age to the tissues of the host organism, which significantly limits the possibility of their eradication.

Along with clinically significant isolates, there are colonizing isolates that do not cause infection at a specific site. It
should be noted that under certain conditions, the colonizing isolate can cause an infectious process.

Irrational use of antimicrobials is a key reason for the development of tolerance. Also, the untimely detection of en-
zyme inactivation of antibiotics by laboratory methods and the spread of resistance genes play an important role. Currently,
disks and media with antibacterial drugs are widely used to detect multidrug resistance of microorganisms. Along with
these methods, PCR diagnostics and sequencing are used to accurately determine antibiotic resistance genes.

Due to the importance and relevance of this topic, many scientists are conducting research to detect and study the mul-
tiresistance of enterobacteria such as E. coli, and their spread among animals.

Key words: antibiotic resistance, bacteria, beta-lactamase, enterobacteria, horses.
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PE®EPAT

Crarps nocssmena quddepenunansHoit tuarnoctuke mrammoB Clostridium perfringens u Fusobacterium
necrophorum B UcCIIeAyeMOM MaTepHalie KpPYITHOTO pOraTtoro ckora. Tema MccieaoBaHus aKTyallbHa, TaKk Kak
pannoHaibHas, CBOEBPEMEHHAsl M TOUHAsl JMAarHOCTHKA STHOJIOTMH MH(EKIMOHHBIX 00JIe3HEel KpyIHOro pora-
TOr0 CKOTa B YCIIOBHUSIX MPOMBIIIIEHHOTO CKOTOBOJICTBA MPEAYIPEKIaeT BOSHUKHOBEHUE U Tiepenady nHpek-
IIMOHHBIX areHTOB, 00ECTIeUnBasi TEM CaMbIM YKOHOMHUYECKH BBITOJHOE OecriepeOoitHOe POU3BOACTBO BHICO-
KOIIUTATENbHBIX IIPOAYKTOB U CHIPHSI.

CBOEBpEMEHHBI M TOYHBINA JMArHO3 MO3BOJISIET BETEPUHAPHBIM BpayaM Ha3HAYUTh d(PQPEKTUBHBIA TUIAH
JIeYSHUS ¥ TPOQHIAKTUKY JUIS IPETYTIPEXkKICHNS] BOSHUKHOBEHHS U paclpoCTpaHEeHUs! MH(EKIIMOHHBIX 00J1e3-
Hel KPYIHOTO poraToro CKoTa, B TOM 4uciie, Ooe3Hel KuieyHo! rpynmsl [2,6]. OxHol U3 IpUYMH reMoppa-
TMYECKOr0 SHTEPHUTA, CHI)KCHHS MTPOJTYKTUBHOCTH M JICTAIBHOCTH OT 25% MOJIOAHSIKA MOXET SIBJISATHCS DHTE-
POTOKCEMHSI, ACCOIMMPOBAaHHAs ¢ TOKCHHIpoAyupytomunmu mrammamu Clostridium perfringens. nddepen-
LMaJIbHAs IMarHOCTHKA SIBISIETCS 00s13aTEIbHBIM 3TAllOM KOMIUIEKCHOM MOCTAHOBKH JIMArHO3a, YYUTHIBAsI IIH-
300TOJIOTHYECKHE JIAHHBIC, KIMHUYECKUE MPU3HAKH OOJIbHBIX M YCIOBHO OOJIbHBIX )KUBOTHBIX, MATOJIOTOAHA-
TOMHYECKHX JIAHHBIX BBIHY)KJCHHO YOUTBIX M MaBIIUX )KUBOTHBIX, JJAOOPATOPHBIX METOJIOB JHATHOCTHKH, B
TOM YHciie OaKTEPUOIOTUYECKUH 1 MOJIEKYJISIPHO-T€HETHUECKIH METO/IbI.
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B pesynbrare wcciemoBaHuMs ObUTM MPUMEHEHBI ONTHMAIBHBIE METOMABI JTaGOPATOPHON IHATHOCTHKH,
BKIJTFOUasT OaKTEPHOCKOITHIO, METOJ] YHCTHIX KYJIBTYp W MoJuMepasHyio renHyto peaknuto (ITL[P), uro mo3Bo-
JIAIO UACHTU(GUIUPOBATh TaMMbl Fusobacterium necrophorum u Clostridium perfringens. To4nas u ObICT-
past uneHTUUKaIMs Bo30yutenei Fusobacterium necrophorum u Clostridium perfringens m0o3BOIUT BeTEpU-
HApHBIM BpayaM B KOPOTKHE CPOKH pa3paboTaTh IJIaH JIeueOHO-MPO(YUIAKTHUECKUX MEPOIIPUSITHI.

