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DRUG RESIDUES IN MEAT PRODUCTS AND PRODUCTS
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PUCKU, CBA3AHHDBIE C HAJINYNEM B MACE
N BIIPOOYKTAX YBOA  KUBOTHBIX OCTATOYHbBIX KOJIMYECTB

AHTVMMKPOBHDBIX ITPEITAPATOB
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KiroueBble cnoBa: pucku, MAco u npooyKmovt yOOs HUBOMHDBIX,
anmubaxmepuanvHvie NPenapamol, yCmouueocmo MUKpoop2a-
HU3MO6 K AHMUOAKMEPUATILHIM NPENnapamam.

AHnHomauyus

Onpedenenvt pucku, cesA3aHHvle ¢ HATUYUEM 6 MACE U 6 NpPo-
OyKmax y60s HUBOMHOLIX OCMAIMOUHVIX KOMUHECNE aHMU-
MukpobHvix npenapamos. OOur U3 HUX M0 B03HUKHOBEHUE
YCMOUMUBOCU K AHMUMUKPOOHbIM NPENnaparmam namozeHHblx
U YCI08HO-NAMO02EHHBIX MUKPOOP2AHUIMOS, Bbl0€TIEHHDIX U3 MACA
u npodykmos y6os susommvix. boino ycmarosnero, umo E.coli,
mukpoopzanusmol poda Salmonella u Pseudomonas ycmotiuueo
K AMAUWUATIUMY, MemPayuKaunry, muno3uny u uedanonexcumy.
Oomarxo L.monocytogenes He 0071a0anu ycmotMugocmupio Kk SmMum
npenapamam. Takice yCmanoeneHo, 41mo npu nonadanuu 6 opea-
HU3BM HUBOTNHO20 AHMUMUKPOOHbLE eusecea 60blie 6ce20 Ha-
KAnuearnmcs 6 neveHu U 6 NO4KAX HUB0MHO20, 3arem 6 Msce
u meHvue 6cezo 6 xupe. Onpedenero, umo 00 65 % uccned06au-
HbLX 00pA31406 6 MOTi UNU 6 UHOLL CIeneHy KOHMAMUHUPOBAHbL
AHMUMUKPOOHBIMU Npenapamamil.

BBenenue

Crparern4eckoil Ielbl0 IMPOJOBONbCTBEHHON 6e3-
omacHoctu Poccyn sABsgeTcsa obecriedeHne ee HaceeHNA
6e3omacHol muiieBoi npopykuyeit. C yBenndeHneM mo-
TPeOHOCTI Hace/IeHNs B MsACe ¥ B MACHBIX IIPOJIyKTaxX He-
00XOAIMO YBeMYMBATD MX MPOU3BOACTBO. ITO BO3MOXK-
HO IIpM OIpEJe/TIeHHOM YPOBHE IIOTOJIOBbSI >KMBOTHBIX
Y MHTeHCU(UKALMY IPUPOCTA Y HUAX MBIIIEYHO MACCHI.

[IpupoCT MBIIIEYHOI MACChl, MOXKET OBITD, JOCTUTHYT
U 3a CYeT VUCIO/Nb30BAHUA CTUMY/IATOPOB POCTA, B TOM
qyCTIe ¥ aHTMOAKTepPUaIbHbIX IIPEIapaToB (TeppaMuIiVH,
O6voMMIMH, OALUTPALVH U TPU3UH — B KaueCTBe KOPMO-
BBIX J0OABOK).

AHTMMUKpOOHBIE IpemapaTbl (IPOTUBOMUKPOOHBIE
mpemnapartsl, antimicrobial agents) — 3TO XUMMYecKue
COeNMHEHVs], KOTOPble YOMBAIOT MUKPOOPraHM3MbI VIV
YTHETAIOT UX POCT, HO IIPY 3TOM OHU MOTYT IPORYLM-
pOBaTbCsl B €CTECTBEHHBIX YCIOBUAX Kak rpubamm (Ha-
npuMep, MEeHNIWIUINH), TaK 1 Gaktepusmu (Hampumep,
TeTPALVIK/INH) — VI MOTYT OBITh CMHTETHYECKUMM VIV
HOTYCUHTeTUYEeCKVIMU BelljecTBaMu (Harpumep, Gpropxu-
HOJIOHBI U aMOKCYILIM/IIMH, COOTBETCTBEHHO). COITIacHo
OPUTMHA/IBHOMY OIlpefie/ieHNio jaypeata HobemeBckoit
npemuu Canmana Bakcmana (Selman Waksman), repMun

Keywords: risks, meat and products of animal slaughter, antibac-
terial drugs, antibiotic resistance.

Abstract

The risks associated with the presence of antimicrobial drug resi-
dues in meat and products of animal slaughter were determined.
One of them is the emergence of antimicrobial resistance in patho-
genic and conditionally pathogenic microorganisms isolated from
meat and products of animal slaughter. It was established that
Escherichia coli, Salmonella and Pseudomonas were resistant to
ampicillin, tetracycline, tylosin and cephalolexin. However, Lis-
teria monocytogenes did not have resistance to these antibiotics.
It was also established that when entering an animal body, an-
timicrobials were accumulated mostly in liver and kidneys of an
animal followed by meat and, to the least degree, in fat. It was
found that up to 65% of the tested samples were contaminated with
antimicrobials to a greater or lesser degree.

Introduction

The strategic goal of the food security of Russia is pro-
vision of its population with safe food products. With an
increase in the need of the population for meat and meat
products, it is necessary to increase their production. This
is possible at a particular level of livestock and intensifica-
tion of the muscle weight gain.

The muscle weight gain can be achieved by using growth
promoters including antibacterial drugs (terramycin, bio-
mycin, bacitracin and grisin as food additives).

Antimicrobials are chemical compounds, which de-
stroy microorganisms or inhibit their growth. They can
be produced in the natural conditions both by fungi (for,
example, penicillin) and bacteria (for example, tetracy-
cline) or can be synthetic or semi-synthetic substances (for
example, fluoroquinolones and amoxicillin, respectively).
According to the original definition of Nobel Prize Win-

ner Selman Waksman, the term antibiotics refers only to
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antnbmoTukm (antibiotics) OTHOCUTCS TOTBKO K €CTECT-
BEHHBIM IIPOJIyKTaM MMKPOOHOTO IPOUCXOXKZeHu:A. Tem
He MeHee, 9TOT TEPMUH HepefKO UCIIONb3YeTCs KaK CHHO-
HVIM TepMJHA aHTVMUKPOOHBIE CPEfICTBA, HE3aBUCUMO OT
€CTeCTBEHHOTO M/IY CMHTETUYEeCKOTO MIPOMCXOXKIEHM.

Cyl1ecTBYIOT OIpefe/ieHHble TPeOOBaHMA K CTUMY-
JIATOPaM POCTa >KMBOTHBIX: OHU JO/DKHBI VIMETb KOPOT-
KMl TIepyOf] BbIBEIEHMSI M3 OPTaHN3Ma; 10 YOOs JOIDKHO
IIPOM3OVITY TIOJIHOE BBIBEIEHNE MX 13 TKaHEl I OPTaHOB
JKMBOTHOT'O; OTCYTCTBME TOKCMYECKOTO BO3JeiCTBUA Ha
OpraHmM3M; OTCYTCTBNME OTPUIATEIbHOTO BIMAHUA Ha
HOPMAaJIbHYI0 KMIIEYHYI0 MUKPOQIOPY 1 €C/M B KadecT-
Be CTUMY/IITOPOB POCTa VICIONb3YIOTCA aHTYMUKPOOHBIE
IIpenaparsl, TO OHNM He TO/DKHBI BBI3BIBATh YCTONYMBOCT
MUKpPOOPTaHM3MOB K HVIM.

