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HEMOTRANSMISSIVE INFECTIONS IN BLOOD DONOR CATS

Sofia Al. Zvyagina, PhD student
Sergey P. Kovalev, Dr.Habil in veterinary sciences, Prof., orcid.org/0000-0001-9130-164X
St. Petersburg State University of Veterinary Medicine, Russia

The paper provides information about studies conducted on 490 cats, aged from 1 to 8 years, in females and males
belonging to different breeds. All animals tested for infection passed the stage of clinical examination and had no contrain-
dications to donation, and accordingly had no visible clinical signs of hemotransmissive infections (GTI). A detailed clini-
cal examination of the patient and competent collection of anamnesis allows you to minimize the risks of detecting GTI in
an animal. GTI diagnostics was performed by PCR on Bio-Rad CFX Connect Real-Time PCR Detection System and Bio-
Rad CFX 96 Real-Time PCR Detection System, ELISA — on Thermo Scientific Multiskan FC Microplate Photometer.
According to the results of the study, feline immunodeficiency virus (VIC) was detected in 11 cats (2.2%), feline leukemia
virus (VLC) in 5 cats (1%), hemoplasmosis (Candidatus Mycoplasma haemominutum) in 7 cats (1.4%), Bartonella hen-
selae in 5 cats (1%). Despite the low percentage of animals in which GTI was detected, it is worth noting the need for
blood banks for animals in which all potential donors undergo mandatory diagnostics. Many of the animals that turned out
to be carriers of GTI had previously donated blood privately, thereby not helping recipients, but transmitting diseases to
them, often incurable. Animals in contact with GTI carriers should be monitored regularly and in more depth at the GTI.
Even a positive patient history and the absence of clinical signs in the animal require additional monitoring in the form of
blood tests, which is very rarely carried out privately when owners donate animals as donors outside of blood banks. This
fact contributes to the spread of GTI during hemotransfusion.

Key words: blood transfusion, hemotransmessive infections, donor cats.
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JIABOPATOPHBIE METOJAbI KOHTPOJISA PESBUCTEHTHOCTH
K METHIIUWJIJIMHY CTA®UJIOKOKKOB
300HO3HOI'O ITPOUCXOKIAEHUSA

Maxkasuux Ceemaana Anamonvesna, 0-p eemepurap.Hayk, ooy., orcid.org/ 0000-0001-5435-8321,
bopucosa Mapus Cepeeesna, kano.eemepunap.Hayk
Canxm-IlemepOypeckuil 20CyO0apcmeennblil yHugepcumem gemepunapHotl meouyunst, Poccus

PE®EPAT

Pa3BuTHe yCTOHYMBOCTH MHKpPOOPTAHM3MOB K aHTHOMOTHKAM CUHUTAETCS COBPEMEHHBIM SIBIICHHEM, KOTO-
poe BBI3BAHO, KAaK MIPABUIIO IMIIMPUYECKON aHTHONOTHKOTepanueld. OXHUM 13 NpecTaBuTeNet, 00Ia1aionmum
BBICOKOM aHTHOMOTHKOPE3NCTEHTHOCTBIO SIBIISETCS CTA(HMIIOKOKK.

30710THCTBIN cTadHIIOKOKK (Staphylococcus aureus) OTHOCUTCS K YHCITY TTATOT€HOB, YCTOHYMBBIX K aHTHOMOTH-
KaM IIHMPOKOTO CIIeKTpa AEHCTBUS. DTOT MHUKPOOPTaHU3M CHHTE3MPYET IEHUIMIUIMHA3Y — (EPMEHT, KOTOPbIH
pacIerIseT MOJICKYJbl TIeHUIMIUTHHA. [ 3 ekTHBHOI G0pHOBI ¢ 30TOTHCTHIM CTAQHIOKOKKOM paHee IpHuMe-
HSUJICST MOAM(UIMPOBAHHBINA MEHUIWUTMH — METHIMIUIMH, MOJIEKYJla KOTOPOTO HE paspylianach dTUM (epMeH-
ToM. OJIHaKO, Ha CErO/IHAIIHHI JI€Hb N3BECTHBI 1 METUIIMIUIMHYCTOHYHMBBICIIITAMMEBI 3TOTO BO30YIUTEIIS.