KuaroueBbie cnoBa: Fusobacterium necrophorum, Clostridium perfringens, KpymHBIN poraThlii CKOT, THa-

THOCTHKA, SHTEPOTOKCEMMUS.

BBE/IEHUE

DHTEPOTOKCEMHUSI KPYIHOTO pOraTroro CKora,
Bbi3BaHHass Clostridium perfringens w acconyanus-
MU C OaKnepuamu, Upycamu u epubamu, oniocuncsi
K aKmyanbHoll npobdreme 30pasoOXpaneHus u gemne-
punapuu [4,5]. Clostridium perfringens ssniemcs
2PAMNONIONHCUMENbHOT, AHAZPOOHOU, CROPOOOPA3YIO-
wetl, HenoOGUIICHOU, NOJUMOPPHOU NATOUKOU, UllU-
POKO PACnpoOCmMpanenHoll 6 oKpycarowell cpeoe:
MOYBE, CTOYHBIX BOJAX, MPOJYKTaX >HBOTHOBOII-
ctBa [3,4,8]. Tlarorennoe neiictBue Clostridium
perfringens 00yCIOBJICHO (haKTOPaMHU MMATOTCHHOCTH
— COCOOHOCTRIO K MTPOAYKIUHN TOKCHHA, YK30TOKCH-
Ha u (epMeHTOB arpeccui [3,4,9].

JuddepeHimanbHas TUArHOCTUKA CMCIIIAHHBIX WH-
(eIt POBOUTCS OAKTEPHUOSIOTHUICCKIM, CEPOJIOTHYC-
CKAM M MOJIEKYJISIPHO-TEHETHYECKIM METOIaMH: HanOo-
Jiee 9acThIMH BO30YIMTEISIME MH(EKIMOHHON HapeH
KPYITHOTO POTaToOro CKOTA SIBIITIOTCS SHTEPOITATOTCHHEIC
urrammsl Esherichia coli, Clostridium perfiingens, Strep-
tococcus spp, Salmonella enteridis n Salmonella dublin,
Proteus vulgaris, Klebsiella spp, a Taroke pota-, KOpoHa-
BHUpYCHI [8].

B CeBepo-3amagHoM peruoHe B mpolecce uccie-
JOBaHUS OBLTH W3YYEHBI MPOOBI — COMEPKUMOE TIpSI-
MOW KHWIIKH W paH JUCTAIBHBIX OTAEIOB KOHEYHO-
credl 49 rojioB KpyHmHOrO pOraToro CKOTa € LEJIbIO
muddepeHInaNbHON  TUATHOCTUKY — OakTepuid. Y
JKMBOTHBIX PErHCTPUPOBAIN TaKHe KIMHUYECKUE
MIPU3HAKH, KaK MOBBIIICHHE TeMIIepaTyphl Teja, OT-
Ka3 OT KOpMa, 001asi MHTOKCHKALHsI, THapesi ¢ Ipu-
MECBIO CIIM3HM M KPOBH, OOMIIBHOE ra3000pa3oBaHue,
PaHBI C THOMHBIM COJICP)KUMBIM, HEPBHEIC SBIICHUS U
np. Takne KIMHUYECKUE U MMATOJIOT0AHATOMHYCCKIE
MPU3HAKH, KaK HEKPOTWYCCKHU WM TeMMOparmde-
CKHH JHTEPUT, SHTCPOTOKCEMHH W PaHBI JHUCTAIb-
HBIX OT/IEJIOB KOHEYHOCTEH MOIYT OBITh BBI3BAHBI
JIPYTUMH BO30yAWTENAMHU, Hampumep, Fusobacte-
rium necrophorum [1].