ITo Mepe yBelM4yeHNsI CPOKOB M MACIITA0OB MPAKTHU-
4eCKOTro IPUMeHEHN aHTUMMUKPOOHBIX U IPYTUX XVMUO-
TepalneBTNYECKUX IPeIapaToB TaKXKe HapacTaeT U 4MCII0
YCTOMYMBBIX K HUM IITaMMOB MYKPOOPTaHN3MOB.

Yacrora mH(eKIUI, BBI3BAHHBIX aHTUOMOTUKOPE3N-
CTEHTHBIMM OaKTepUsAMMY, YBEINUNBAETCA CPElU Hacese-
HUA M B MEIMIMHCKUX YYPeX/IeHUAX, BCIeCTBUE Yero
3TV MHQEKUNY CTAHOBATCA BaXXHON MEIMKO-CAaHUTAPHOI
po6eMoii, KoTopas 6pocaeT BBI3OB CUCTEMaM 3[PaBo-
OXpaHeHNs MHOTUX CTpaH. B pesymbprate upesmepHOro
Y HENpaBMWIbHOTO IIPYMEHEHMsA aHTUOMOTUKOB y Oaxk-
TepUil, HaXOfALIMXCA B OpPraHM3Me JIIofiell U KMBOTHBIX,
MOXKET PasBUTbCA YCTONYMBOCTb K STUM IIperaparam,
BCJIEICTBYE 4ero MHQeKUMOHHbIe 3a0oeBaHMsA, KOTO-
pble B OOBIYHBIX YC/IOBMAX XOPOIIO ITOAJAIOTCA JIEYEHUIO
aHTUOMOTHUKAMMY, CTAHOBUTCS TPYAHO, 2 HOIZA ¥ HEBO3-
MO>XHO BbUIeUNTb. Heymaunm jiedyeHus IpUBOJAT K POCTy
3a0071eBaeMOCTM U CMEPTHOCTM OT MHQEKIMII, a TaKKe
K He0OXOIMMOCTI pa3pabaTbIBaTh HOBblE aHTUOMOTHKI,
YTO, B KOHEYHOM CUeTe, JIOKUTCS OTOTHUTeIbHBIM Ope-
MeHeM Ha 061ecTBo. ExxeroHo B cTpanax EBpomneiickoro
coro3a cbimre 25 000 4yenoBek yMMpArOT OT MH(EKIui,
BBI3BAHHBIX AHTUOMOTUKOPE3UCTEHTHBIMY OaKTepus-
mu [1].

ITockonmbKy 9Ta yCTOMYMBOCTD HE MMeeT 3KO/Iornde-
CKMX, OTPAC/IEBBIX VIV TeorpadpuuecKnx rpaHull, ee MosB-
JIeHJe B OJHOJ OTPAC/Iy WIN B OJHON CTpaHe IPUBOAUT
K (OPMUPOBAHNIO PE3UCTEHTHOCTN B APYIMX OTPAC/IAX
U B JIpyrux crpaHax. [Ipegynpex/eHne u caep>KuBaHue
YCTOMYMBOCTY K aHTMOMOTUKAM TpebyeT IPUHIMATh BO
BHUMaHMe Bce (akToppl pucka GOpMUpPOBAHMS M pac-
HIPOCTPAaHEHNA TAKOM YCTONYMBOCTU B KOHTEKCTE BCEX
YCIOBUM, OTpaC/ieil, YIPEXJEHMII OT MESULMHBI 1O MC-
II0/Ib30BAHV B IIPOM3BOACTBE MUIIEBBIX IPOJYKTOB XK~
BOTHOTO IIPOUCXOXK/IEHNA.

BOS3 yxe aBHO cumMTaeT, YTO IPUMEHEHMe aHTUOMO-
TUKOB Yy CEITbCKOXO3SAMCTBEHHBIX >KMBOTHBIX, MACIITAOBI
KOTOPOTO BO MHOIMX CTpaHaX IPeBBIIIAIOT MaCIITAaObI
VICTIONIb30BAHUA AHTUOMOTUKOB IS JIe4eHVS OONTbHBIX
JTIofiell, BHOCUT CYIIeCTBEHHBI BK/IaJ, B (OpMMUPOBaHIE
Ipo6/IeMBI YCTONYMBOCTY K aHTMOMOTUKAM B 3[paBOOX-

the natural products of microbial origin. Nevertheless, this
term is often used as a synonym of the term antimicrobial
agents independent of their natural or synthetic origin.

There are specific requirements to animal growth pro-
moters: a short withdrawal period; full elimination from
animal tissues and organs before slaughter; absence of a
toxic effect on a body; absence of a negative effect on the
normal gut microflora and if antimicrobial agents are used
as growth promoters, they should not lead to resistance of
microorganisms to them.

With an increase in duration and scale of the practical
use of antimicrobial and other chemotherapeutic agents,
the number antibiotic resistant strains also increase.

Occurrence of infections caused by antibiotic resistant
bacteria is increasing in communities and in health care
facilities; because of this, these infections have become an
important medical and sanitary problem, which challenges
the health care systems in many countries. As a result of the
excessive and inappropriate use of antibiotics, resistance
to these preparations can be developed in bacteria, which
reside in a human or animal body. As a consequence, it
becomes difficult and sometimes impossible to treat infec-
tious diseases, which are well treated with antibiotics under
usual conditions. Failures in therapy lead to an increase in
morbidity and mortality due to infections, as well as to a
need to develop new antibiotics, which, eventually, present
an additional burden for a society. Over 25 000 people die
of infections caused by antibiotic resistant bacteria every
year [1].

As this resistance does not have ecological, sector or
geographical borders, its emergence in one sector or in one
country leads to formation of resistance in other sectors
and other countries. Prevention and containment of anti-
biotic resistance require taking into account all risk factors
for formation and spread of such resistance in a context of
all conditions, sectors, health-care facilities before produc-
tion of food products of animal origin.