B cocraBe rpynisl METHIMIUTMHPE3UCTEHTHBIX CcTapmIOKOKKOB (MRSA) BBIACIAIOT TPH MOATPYIIIBI: BHY-
TpubonsHUYHbIe BapuaHThl MRSA, BHeOoipHMuHBIe MRSA, MRSA, accounmpoBaHHbBIE C CEIBCKOXO3sH-
CTBEHHBIMH JKUBOTHBIMH, pPaCHpOCTpaHEHHBIE CpeIU CEeIIbCKOXO3SMCTBEHHBIX  KMBOTHBIX (livestock-
associatedMRSA, LA-MRSA). MRSA xapaktepu3yroTcss MHOKECTBEHHOH JIEKAPCTBEHHOW PE3UCTEHTHOCTHIO.

Panee cuuranock, uto Staphylococcus intermedius 310 HanboJyiee OMACHBIN CTA(DMIOKOKK IS TOMAITHUX
KHUBOTHBIX. OIHAKO, 32 TOCJIEHNE HECKOIBKO JIET ObUIO YCTAaHOBJIEHO YTO HAaMOOJIee YacTO BCTPEUAIONTIMCS
sBrisiercst Staphylococcus pseudintermedius, KOTOpBIA MPUOOPETAET BO3PACTAIOINYIO aKTyallbHOCTb. Staphylo-
coccus pseudintermedius (MRSP) — OaxTepusi, koTopast 0ObIYHO BCTpe4aeTcs Ha KOJKHBIX TOKPOBaX, B POTO-
BOMW TOJIOCTH, CIIM3UCTOM HOCOBBIX XOJIOB M JKEIYJAOYHO-KHUIIEYHOM TpaKTe NMpHOIM3UTENsHO y 50% nomari-
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HUX XUBOTHBIX. B oTmmuanu or MRSA, MRSP Bctpeuaercs mHamHOro Hamiey cobak u komek. OTHUM U3 oc-
HOBHBIX CIIOCOOO0B J1a0OPAaTOPHOTO KOHTPOJIS 32 UX PACHPOCTPAHEHHEM SIBISIETCSI MOHUTOPHHIOBOE HCCIIENIO-
BaHUE SMU300TUYECKOMN U SMUAEMHUOIOIHYECKON CUTYalluU CPEIU )KUBOTHBIX U HACEJICHUS.

JloMalHss cpesia UrpaeT OCHOBHYIO poib B nepenaue MRSA u MRSP, cooTBeTcTBEeHHO, TpUHUMAS TINA-
TeJIbHBIE MEPBI MPOQUIAKTUKN PACIIPOCTPaHEHUS! HHPEKIIMN, MOYKHO CHU3HUTH BEPOSTHOCTh MH(MHUIINPOBAHUS

KaK XMBOTHBIX-KOMIIAaHbOHOB, TaK M YCJIOBCKaA.

OrnpernierieHre 9yBCTBUTEIBHOCTH U PE3UCTEHTHOCTH (PEHOTHITIMYECKIMI METOAAMH TIPOBOJUTCS C TOMOIIBIO: JICK-
T }y3HOHHOTO METO T, METO/Ia MUKPOpa3BeIeHNs B OyIIbOHEe, METO/Ia pa3BeIeHIs B arape, Merozia E-TecTos.

JlaGopaTopHBIE METO/IBI KOHTPOIS MEXaHM3MOB PE3UCTEHTHOCTH CTA(HIOKOKKOB K METHIIMIUIMHY BKIIFOUAIOT
(heHOTUIIMYECKHE METO/IBI C IPUMEHEHHEM JAUCKOB C OKCALMIIMHOM, MM IE(DOKCHUTHHOM.

I'enoTuIHecKyie METOIBI C MPUMEHEHHEM MOTMEPA3HOH LETTHOM PeaKLMK O3BOJIII0T OOHAPYKUTH IeH mecA, mecC.