Hexkpobakrepro3 — 300aHTPONIOHO3HAST MH(]EK-
OUOHHAs OO0JIe3Hb, XapaKTEPU3YIOIIASCS THOIHO-
HEKPOTHYCCKUM TOPaKEHUEM KOXKH, CIH3HUCTBHIX
000J104€K, BHYTPEHHHX OpPraHOB M KOHEYHOCTEH,
pacIpoCTPaHsIIOLIAscs ¢ TOKOM KpOBH, 00pasyst B
OopraHax BTOPHYHbBIE HEKPOTHYECKHE OYard — MeTa-
CTas3bl, BRI3BIBAEMAs MMOTUMOPQHON Manoukoil Fuso-
bacterium necrophorum [7]. Bo3Oyaurenb HEKpo-
0akTepro3a — HENOJBIDKHAS TPaMOTpPHIATEIbHAS
momuMop(dHas IMmajoyka, SBISIOMAsCS CTPOTHM
aHa’poOOM, CIIOp U Karcyl He obpasyer [7,10].

[TpoGnema naeHTHGUKAUNA BO3OYAUTENCH SBIIS-
€TCsl aKTyaJIbHOMU, YUUTBIBAsI IOBCEMECTHYIO PacIpo-
crpaneHHocthb Clostridium perfringens u Fusobacte-
rium necrophorum. Vinentudukanus Bo30yauTenei
MIPOBOANTCSA ~ OAKTEPHOJIOTHYECKUM, — CepoJIoTnye-
CKUM M MOJIEKYJISIPHO-TEHETHYECKHM METO/aMH, B

3aBUCHMOCTH OT OCHAIlIEHHs 00OpYyIOBaHHEM, pea-
TeHTaMH, KyJIbTypalbHBIMU CpelaMH JadopaTopuii
[2,5].

MATEPHAJIBI H METO/IbI

WnenTnduxannio MUKpOOPTaHU3MOB TIPOBOIHIIH
0aKTEepHOIOTHUECKUM U OMOJIOTUYECKHM METOIAMH,
mramMm Clostridium perfringens TOOTBEp>KIaId MO-
JEKYJISIPHO-TEHETHUECKUM  METOJOM, a HMEHHO,
[IIIP B pexume peanpHOro Bpemenu. Mccienosanu
THOIHOE COJePKUMOE C MPHUMEChI0 KPOBU KOTIBIT U
MEXKIAJbLEBON LIEIU TENIAT U KOPOB, COACPKUMOE
IPSIMON KUIIKH.

Bbakrepronornuecknii METOA BKIIOYAl B ceOs
0aKTEepHOCKOIHMIO M METOJl YHCTBIX KyIbTyp. Masku
THOMHOTO COAEPKMMOTO C TPHUMECHIO KPOBH KOMBIT
1 MEXTIAJIBIEBO IIEIN TEIST U KOPOB, COJEPKUMOE
IIPSIMOM KMIIKU OKpaluBaiy 1o I'pamy.

MeToa YUCTBIX KyJIbTYp BKIIOUYANI B ceOs Kyib-
TUBUPOBAHUC HA AJICKTUBHOW U IU(PepeHIHaTIbHO-
JUAarHOCTMYECKOW cpelax, a MMEHHO caxapo-
KpoBsiHOM arape u cpene Kurra-Tapommm B aHas-
poOHBIX ycnoBusAX, pu temmnepatype 37°C, pH=7,6
C MIOMOIUIBIO CUCTEMBI aTMOC(EpHON TeHepauu JUIs
in vitro muarsoctukn AnaeroGen W-ZIP Compact,
yamku [lerpu nmomemanu B aHaspocrar Anaerobic
MLAB 3,01 (Poccust) (Puc. 1).

TP Brimoyana B ceds BbIAEICHUE HYKICWHOBOM
KHCTIOTBI MHKPOOPTaHM3MOB B IPOOE KOMILJIEKTOM
pearentoB s Bbiaenenuss JHK w3 ximHMYeckoro
marepuaina «/JHK-cop6-By, mogbop mpaiimepos, KO-
pytommx reH o-tokcuHa Clostridium perfringens u
aMIUTH(UKAIMIO B PEKHME PEbHOTO BPEMEHH C I10-
morpto ammudukaropa Real-Time JIT-96.