WHO has considered for a long time that the use of
antibiotics in farm animals, which scale exceeds the scale
of the use of antibiotics for treating human patients, makes
a significant contribution to the emergence of the prob-
lem of antibiotic resistance in healthcare. This situation

requires information of the society and development of
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paHeHnu. dra curyauus Tpebyer nHGopMupoBaHue 06-
I[eCTBa U BBIPAOOTKe CIIelMaIbHOI TOJIUTUKA IJIS CHep-
JKUBAHUS PE3UCTEHTHOCTU K aHTUOMOTMKAM C TTO3VIINIL
6e30MacHOCTM MUINEBBIX HPOAYKTOB obOpamas ocoboe
BHUMaHJe Ha pacIpOCTPaHEHNe Pe3VCTeHTHOCTY 4Yepes
HUIIEBYIO 1[ellb, KOTOPOe UTPaeT BAXKHYIO, XOTs HEPENKO
Y CKPBITYIO PO/Ib. Pe3MCTEHTHOCTD CBSI3aHHBIX C IUII[EBbI-
MU nHDEKIMSIMYU 300HO3HBIX 6akTepuit pofoB Salmonella
u Campylobacter HecOMHEHHO CBsi3aHa C IPUMEHEHVEM
AQHTUOMOTUKOB Y CEbCKOXO3ICTBEHHBIX )XMBOTHBIX; TN~
1jeBble MHQEKIUY, BbI3BAHHBIE TAKUMM PE3VCTEHTHBIMU
6aKTepusMyU, MHOTOKPATHO JOKYMEHTUPOBAHBI Y JTIOJEIL.
Bosbyaurenn xammmnobakrepuosa O4YeHb JIETKO IIPUO-
OpeTaloT yCTOMYMBOCTb K aHTHOMOTMKaM. Bo MHormx
CTpaHax KaMOMI00aKTepuy, BbIJje/leHHbIE 13 MsICa MITHLL,
OBbIIV Pe3UCTEHTHBI K aHTMOAKTepyaIbHBIM IIperapara,
BKJII0Yast GTOPXMHOJIOHHI [2].

3aborneBaHns y /Mofell, BbI3BaHHbIE IITAMMaMI KaM-
mI00aKTepuit, YCTOMYMBBIMK K aHTUOMOTHUKAM, IIpef-
CTaB/IAT YCYTyOIS0LIyIocs mpobneMy 3HpaBoOXpaHe-
HUSL.

ONuUAeMuonorus YCTOMYMBOCTY K aQHTUOMOTMKAM
OCJIOXKHAETCS CIIOCOOHOCTBIO TEHOB, JieTePMUHYPYIOIINX
TaKyl0 YCTONYMBOCTb, PACIPOCTPAHATHCSI MEX[Y pas-
nudHbIMK THIaMu 6axtepuit. Kpome Toro, pesmcreHt-
Hble K aHTMOMOTMKaM OaKTepuy MOTYT IIPeOJj0/eBaTh
6apbepbl MeXAY cepaMit JeATeIbHOCTH, YUPEeXKACHUAMMN
u TepputopusaMn. Takoe pacnpocTpaHeHIe MOXXeT OBITh
CBSI3aHO C JIIObMI, )XMBOTHBIMY, IUIEBBIMY IIPOJYKTA-
MM XKVBOTHOTO IIPOMCXOXKAEHMS I KOHTAMIHUPOBAHHBI-
MU 00'beKTaMy BHEIIHE CPeJibL.

Ocob6yi0 TpeBOTry BBI3bIBAET YCTONYMBOCTD K TaK Ha-
3bIBAEMBIM «KPUTHYECKV Ba>KHBIM aHTUOMOTMKAM», VC-
HIO/Tb3YEeMBIM B MeJVIIIVHE.

[TockonbKy OBUIO TOKAa3aHO, YTO IPUMEHEHNe aH-
TUOMOTUKOB B KauyeCTBe CTUMY/LITOPOB POCTa CBSI3aHO
C YIpo3oii i 3[0poBbs mofeit, ¢ 2006 I. B cTpaHax EB-
POIIEICKOTO COM3a IPeKpalleHO MKCIIO/Ib30BaHMe BCEX
aHTUOMOTUKOB B KadeCTBe CTUMY/IATOPOB pocta. [Ipe-
KpallleHle MCIIO/Ib30BaHMsI aHTUOMOTUKOB [/ CTUMYIIA-
LUV POCTA )XMBOTHBIX CHVDKAET OACHOCTD J/ISI 30POBBSI
nrofielt 6e3 Kakoro-nmubo Bpefia s 30POBb KUBOTHBIX
VIY SKOHOMMYECKMX HOTephb B IIPOU3BOACTBE IPOAYKTOB
JKUBOTHOTO ITPOMCXOXK/IEHISL.

OueHb BaKHOI YacTbhi0 PAOOTBHI IO CAEPXKUBAHUIO
PE3UCTEeHTHOCTM SIB/SAETCS HOPMAaTUBHAs perjlaMeHTa-
IVIs1 TIPYMEHEHNUsI aHTUOMOTHUKOB Y CeTbCKOXO3SIIICTBEH-
HBIX JKMBOTHBIX. IIpenaraercs, 4ToObl BeTepUHApPHBIE,
Ce/IbCKOXO3SIICTBeHHble 1 (apMaljeBTUYeCKIe OpraHbl
paccMOTpeny BO3MOXXHOCTDb HMIPUHATHS CIEAYIOLUX Mep:
IpeKpalljeHNe VICIIONb30BaHNs aHTMOMOTUKOB B Ka4eCTBe
CTUMY/ISITOPOB POCTA XXMBOTHBIX; IIPYIMEHEHMe aHTUOU-
OTMKOB Y >KMBOTHBIX TO/IbKO IO Ha3HAYeHUIO BeTepUHa-
pa; IpUMeHeHue aHTUOMOTUKOB, UMEIOINX Ype3Bblyail-
HOe 3HaueHMe B MepuiHe (0CO6eHHO (PTOPXMHOIOHOB
" 11e(aIOCIOPVHOB TPETHETO U YeTBEPTOrO IOKOJICHNI)

the special policy for the containment of antibiotic resis-
tance in the context of food safety paying special attention
to spread of resistance through food chain, which plays
an important, although quite often an invisible, role. Re-
sistance in zoonotic bacteria of the genera Salmonella and
Campylobacter, which are associated with food infections,
is undoubtedly linked with the use of antibiotics in farm
animals; food infections in humans caused by these re-
sistant bacteria have been documented many times. The
causative agents of campylobacteriosis easily acquire an-
tibiotic resistance. In many countries, campylobacteria
isolated from poultry meat were resistant to antibacterial
drugs including fluoroquinolones [2].

Human infections caused by antibiotic resistant strains
of campylobacteria present an aggravating problem in
healthcare.

Epidemiology of antibiotic resistance is complicated by
the ability of genes determining this resistance to spread
among different types of bacteria. In addition, antibiotic
resistant bacteria can overcome barriers between spheres
of activities, enterprises and territories. This spread can be
associated with humans, animals, food products of animal
origin and contaminated environmental objects.

Resistance to, so-called, critically important antibiotics
used in medicine is of special concern.

Since it was shown that the use of antibiotics as growth
promoters is associated with the threat to human health,
the use of all antibiotics as growth promoters has been ter-
minated in the EU countries since 2006. Termination of
the use of antibiotics for animal growth promotion reduces
the hazard for human health without any harm to health
of animals or economical losses in production of animal
food products.

An important part of the work on containment of antibi-
otic resistance is the normative regulation of the use of anti-
biotics in farm animals. It is proposed that veterinary, agri-
cultural and pharmaceutical bodies consider the possibility
to take the following measures: termination of the use of an-
tibiotics as animal growth promoters; the use of antibiotics
in animals only on the prescription of a veterinarian; the use
of antibiotics of critical importance in healthcare (especially
third- and fourth-generation cephalosporins and fluoroqui-

nolones) in farm animals only on reasonable grounds.
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Y CEeMbCKOXO3AMCTBEHHBIX )KMBOTHBIX TOJIBKO NPV Ha/IN-
VY JJIS 9TOTO BECKMX OCHOBAHMIAL.