J1st cepoIorH4ecKoro MeTo/la IMarHoCTUKH MMPUMEHSIIOT TECT JIATeKC arrIIOTHHALMI JUTsS HACHTH(UKALUT
MRSA u MSSA (IICB2a/IICB2cneHnuIMHCBA3BIBAIOIINI 0€JI0K).

JleueHnue HMBOTHBIX TpeOyeT 0coOOro BHUMAaHUS IOCKOJIbKY WH(EKINH, BbI3BaHHbIE CTA()UIOKOKKAMH C
MHO)KECTBEHHOH PE3UCTEHTHOCTBIO, OTINYAIOTCSA 00JIee TSKENBIM, XPOHHUECKUM WJIM JIATCHTHBIM TEUCHHUEM,

YTO YBEIUIUBACT POJOJKUTEIBHOCTD JICUCHUSA.

KiaroueBble ciioBa: CTa(l)I/IHOKOKKI/I, MCTUIUIIIIUHPE3UCTCHTHBIC CTa(l)I/IHOKOKKI/I, aHTI/IGI/IOTI/IKopeBI/I-

CTCHTHOCTh, OeTa-TakTaMa3bl, UICHTH(OUKALIUS.

BBE/IEHUE

Pon Staphylococcus n ux pactymias pe3uCTeHT-
HOCTh K NPOTHBOMUKPOOHBIM TIpernapaTaM, 0COOCH-
HO K METHUIWJUIMHY, TIPEJCTaBIseT co00ii podieMy
JUIsl TIPAKTUKYIOLIUX BETEpPUHAPHBIX Bpaueil. Ciiox-
HOCTh B JETEKIMH MEXaHH3MOB PE3HCTCHTHOCTH
CTa(hUIIOKOKKOB K AHTUOMOTHKAM YacTO NPUBOIMUT
K Hed(p(EeKTUBHON Tepanuu M JUIUTEIBHOMY Teue-
Huto Oonesnu [1, 3, 4].

Staphylococcus aureus - 3T0 TIepBBI MHUKPOOP-
TaHU3M, Y KOTOpPOro Obula OOHApy)KeHa Pe3HUCTEHT-
HOCTH K aHTHOMOTHKaM. VIMEHHO C 3TOr0 MHKpOOp-
raHU3MaHa4YaJI0Ch M3y4YeHHE TEHUIMILIA3bl, a HMCH-
HO Oera-lakTaMasbl. YCTOWYHBOCTH CTA()UIOKOKKOB
K IMEHULIWUIMHY COCTABIISIET 110 JAaHHBIM MCCIIeI0Ba-
Huii okosno 80%. Takas BbICOKas yCTOHYHMBOCTH
BBI3BaHa BBIPAOOTKOM crenupudeckoro GpepmMeHTra
— TEHHWIWUIA3bl, CHHTE3 KOTOPOTO OIOCpeyeTcs
OeTa-makTaMHBIMU aHTHOMOTHKamH [9, 10, 2, 5, 4].

K MeTMIMUIMHPE3UCTEHTHBIM  CTa(MIOKOKKAM
OTHOCHTCS JIIO0O MITaMM CTa(HUIOKOKKA, YCTOWYMBO-
ro K Oera-JakTaMHbIM AaHTHMOWOTHKAaM. Y JIOMAIlHUX
KMBOTHBIX OOHapyxwuBatoTcsi MRSA (methicillin re-
sistant Staphylococcus aureus) u MRSP (Meticillin
resistant Statpylococcus pseudointermedius), KOTOpbIe
TIPUCTIOCOOMITICH K BBDKUBAHUIO B TIPUCYTCTBHN METH-
LWJIIMHA M OKCUIMIUTHHA. OYeHb YacTo UIMEHHO C JIaH-
HBIMH MHKPOOpPTaHMU3MaMH CBSI3aHbI Pa3iIMYHbIC T10-
CTOTIeparMoHHble  ocnokHeHus. Kpome Toro, MRSA
1 MRSP noBcemMecTHO pacnpocTpaHeHbl, 4To TpedyeT
KaueCTBEHHOTO YCTPaHEHUs IaHHBIX ITaTOT€HOB.

