edges, with a pointed or raised center,
the edges of the colonies are smooth, the surface is rough with a shiny white or bluish tint
(S-shape) (Figure 1).

Microscopy of smears of the resulting culture - small gram-positive rods with
rounded ends arranged in pairs. (Figure 2).

Figure 1 - Growth of L.monocytogenes by Figure 2 - L. monocytogenes in a Gram-
MPA stained smear

24 hours after the appearance of colony growth, transplanting was performed on a
selective diagnostic medium Palkam. After 24 hours of incubation on a selective medium
of Palcam, abundant growth of small, grayish-green or olive-green colonies with a black
halo, 0.5-1.0 mm in diameter, was observed. After 48 hours, the colonies acquired a green
color, had a recess surrounded by a black halo. During the formation of continuous
growth, strokes were transplanted into 2-3 Petri dishes with a selective differential
diagnostic medium to obtain isolated colonies (Figure 3).
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Figure 3 — Listeria growth on selective Palcam medium

Biochemical properties. The isolated strains of listeria have pronounced catalase
activity (listeria split hydrogen peroxide to form O,), the strains fermented glucose,
maltose, manitol. The bacteria did not ferment lactose, arabinose, dulcite, inulin, sorbitol,
did not form indole and hydrogen sulfide, did not dilute gelatin, did not reduce nitrates to
nitrites (Figure 4).

Figure 4 - Biochemical characteristics of L. monocytogenes (1 - test for catalase activity,
2 - sowing of daily crops on Gis media: from left to right: 1 - lactose, 2 - manitol, 3 -
maltose and 4 - glucose)

Antibiotic sensitivity. Sensitivity to 14 antibacterial drugs of 8 strains of listeria
isolated from meat was studied. The results of the studies are shown in the table.

Table — Antibiotic sensitivity of listeria strains isolated from meat (beef, pork, lamb)

. Growth
Ne Antibiotic 1,[—}?; é:ic;rllte:qtc:gn retardation zone, Sensitivity
' mm
1 2 3 4 5
1 | Amikacin AK® 30 22 S
2 | Ampicillin AR™ 10 - R
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Continuation of the table

1 2 3 4 5
3 | Cefadroxyl CFR® 30 - R
4 | Norfloxacin NX™ 10 23 S
5 | Clindamycin CD? 2 10 MS
6 | Tetracycline TE® 30 - R
7 | Ciprofloxacin CFL® 5 20 S
8 | Amoxicillin AX™ 10 - R
9 | Tobramycin TOB™ 10 11 MS
10 | Lomefloxacin LOM™ 10 22 S
11 | Nitillin NET® 30 15 MS
12 | Oflosacin OF° 5 19 S
13 | Cefixime CFM® 5 - R
14 | Polymyxin-B PB* 100 - R
Note: S-sensitive;
MS- moderately sensitive;
R - resistant.

The table shows that all 8 strains of L. Monocytogenes isolated from meat showed
sensitivity to fluoroquinolone antibiotics (norfloxacin (10 mcg/disc), lomefloxacin (10
mcg/disc), ofloxacin (5 mcg/disc) and aminoglycosides (amikacin (30 mcg/disc)),
moderately sensitive to clindamycin (2 mcg/disc), tobramycin (10 mcg/disc), nitillin (30
mcg/disc). 3 listeria cultures showed resistance to ampicillin (10 mcg/disc), 1 - cefadroxyl
(30 mcg/disc), 1-tetracycline (30 mcg/disc), 2- amoxicillin (10 mcg/disc), 1 -cefixim (5
mcg/disc) and 1 - polymyxin (100 mcg/disk).

Conclusion. All isolated Listeria strains had typical cultural-morphological and
biochemical properties (growth pattern, pathogen morphology, biochemical properties).
Listeria resistance to 6 antibiotics has been established: ampicillin, cefadroxyl,
tetracycline, amoxicillin, cefixim, polymyxin - B.

The presence of Listeria in meat samples, the presence of antibiotic resistance in
strains, indicates a high risk to human health of meat products sold on the markets.
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