Kpome TOro, aHTMOMOTMKM ¥ NPORYKTHI UX MeTabo-
NMM3Ma MOTYT CTaTb NPUYMHON a/UIEPTUyM ¥ CUMIITOMOB
OTpaBJIeH)A, YTHETaTb aKTUBHOCTDb IIOJIE3HON MUKPOQ-
JIOPBI, CIIOCOOCTBOBATh PasBUTHUIO IPUOKOBBIX 3a060/eBa-
HMiL. Y 4elI0BeKa, PEryIApHO MUTAIIEr0CsA IPOSYKTaMMu,
COfiep>KaIllMMI  AaHTMOMOTHKY, IIEPerpy>kKaloTcsl IeYeHb
U IIOYKU, B CBA3M, C YEM BO3PACTAET PUCK Pa3BUTUA XPO-
HIYECKVX 3a00JIeBaHMIT, Ie4eH)e KOTOPBIX OCTIOKHAETCA
BCe TOJ YK€ YCTOMYMBOCTbIO MUKPOOPIaHM3MOB K aHTH-
6nornkam.

Vcnonb3oBaHMe IIpU NPOU3BOACTBE CHIPOKOIIYEHOI
NPOJRYKIUM, MsACA JJaXke C OCTAaTOYHBIMM KONMYECTBAMU
aHTMOaKTepUaTbHBIX IPENapaToB BevyeT 3a COO0T HeBO3-
MO>KHOCTb IPOM3BOJCTBA Ka4eCTBEHHOI 1 0e30MacHOI
IPOJYKUMY, T.K. IIPOLIECCHI €CTeCTBEHHOI 1 HaIlpaBJIeH-
HOJI pepMeHTaMN U CO3peBaHus OyAyT MMM UHTMOMPO-
BaHbI [3].

Llenblo paHHOI pabOTHI ABIANOCH ONIpefeeHNe pu-
CKOB, CBSI3aHHBIX C Ha/IMYNeM B MsCe U B IIPOLIYKTaX YOO
JKMBOTHBIX OCTATOYHBIX KO/IMNYECTB AHTMMUKPOOHBIX
IpernapaToB M BBIABIEHME AHTUOMOTUKOYCTONYMBBIX
IITaMMOB.

B cooTBeTCTBMM IOCTABIEHHOII 11e/1 ObUTN OIpesierne-
HBI C/IelyIOLINE 3a a4t
1. ITpoBecTn MccnemoBaHue MACA ¥ IPOAYKTOB YOO KN~

BOTHBIX Ha Ha/IM4YMe OCTaTOYHBIX KOTMYECTB aHTUMU-

KPOOHBIX IIpenapaToB.

2. YCTaHOBUTb YYBCTBUTEIBHOCTb MMKPOOPIaHM3MOB,

BBIJIEJICHHBIX UX MsCa U NMPOJYKTOB y0O0s, K aHTUMU-

KPOOHBIM IIpenaparam.

MaTepmam,I n METOAbI

B kauecTBe OODBEKTOB IpU MUCCIECNOBAHUM HATNYUA
OCTATOYHBIX KO/MMYECTB AHTUMUKPOOHBIX IperapaToB
O6bUIM MCIONB30BaHbl MsACO (06nacTh LIETHOrO 3apesa)
U TIPOAYKTHI y0Os (IleyeHb, TOYKU ¥ BHYTPEHHMIT SKMP)
kpynHoro poraroro ckora (KPC) us 5 xosaitcts Llent-
panbHOI yactu Poccun. B kadecTBe TecT-arapa i omnpe-
JieTleH1sI OCTaTOYHBIX KOMMYECTB aHTMMUKPOOHBIX Ipe-
[IapaTOB UCIIONb30BA/IM IVIOTHYIO KY/IbTYPa/lbHYIO Cpeny
no Kynpgpary co cnopamm Bacillus stearothermophilus.
YcTOMYNBOCTD K aHTUOMOTUKAM (aMIMIIM/IINH, TeTPaLiu-
KJIVH, TWIO3VH, 1]e(aTo/IeKCHH) ONpeie/Is/IN CIefyIomIX
MmuKpoopranusmos: E.coli, L.monocytogenes, Salmonella,
Pseudomonas spp..

OT160p 00pasioB Msca U NPOAYKTOB y0Os >KMBOT-
HBIX IIPOBOAVIIN B IjeXe YOOs eCTPYKTUBHBIM METOJOM.
Kaxzplit oToOpaHHBIT 0Opasel] yIaKOBBIBaIW B WHAM-
BUJIya/IbHYIO YIIAKOBKY, OX/TXK/Ja/IM 1 3aTeM [JOCTABIIsIIN
B maboparopuio Ha uccaefoBanme. O6pasipl 0TOMpanu oT
5 KMBOTHBIX 113 KQXJOTO XO35IICTBA.

[Ipo60nOAroTOBKY MPOBOAWIN, OTOMpas C IOBEpX-
HOCTM ¥ DIyOuHBI (CyMMapHO) /1ab0OpaTOpHON MPOOBI
C TTOMOII[BIO CTEPVJIPHBIX HOXXHMI] U IMHIIETOB aHA/IN3M-

Moreover, antibiotics and products of their metabolism
can be a cause of serious allergy and symptoms of poison-
ing, suppress an activity of beneficial microflora and fa-
cilitate development of fungal diseases. When individuals
regularly eat products contained antibiotics, their liver and
kidney are overloaded; in this connection, the risk of devel-
opment of chronic diseases grows up and their treatment
becomes complicated due to the same antibiotic resistance.

The use of meat even with the residual amounts of anti-
bacterial preparations in production of uncooked smoked
products results in the failure to produce quality and safe
products since the processes of natural and targeted fer-
mentation and ageing will be inhibited [3].

The aim of this work was assessment of the risks associ-
ated with the presence of antimicrobial drug residues in
meat products and products of animal slaughter and detec-
tion of antibiotic resistant strains.

According to the set goal, the following tasks were de-
termined:

1. To carry out analysis of meat and products of animal
slaughter on the presence of antimicrobial drug residues.
2. To determine the sensitivity of the microorganisms iso-
lated from meat and products of animal slaughter to

antimicrobials.

Materials and methods

In analysis of the presence of the antimicrobial drug
residues, cattle meat (sticking piece) and products of cattle
slaughter (liver, kidneys and visceral fat) obtained from 5
enterprises in the central part of Russia were used. Kund-
rat agar with the spores of Bacillus stearothermophilus was
used as a test-agar for determination of the antimicrobial
drug residuals. Resistance to antibiotics (ampicillin, tetra-
cycline, tylosin, cefalolexin) was tested for the following
microorganisms: E.coli, L.monocytogenes, Salmonella,
Pseudomonas spp.

Sampling of meat and products of animal slaughter was
carried out in the slaughter floor by the destructive meth-
od. Each taken sample was packed in an individual pack-
age, chilled and then delivered to the laboratory for analy-
sis. Samples were taken from 5 animals in each enterprise.

Sample preparation was carried out by taking a test

sample (50.0-100.0 g) from the surface and deep layers
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pyemyto npo6y maccoit 50,0-100,0 T 1 u3Menbyas ee Ha
POTALMIOHHOM FOMOIe€HI3aTope.