PE3YJIBTATBI U ObCY/K/IEHHA

B mononoil kynabType, rie naToJorMyecKuM Ma-
TEpUAJIOM JJIsl HCCIEIOBAHNUS CIIY>KUJIO COJCPKUMOE
C MPHUMECHI0 KPOBH KOMBIT M MEXKIAIbLEBON IIEnn
TEJIAT ¥ KOPOB, OOHAPYKUBAJIH [UIMHHBIC 3€PHUCTO-
OKpAaIICHHBIC HUTH, OKPAIITUBAIN KapOOIOBBIM (PYK-
CHUHOM W METHJICHOBBIM cuHUM (Puc. 2).

Haubonee 4yBCTBUTENBHEI K BO30YAHTEIIO HEK-
pobaxTepro3a Kpoauku u Oempie Mbmu [1,7,10].
Benyio MbIIb 3apakany SMyJabCHEH N3 MaTOJIOTHYe-
CKOTO MaTepHajla — CYCIEH3MH U3 COACPKHMOTO
KONBITA ¥ MEKIAIBIEBON IIENN Ha (U3NOJIOTHYe-
CKOM pacTBOpe. 3apakeHHE MPOBOAMUIM IMOJA KOXKY
xBocta B jo3e 0,4 miu. Ha 3 neHb B OKpYXKHOCTH
WHBEKIMK HaONI0OaIM OIyX0Jb M HarHoeHWe, Ha 6
JIeHb — HEKPO3.

Ha 12 nenp peructpupoBaiu THOETs MBIIIH, IPU
MaTOJIOTOAHATOMUYECKOM  BCKPBITUH  HAOIIOIAN
HEKpPO3 MBI KOHEYHOCTEW, THOWHbBIE O4Yaru B Iie-
YeHH, JIETKUX, CEepAle, OTKyJAa TONYyYWIA YHCTYIO
KynsTypy (Puc. 3).

Mas3ku-oTneuaTku

NCYCHU Ha TJIFOKO30-
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KPOBSIHOM arape KyJbTHBHPOBAIN MO BBIICYNOMS-
HyTOH TexHoJoruH. Yepes 48 4acoB perucTpupoBa-
JM OYeHb MEJKHE KOJIOHHUH S-(OopMbI, TUaMETPOM
MeHee 1 MM, BBINYKIbIE, CEpo-0esoro 1Bera ¢ poB-
HeiMH Kpasimu (Puc. 4).

B mononoii kyneType, U3 kononuii cpensl Kurra-
Taporuu, rae TMaTOJIOTHYECKHM MAaTephaloM Ul
HCCIIEZIOBAaHUS CIIY’KHJIO COAEPKMMOE TIPSIMOM KHIII-
KA TENAT M KOPOB, OOHAPY)KMUBAIH TPAMIOJIOKH-
TENbHBIE, OBAJBHBIC, TOJICTBIC ITAJIOYKH, PAcIOJO-
JKEHHBIE OJIMHOYHO, 110 Mopdosorun cxoxux ¢ Clos-
tridium perfringens (Puc. 5).

Ha caxapo-kpoBsSHOM arape perucTpupoBaliid
cepoBarto-0enble, KpyTible, COYHBIE, KyMoJIoo0pas-
HBIE S-KOJIOHHHM, C TJIAJAKAMH POBHBIMH KpasMH,
MYTHBIE C 30HOH [3 — remMonm3a.

Metomowm TP ycranoBwmin comepkanue B 12 u3
49 uccnenyembix npod JIHK o —roxcuna Clostridi-
um perfringens.