B maker mia romorenmsanum BHOocwu (25,0 + 0,5) r
M3MeTbYeHHOI aHaM3MPyeMoit TpoObI fobassm 25 cm®
(u3nonorNYecKknit pacTBOp U TIIATENTbHO IepeMelly-
BajIy, IO/y4as IpU 3TOM MCXO[HYIO CYCIIEH3MIO. 3aTeM
€MKOCTb C MICXOJHOJ CyCIIeH3Mell BblJIep>KUBaIN B TEPMO-
crare npu temneparype (37 = 1) °C B Teuenue 90 MuH,
MIEPUOANYECKY TIIATENbHO IepeMeInnBast.

YacTb MCXOHONM CYCIIEH3UN IIOCTe TEPMOCTATUPOBA-
HUS HEePeHOCUIN B LIeHTPUQY>KHble IPOOUPKYU U IieH-
tpudyruposamu npu 3000 o6/MuH B Tedenue 10 MuH.
ITony4eHHYI0 HaTOCAIOYHYIO KUJKOCTh OTOMpPAIN B CTe-
pUIbHBIE TIPOOVIPKIL.

Hanmudme oCTaTOYHBIX KOMMYECTB AHTUMMKPOOHBIX
IperapaToB OINpefe/sIN CAefYIouM 00pa3oM: Hagoca-
MOYHYIO KUAKOCTb BHOCKU/IM IApaJUI/IbHO B JiBe€ JTYHKU
KY/IbTYpaJIbHOI cpefibl 110 KyH/paTy ¢ ITOMOIIbIO aBTOMa-
TIYecKoit umeTKy 1o 0,05 cm’.

Yamku IleTpu ¢ mccnemyeMbIM MaTepUaIoM BbIEPKI-
BaJIM IIpY KOMHATHOJI TeMIlepaType He MeHee 30 MUH /1A
mnddysun HaZoCaTOYHON XXUAKOCTY B arap, 3aTeM UH-
KyOupoBanu B TepMocTare mpu temreparype (65 + 1) °C
B Teuenne (3,5 +0,5) q KpPbILIKaMJ BBEPX.

OtcyTcTBME pOCTa TECT-KY/IbTYphl, IHOATBEpP)K/ae-
MoOe COXpaHEeHMEM CHHETO IIBeTa CpPelbl B 30He IIMPUHOI
2,0 MM u 6071ee, OLieHMBaIN KaK [IO/I0XKIUTETbHBIN Pe3yIib-
TaT, T. €. KaK Ha/IM4yye aHTMOMOTUKOB WIN IPYIUX aHTHU-
MUKPOOHBIX XMMIOTEPANIeBTMYECKNX BeIIeCTB B aHAJIN-
3upyemoii mpobe.

OtcyTcTBME pOCTa TeCT-KyNIbTyphl, IOATBEP)KAaeMOe
COXpaHEHMeM CHMHETO IBeTa CPe/ibl B 30He IIMPUHON Me-
Hee 2,0 MM, W/IM Ha/lM4uyMe POCTa TeCT-KYAbTYPBI C U3MEHe-
HIEM I|BETA CPebl C CMHETO Ha >KEJThIN, OLIEHMBAIN KaK
OTpUILATE/IbHBII Pe3y/IbTaT, T.e. KaK OTCYTCTBUE aHTUOMO-
TVMKOB VIN IPYTYX aHTMMUKPOOHBIX XMMIOTEpaleBTIye-
CKVIX Bell[eCTB B aHAIM3VMPYeMoil Ipobe.

YcTOIYNBOCTD MUKPOOPTaHM3MOB K aHTUMUKPOOHBIM
IpernaparaM M3y4aan ¢ IIOMOILbI0 MAaKPOMETOa CEPUIl-
HBIX pasBefieHuil B Oy/boHe. [l onpepenenns HaIuaus
pPOCTa MUKPOOPIraHM3Ma IPOOUPKIM € IIOCEBAMU IIPOCMa-
TPMUBAIOT B IIPOXOAAILEM CBeTe. POCT Ky/lIbTyphl B IpUCYT-
CTBUU aHTUMMKPOOHBIX IPeIapaToB CPaBHUBAIU C pe-
dbepeHTHOIT MPOOUPKOIT («OTPULIATEIBHBI» KOHTPOJID),
cofepyKalen MICXOJHbIN MHOKY/TIOM.

Pe3ynbrarsl 1 06cyxeHne

ITpu nccnemoBanuy Msica u NpopykToB ybos ot KPC
U3 IATU XO3SJCTB Ha HajM4uMe OCTATOYHBIX KOMNYECTB
AHTVMUKPOOHBIX ITperapaToB ObIIN HOMTy4eHbl pe3yIbTa-
TBI, TIPeJCTaB/IeHHbIE HA PUCYHKe 1.

[Ipexxne Bcero, MaHHBIE IpefiCTaBIEHHbIE Ha PUCYH-
Ke | IOKa3pIBAIOT, YTO CYIIECTBYeT MpobaeMa B UCIIOND-
30BaHUY AHTVMUKPOOHBIX IIPEIIapaToOB B Halllell CTpaHe,
T.K. TOTbKO B OJHOM XO3SIIICTBE U3 IATU MUCC/IEJOBaH-
HBIX, TIOTHOCTBIO OTCYTCTBOBA/IM STH IIperapaThl B MsAce

(pooled) of samples using sterile scissors and forceps and

mincing it in a rotational homogenizer.

The minced test sample (25.0 + 0.5 g) was put into a
bag for homogenization and 25 cm’ of the physiological
solution was added; they were thoroughly mixed obtaining
an initial suspension. Then, the container with the initial
suspension was held in a thermostat at a temperature of
(37 £1) °C for 90 min. with intermittent mixing.

A part of the initial suspension after incubation was
put into centrifugal tubes and centrifuged at 3000 rpm
for 10 min. The obtained supernatant was transferred into
sterile tubes.

The presence of the antimicrobial drug residuals was
detected as follows: the supernatant was transferred in
parallel into two wells with Kundrat agar using automatic
pipettes in an amount of 0.05 cm® each.

The Petri dishes with the test material were kept at
room temperature not less than 30 min. for diffusion of the
supernatant liquid into agar; then, they were turned upside
down and incubated in a thermostat at a temperature of
(65+1)°C for (3.5 0.5) h.

The absence of the test culture growth confirmed by re-
tention of the blue color in a zone with a width of 2.0 mm
and more was considered a positive result, i.e., the pres-
ence of antibiotics or other antimicrobial chemotherapeu-
tical substances in a test sample.

The absence of the test culture growth confirmed by re-
tention of the blue color in a zone with a width of less than
2.0 mm or the presence of the test culture growth with a
change in the medium color from blue to yellow was con-
sidered a negative result, i.e., the absence of antibiotics or
other antimicrobial chemotherapeutical substances in a
test sample.

Antimicrobial resistance was studied with broth macro-
dilution method. To detect the growth of microorganisms,
the inoculated tubes were examined using transmitted
light. The growth of a culture in the presence of antimi-
crobials was compared with the reference tube (a negative
control) contained the initial inoculum.

Results and discussion

When studying meat and the products of cattle
slaughter from five enterprises on the presence of antimi-
crobial drug residues, the results presented in Fig.1 were
obtained.

The data presented in Fig. 1 show above all that there is
a problem of using antimicrobials in our country as these
preparations were fully absent in meat and products of
animal slaughter only in one out of five enterprises (No.3).
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Zone of test culture inhibition,mm |
30Ha 3afiep»KKM pocTa TeCT-KynbTybl, MM

Group 1 |

lpynna 1 Group 2|

lpynna 2 Group 3 |

lpynna 3

Group 4 |
lpynna 4

B meat | MAco
M liver | neyeHb
= kidney | nouku

M fat | xup

Group 5 |
lpynna 5

Group of animals from different enterprises | [pynnbl )KNBOTHbIX 13 Pa3NINYHbIX X03AICTB

Figure 1. Results of analysis of meat and products of cattle slaughter for the presence of different amounts of antimicrobials
Puc. 1. PesynbTarsl MccenoBanms Msca 1 pofykTos yoos KPC Ha Hamdue 0CTaTOYHBIX KOMMYECTB AHTUMUKPOOHBIX IIPEIapaToB

U B IpOAyKTax yoos sxuBoTHBIX (Ne 3). OpHako 1 B MsAce
U B NIPOAYKTaxX yOOs, MOTyYeHHDbIX OT XMBOTHBIX 13 XO-
3giicTBa Ne 1 1 5, OHU ObUIM BBIABJICHBI.

Ananmusupys oty gaHHble (puc. 2 1 3), 6bIIO YCTaHOB-
JIEHO, YTO paclipefie/ieHNie aHTMMMUKPOOHBIX IIpernapaToB
B MsCe ¥ IPOAYKTaxX ybos OT OFHOTO >KUBOTHOTO CIIEY-
oniee: B meueHn — 33 %, B moukax — 28-33 %, B Msice —
20-22 %, u MeHbIIe BCETO B Xupe — 14-17 %.

Hanpuwmep, B pabore 3akpenckoro B.B. u Jlenexo C.H.,
KOTOpbIe IIPOBOAMIN OL[€HKY MSACHOTO CbIpbs, IOCTYTIA0-
1ero Ha MsicorepepabarsiBaroiye npequpuaTus CaHKT-
[TerepOypra 13 pasHbIX CTpaH MUPA, IPUBEIEHDI TaHHbIE
MCCIeOBaHNsA TOBSA/IMHBI, ITpou3BefeHHoN B PO, Ha Ha-
JIM4Yyie OCTATOYHBIX KOJIMYECTB aHTUOMOTHUKOB (TeTpary-
K/IVH, CTPENITOMUIIVIH 11 JIEBOMUILIETUH). ABTOpamMu 6bUIO
YCTAQHOBJIEHO, YTO 25 % JMCCIeOBAaHHBIX 00pa31loB TOBs-
AVHBI OBUIV KOHTAMUHUPOBAHBI [4].

B Hammx uccnenoBaHusAX OBl UCIOTB30BAH CKPUHIH-
TOBBII METOJ, C IIOMOIIBIO KOTOPOT'O MO>KHO OOHAPY>KUTb

® meat | mAco
m liver | neyexb
m kidney | nouku

m fat | xup

Figure 2. Diagram of antimicrobial distribution in meat and products
of cattle slaughter from enterprise No.1

Puc. 2. JluarpaMma pacnpefienieHns OCTaTOYHbIX KOJIMYECTB aHTU-
MUKPOOHBIX IIpeIapaToB B Msice ¥ mpoaykrax y6os KPC u3 xossit-
cra Ne 1

However, they were revealed both in meat and products of
animal slaughter obtained from the animals from enter-
prises No. 1and 5.

When analyzing these data (Fig. 2 and 3), it was found
that distribution of antimicrobials in meat and products of
animal slaughter from an individual animal was as follows:
33 % in liver, 28-33 % in kidney, 20-22 % in meat, and the
least amount (14-17 %) in fat.

Zakrevsky V.V. and Leleko S.N., who assessed meat raw
material delivered to meat processing enterprises of Saint
Petersburg from different parts of the world, presented
in their works the data on examination of beef produced
in the RF on the presence of the antibiotic residues (tet-
racycline, streptomycin and levomycetin). The authors

established that 25% of the tested samples were contami-
nated [4].

B meat | MAco
H liver | neyeHb
m kidney | nouku

m fat | xup

Figure 3. Diagram of antimicrobial distribution in meat and products
of cattle slaughter from enterprise No.5

Puc. 3. [luarpamMma pacrnpefieieHnss OCTaTOYHbIX KOJMYECTB aHTU-
MIUKPOOHBIX IIpenapaToB B Msce 1 mpoxykrax yoos KPC us xo3sii-
crBa Ne 5
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He TONBKO 9T aHTNOMOoTNKN. [I09TOMY, MBI ITpefIOIara-
€M, 4TO IPOLIEHT KOHTaMIHUPOBAHHBIX 00pasIloB 110 pe-
3y/IbTaTaM HallVX UCCIeJOBaHNiT ObIT OOIbIIIE.

Ha ocHOBaHUM BBIIIEN3NIOKEHHOTO MOXXHO CKa3aTbh
4TO, MACO U NpOAyKThl y6oss KPC KoHTaMUMHMPOBaHBI
AaHTUMMKPOOHBIMM IIperapaTaMy, M 4TOOBI MCKIIOYNUTD
nepepabOTKy 1 pean3anyio TaKOTro ChIPbs, HEOOXOANMO
IPOBOANTD OLIEHKY Ha Ha/JM4le OCTaTOYHBIX KOMNYECTB
aHTUOMOTMKOB U APYTUX aHTUMUKPOOHBIX XMMMOTepa-
MEeBTUYECKUX BelecTs [5].

BO3 moproroBmia COMCOK aHTUOMOTHMKOB «KpUTHYe-
CKM B@KHBIX» Ui MegMUyHbL. K TakuM IpuOpUTETHBIM
aHTMOMOTMKAM, B OTHOIIEHUV KOTOPBIX HYXXHO CPOYHO
OCYILIECTB/IATb CTPATETMM CHIDKEHMA PUCKA, OTHOCATCA
(TOPXMHO/IOHBI, LieaTOCIIOPUHBI TPEThEro U YeTBEpPTO-
rO IOKOJIEHMI 1 Makpoiupasl [1]. 1o o3HavyaeT, 4TO ecnu
K 9TVM IIperapaTtaM pa3oBbeTCs YCTONYMBOCTD Y MUKPO-
OpraHU3MOB.

[Ipy ompepmeneHMM PUCKOB, CBA3AHHBIX C HAIMYMEM
OCTaTOYHBIX KOJMYECTB AHTUMUKPOOHBIX IIperaparoB
ObIa M3yYeHa YCTONYMBOCTD K aHTMOMOTMKAM MUKPO-
OpraHN3MOB BBIJIE/ICHHBIX M3 MACA ¥ B IPOAYKTaX YOO
JKIBOTHBIX. Pe3y/bTaThl mpefcTaBIeHs! B Tabmme 1.