3AK/IIOYEHUE

B pesyunbrate viccrnenoBanyst ObUTH IPUMEHEHBI OITH-
MaJIbHbIE METO/IbI JJA0OPATOPHOI AMArHOCTHKH, BKITFOYAsT
0aKTEePHOCKOIHNIO, METOJT YHCTBIX KYJBTYP H TOJIMMepa3-
HYIO IICTTHYIO PEaKIMIO, YTO TIO3BOJMIO WICHTHPUIPO-
BaTh ITaMMbI Fusobacterium necrophorum wu Clostridi-
um perfringens. Pe3ynpraTbl OaKTepHOIOTHIECKONH a-
THOCTHKU Fusobacterium necrophorum COINacyroIcs C
nmaaabiME Cynmx B.YO., Mycaesoii A. K., Eroposoii H.
H. B 2022 romy — Ky/IbTypbl BO30YIUTENsI 0011 BbI-
COKOM TAaTOreHHOCTBIO IS JIAOOPaTOPHBIX >KUBOTHBIX
[7]; pe3ymbTaThl OAKTEPHOJOTMYECKOW —IMATHOCTHKI
Clostridium perfringens cornacyroyTcs ¢ JaHHBIME JIuTy-
cosa H.B. [3].

Tounast u ObicTpast uaeHTH(UKALUS BO3OYaHUTE-
neit  Fusobacterium necrophorum w  Clostridium
perfringens TO3BOJHUT BEeTEPUHAPHBIM BpayaM B KO-
pPOTKME CpOKM pa3paboraTh IUIaH  JieueOHO-
npoUIaKTHYECKUX MEPOIPHUSITHI.
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The article is devoted to the differential diagnosis of strains of Clostridium perfringens and Fusobacterium necrophorum
in the studied material of cattle. The research topic is relevant, since rational, timely and accurate diagnosis of the etiology
of infectious diseases in cattle in the conditions of industrial cattle breeding prevents the occurrence and transmission of
infectious agents, thereby ensuring cost-effective uninterrupted production of highly nutritious products and raw materials.

Timely and accurate diagnosis allows veterinarians to prescribe an effective treatment and prevention plan to prevent the
occurrence and spread of infectious diseases in cattle, including intestinal diseases [2,6]. One of the causes of hemorrhagic enteri-
tis, reduced productivity and mortality from 25% of young animals may be enterotoxemia associated with toxin-producing strains
of Clostridium perfringens. Differential diagnosis is an obligatory step in a comprehensive diagnosis, taking into account epizo-
otological data, clinical signs of sick and conditionally sick animals, pathoanatomical data of forcedly killed and dead animals,
laboratory diagnostic methods, including bacteriological and molecular genetic methods.

As a result of the study, optimal methods of laboratory diagnostics were applied, including bacterioscopy, the method of pure
cultures and polymerase chain reaction (PCR), which made it possible to identify strains of Fusobacterium necrophorum and
Clostridium perfringens. Accurate and rapid identification of pathogens Fusobacterium necrophorum and Clostridium

perfringens will allow veterinarians to develop a plan oftreatment and preventive measures in a short time.

Key words: Fusobacterium necrophorum, Clostridium perfringens, cattle, diagnostics, enterotoxemia.
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Ilo 3asiBKam BETCIIEMAJIUCTOB, 'PaKIAaH, HPUANYCCKUX JIUI[ IPOBOAUM KOHCYJbTAllUU, CEMU-
Hapbl 10 OPraHUu3aliMOHHO-NIPABOBBIM BOIIPOCaM, KAaCAKIIUXCH COAEPKATEJIBHOIO0 U TEKCTY-
AJIBHOI'0 aHA/IU3a HOPMATUBHBIX IMMPABOBLIX AKTOB 110 BETEPUHAPUH, IPAKTUKHA HX UCII0JIb30-
BaHUS B OTHOIICHUHU IVIAHUPOBAHUS, OPraHu3any, MNpoBeA€HNsl, BETCPUHAPHBIX MEPONPUs-
TUSAX MPHA 3aPpasHbIX K He3apa3HbIX 00J1e3HSAX JKUBOTHBIX H NTHII.

KoncyabTanum u ceMuHapbl MOryT ObITH poBeieHbl HA 0a3e Cankr-IlerepOyprekoro ynusep-
CHUTETa BeTePUHAPHON MeIMIMHBI UJIU € BbI€310M CHEeIHATNCTOB B J1000# cyobekT Poccuu.
Tea/paxe (812) 365-69-35, Mo06. Te.: 8(911) 913-85-49,
e-mail: 3656935@gmail.com
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