Ha ocHOBaHMM NIPOBENEHHBIX MCCIAENOBAHMII YCTa-
HOBJICHO, 4TO [paMoTrpuiarenbHas MMKpOQIoOpa, BbBISAB-
JIeHHas U3 MscCa U IPOAYKTOB YOO KMBOTHBIX, OOIafiaeT
YCTOMUYMBOCTBIO K aHTMMUKPOOHBIM mpemaparam: E. coli,
Salmonella 1 Pseudomonas x aMmmummumHy B BO3MpPOB-
ke 1-10 mMxr/cm®, K TUTIO3MHY B l0o3poBKe 1-30 MKTI/CcM?,
a Pseudomonas ycroituns eie 1 K 1jepasoneKCuHy B 1031-
poske 10-100 MKr/cM®, K TeTpallMKINHY B Kosuposke 0,1-
1,0 mxr/cM®. OpuH 13 nccnemoBaHHbIX TaMMoB Salmonella
YCTOJYUB ellie U K TeTPALUKINHY B fo3upoBke 0,1-5,0 MKr/
cM?, a ApyToil TONbKO B mo3uposke 0,1 MKr/cv?’. IIITaMMBbl

Table 1| Ta6n. 1

In our investigations, we used the screening method,
with which it was possible to detect not only these antibiot-
ics. Thus, we suppose that the percentage of the contami-
nated samples was higher according to our results.

Based on the foregoing, it can be said that meat and
products of cattle slaughter are contaminated with antimi-
crobials and it is necessary to assess the content of residu-
als of antibiotics and other antimicrobial chemotherapeu-
tic substances to exclude processing and realization of such
raw material [5].

WHO has prepared the list of critically important anti-
microbials for human medicine. These top priority antimi-
crobials, which require urgent implementation of the risk
mitigation strategies, include third- and fourth-generation
cephalosporins and fluoroquinolones, and macrolides [1].

In assessment of risks associated with the presence of
the antimicrobial drug residuals, antibiotic resistance of
microorganisms isolated from meat and products of ani-
mal slaughter was determined. The results are presented
in Table 1.

Based on the performed research, it was established
that gram-negative microflora isolated from meat and
products of animal slaughter had resistance to antimicro-
bials: E.coli, Salmonella and Pseudomonas to ampicillin in
a dose of 1-10 pg/ cm’, to tylosin in a dose of 1-30 pg/ cm’;
Pseudomonas was also resistant to cefalolexin in a dose
of 10-100 pg/ cm’® and tetracycline in a dose of 0.1-1.0 ug/
cm’. One of the tested strains of Salmonella was also resis-
tant to tetracycline in a dose of 0.1-5.0 ug/ cm’, another in

Microorganism | ampicillin, pg/ml | tetracycline, pg/ml | tylosin, pg/ml | cefalolexin, pg/ml |
Ne HaumeHoBaHue Avnymnnms, MKr/Mn - TeTpanukmms, MKr/Mi Tunosun, MKr/Mn ITedanomexcun, MKr/mM
RIMEDOODIIHN S 1 5 10 0,1 1 5 1 10 30 10 50 100
1 E.coli + + + + - - + + + - - -
2 L.monocytogenes - - - = = = = - - - _ _
3 L.monocytogenes + - - + - - - - - - - -
4 L.monocytogenes - - - = = - = - - - _ _
5 L.monocytogenes - - - - - - + - - + _ _
6 L.monocytogenes + - - - - - - = = = - -
7 Pseudomonas spp. + + + + + - + + + + + +
8 Pseudomonas spp. + + + + - - + + d 4 + +
9 Salmonella spp. + + + + - - + + + - - -
10 Salmonella spp. + + + IF + + + + + - -
11 Salmonella spp. + * + + - - + + + + + +
Note: «+» — a microorganism have resistance to a drug in the indicated concentration;
«-» — a microorganism do not have resistance to a drug in the indicated concentration
«+» — an antibacterial preparation has a bacteriostatic effect on a microorganism
IIpumevaHue: «+» — MIKPOOPraHN3M 00/1afaeT yCTOIYMBOCTDIO K IIPeNapaTy B yKa3aHHOI KOHIIEHTPALIMI; «—» — MUKPOOPTAaHU3M He 0071a-
Jaer yCTOI‘/‘I‘lI/IBOCTb}O K nmpenapary B yKasal—moﬁ[ KOHLUEHTpAau; «t» — aHTI/I6aKTepI/la}1thIﬁ npemnapar oKa3bIBa€T HAa MUKPOOPraHu3M

6axTeprocrarmueckmii 3¢ dexr.
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L.monocytogenes He 06/1afjaN yCTONIMBOCTBIO K aHTH-
OMOTUKAM.

Hanpumep, mwrammer E. coli >kuBoTHOro u BOZHOTO
MIPOMCXOXKAEHN)s, KOHTaMUHUpYIOIIMe INIIeBble IIPO-
IYKTBI, MOTYT OBITH HOCUTE/ISIMM T€HOB PEe3MCTEHTHOCTI,
KOTOpBIE MOTYT OBITH TIepefiaHbl 6aKTepusM, 00U TAIOLIIM
B OpraHMU3Me JIIOJEN, VI IPYTYM IIaTOTE€HHBIM MUKPOOP-
raHy3MaM BO BpeM: VX IIpeObIBaHMsA B KuIIeyHuKe. Ecin
ycrorruusblit mraMM E. coli komornsupyer opranusm de-
JIOBEKa 1 BBI3BIBAET Pa3BUTIE 3a00/IeBAHNA VI IIepefiaeT
TeHBbI Pe3MICTEHTHOCTH IATOT€HHBIM OaKTepysAM, OOBIYHOE
nedeHne OymeT HeapeKTMBHBIM, YTO NpuBefeT Ooree
JUINTEIbHOMY Y TsXKETIOMY TeYeHUIO 3a60/1eBaHIO.

KocBeHHble yrpo3bl BO3HUKAIOT, KOI[lA T'€HBI pe3M-
CTEHTHOCTM IepefaloTCs B OpraHM3Me >KMUBOTHBIX OT
yCTOIYMBBIX 6aKkTepuit — Takux Kak E. coli wim npencra-
BuTe/ popa Enterococcus — k 6akTepusAM, MaTOreHHBIX
I/ Jrofeit. IeHpl pesuCTEHTHOCTU MOTYT JIETKO Ilepefia-
BaTbCA OT OfHUX OaKTepuil K APYruM, OOUTAIOMNX Y Ha-
3eMHBIX JXMBOTHBIX, pbI6 1 mofeil. boree Toro, takoi
IIEPEHOC MOXKET IPOMCXOAUTH B DPA3IMYHBIX YCIOBMAX
OKpY>Kalolllell cpefibl, HaIlpMMep Ha KYXHAX, B IOMelle-
HUSAX IS COfepKaHMA XVBOTHBIX WM B BOfloeMax [6].

ITnmieBble  TPORYKTBI, IPEVMYIIECTBEHHO >KUBOT-
HOTO IIPOMICXOX[JEHUSA, ABIAKTCA BaXXHbIM pe3epBya-
POM  aHTMOMOTMKOPE3UCTEHTHBIX Ca/JIbMOHEI, KOTO-
pble MOTYT IlepeflaBaTbCsA OT CeNTbCKOXO3AMCTBEHHBIX
JKMBOTHBIX K 4Y€/IOBeKy. bomee Toro, cpemym HEKOTOPBIX
CEpOBapOB CalbMOHE/NI IIMPOKO paclpoCTpaHeHa IIO-
JIMPE3UCTEHTHOCTD (YCTONYMBOCTD K aHTUOMOTUKAM 00-
Jlee 4eM 4YeTbIpeX K/IAcCOB), OCOOEHHO Cpefy IITaMMOB
S. typhimurium — kak B r106anbHBIX MacuITabax, Tak U B
EBpomneiickom peruone [7].

BreiBogbI

YcTanoBIeHo 4TO:
1. Ha mepepaboTKy moctymaer Msco U IPOAYKTBI YOO
YKMBOTHBIX KOHTAMUHMPOBAaHHBIX aHTVMUKPOOHBIMM
Ipernaparamu;
MukpoopraHn3Mbl, BbIIE/IEHHbIE U3 MsACA U IIPORYK-
TOB Y0051 )KBOTHBIX, 00/1a[JaI0T YCTONYMBOCTBIO K aH-
TYMMUKPOOHBIM IIperapaTam.
Pacnpepnenenne aHTMMMKPOOHBIX IIpeIIapaToB B Msce
U NPOAYKTaX yOOs XXMBOTHOTO CIIefylolliee: B Iede-
HI — 33 %, B moykax — 28-33 %, B msace — 20-22 %,
B Xupe — 14-17 %.
IToutn 80 % >KMBOTHOBOAYECKNX XO3/ICTB He BBIJIEP-
XKMBAIOT CPOKM Iepesi HampasieHueM Ha y6oit KPC
HIOCTIe MCTIONb30BAHMA AHTVIMUKPOOHBIX ITPEIapaToB
TaxuM 06pazoM, eCTb OIpele/IeHHBINl PUCK IpU Ha-
YN AaHTUOVOTHKOB M APYTUX aHTUMUKPOOHBIX XUMM-
OTepamneBTUYECKUX BEILeCTB B MACE U B IPOAYKTaX YOO
JKUBOTHBIX, KaK JJIfl 3JI0pPOBbsI YelOBEYeCTBA, TaK M IS
nepepaboOTUMKOB MsAca. PUCK 3aKI049aeTcs B TOM 4YTO,
6eCKOHTPO/IbHOE MCIO/NIb30BaHIe aHTUMUKPOOHBIX IIpe-
IapaToB B BeTepMHAPUM U B XMBOTHOBOJCTBE IpUBEJET
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adose of only 0.1 pg/ cm’. L.monocytogenes strains did not
have resistance to antibiotics.

E. coli strains of animal and water origin contaminating
food products can be carriers of resistance genes, which
can be transferred to bacteria inhabiting a human body or
other pathogenic microorganisms during their presence
in gut. If a resistant strain of E. coli colonizes a human
body and causes a disease, or transfers resistance genes to
pathogenic bacteria, than usual treatment will be ineffec-
tive leading to more durable and severe course of a disease.

Indirect threats occur when resistance genes are trans-
ferred to an animal body from resistant bacteria (such as
E. coli or representatives of the genus Enterococcus) to hu-
man pathogenic bacteria. Resistance genes can be easily
transferred from bacteria to bacteria that inhabit terrestrial
animals, fish and humans. Moreover, this transfer can oc-
cur in different environmental conditions, for example, in
kitchens, in facilities for animal keeping or in water reser-
voirs [6].

Food products, mainly of animal origin, are an impor-
tant reservoir of antibiotic resistant Salmonella, which can
be transferred from farm animals to humans. Moreover,
multi-resistance (resistance to more than four classes of
antibiotics) is widely distributed among some Salmonella
serovars, especially among S. typhimurium strains, both

on a global scale and in the European region [7].

Conclusions

It was established that:
1. Meat and products of animal slaughter contaminated
with antimicrobials came for processing;
Microorganisms isolated from meat and products of
animal slaughter had antimicrobial resistance.
Distribution of antimicrobials in meat and products of
animal slaughter was as follows: 33 % in liver, 28-33 %
in kidney, 20-22 % in meat, 14-17 % in fat.
Almost 80 % of animal husbandry enterprises did not
adhere to the terms of withdrawal periods before send-
ing cattle for slaughter after using antimicrobials.
Therefore, there is a certain risk both for human health
and for meat processors when antibiotics and other antimi-
crobial chemotherapeutic substances are present in meat
and products of animal slaughter. The risk resides in the
fact that uncontrolled use of antimicrobials in veterinary

medicine and animal husbandry will lead to an increase in
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K YBE/IMYECHMIO YCTONYMBBIX K aHTMOMOTMKAM IITaMMOB
MMKPOOPTraHM3MOB, a y TepepabOTYMKOB MsACa BO3HUK-
HYT IIPOO/IEMBI C BBIITYCKOM KadyeCTBEHHOI ¥ 6€30I1acHO

MPOAYKIUN.
ITonyyeHHble pesynbTaThl MCCHAENOBAHUI TO3BOJAIOT
PEKOMEHJIOBAaTh Ha BETEPMHAPHONM TOYKE OCMOTpa BHY-
TPEHHUX OPraHOB IPOBOAMUTH OTOOP HpoO IedyeHM, IO-
YeK, JKMpa U MsAcCa I Ka4eCTBEHHONM OLEHKM Haandus
OCTAaTOYHBIX KOJMYECTB aHTUOMOTUKOB U [PYIMX aHTHU-
MMKPOOHBIX XIMUOTEPANIEBTUYECKIX BEllleCTB.

Takoll aHanmM3 MOXXHO IIPOBECTM, MCIIO/Nb3ysA 3KC-
Ipecc-MeTO/[, IPeJCTABIEHHDIN 1 VICIIO/Ib30OBAHHbII IIPK
BBIITOJTHEHUM aHHOJ paboTel. OH I03BOJAET, HE UMes
JIOPOTOCTOAIIer0 00OPyHOBaHMA, B YCIOBUAX IpPOU3-
BOJICTBEHHOI1 TabOpaTOpuy MpOBECTU UCIBITAaHUE Msca
U IPOAYKTOB y0Os >KMBOTHBIX U B Te€4eHMe 5-6 4acoB
OIIpele/INTb OCTAaTOYHbIE KONMMYECTBA AHTUOMOTUKOB
U IPYTUX aHTUMMKPOOHBIX XMMUOTEPAIeBTUYECKIX Be-
1ecTB 6e3 BUJOBOI U KOJIMYECTBEHHO UeHTUDUKALINK
Y IPUHATD OBICTPOE PellleHNe O Ja/lbHeIIeM VICIOMb30-
BaHUM MACHOTO CBIPbA.
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antibiotic resistant strains of microorganisms, while pro-
cessers will have problems with manufacturing quality and
safe products.

The obtained results of the study make it possible to
recommend sampling of liver, kidneys, fat and meat at a
veterinary point of inspection of internal organs to quali-
tatively assess the presence of residues of antibiotics and
other antimicrobial chemotherapeutic substances..

This analysis can be carried out using the express meth-
od, which was presented and used in this work. It enables
analysis of meat and products of animal slaughter in the
laboratory conditions without expensive equipment, de-
tection of residues of antibiotics and other antimicrobial
chemotherapeutic substances during 5-6 hours without
identification of a type or quantity, and making prompt

decision on the further use of meat raw material.
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