Llenbro Hate# paboOThI IBUIIOCH U3YYEHHE COBpE-
MEHHBIX JINTEPATYPHBIX JaHHBIX O BOIpOcax jado-
paTopHbIe METO/bI KOHTPOJISI PE3UCTEHTHOCTH K Me-
TUIMJUTMHY CTAQHUIOKOKKOB 300HO3HOTO TPOUCXOXK-
JICHUSI y IOMAIIHUX KUBOTHBIX.

PE3YJIBTATBI H ObCY/K/IEHHE

B cocraBe Tpynnbl METHIMLTHHPE3UCTEHTHBIX
crapuiokokkoB (MRSA) BBIAENSIOT: BHYTPHOOIB-
HugHbIe BapuaHTel MRSA, BHeOompHIYHBIE MRSA,
MRSA, accouMupoBaHHBIE C CEJIBCKOXO3sIICTBEH-
HBIMH JKUBOTHBIMH, PaclpoCcTpaHEHHBIE CPEIU CElb-
CKOXO3siicTBeHHBIX KUBOTHBIX (livestock-associated
MRSA, LA-MRSA)[10, 9].

PacnpocTpaHeHHOCTh ~ METULMIJUTMHPE3UCTEHT-

HBIX S. pseudintermedius (MRSP) cpemw >KHBOTHBIX
B BETEPMHAPHONW MEAMIMHE 3HAYNTEIHHO yBEINYH-
Jack 3a mociesiHee necstunerne. [lpu mccnenoa-
HUM KOKHBIX MOKPOBOB M CIIM3UCTBIX O0OJIOUYEK Yy
cobak, ObUTO OOHApPYKEHO, YTO HamboJee YacToif
NPUYUHON muoaepMuu seisiercst S. pseudintermedi-
us (MRSP). MRSP Taxsxe ObLT IpHU3HAH 3THOJOTHYEC-
CKMM (pakTOpOM, 0OYCIABIMBAIOIINM PA3BUTHE WH-
(exnuitB 006JIaCTH XUPYPrUIECKOTO BMEIIATEIbCTBA
(ocobOeHHO TMOCTEe OPTONEAMYECKUX MpOLEenyp) Hu
UH(EKIMHA MOUYCBBIBOIAIIMX IYTCH HECOOJIOICHUN
ACENTHKU ¥ aHTUCENITHKH NP IOCTAaHOBKE MOYEBO-
ro karetepa. Taxxe, MRSP BbIIensItOT M3 THIHY-
HBIX MECT JIOKAIN3AIN BO3OYAUTENs (KOKH U CIH-
3UCTBIX OOOJIOUEK, BKIOUAs HO3/APH, CIH3HCTOMN
000JIOYKH TIOJIOCTH PTA U CIU3UCTONH 000IOUKH TIps-
MOH KHIIIKH) 3710pOBBIX cobak M Komrek. Heckoibpko
UCCIICJIOBAaHUI TIOATBEPIKIAIOT YaCTOTY HOCHTEIb-
ctBa: Ot 1,5% 1o 3% y 310poBBIX cOOaK B BO3pacTe
19-21 ner, ot 0% 104% y 3m0poOBbIX KotIeK [2,9,10].

VIMeroTcst IaHHbIe O HOBOM TIPE/ICTaBUTENE CTadHIIO-
KOKKKOBOW HWH(EKINN Y XUBOTHBIX - Statpylococcus
schleiferi, koTopple OBUTH KIACCH(UITMPOBAHBI ITOCTIOCO0-
HOCTH TIPOAYIMPOBAaTh Koarynasy: Sschleiferi subspecies
schleiferi (koaryna3o0TpulaTesbHbii) u S.schleiferi sub-
species coagulans (KOarya3ornoi0KUTEIbHbIE).

Henapuue ucciieoBaHus TOKa3ald, 4TO 3TH 2
MOJIBU/JIa HE OTIMYAIOTCS 110 TEHOTHITy WM KJIMHH-
YECKUM  IIPpU3HAKaM, KOTOpblEé OHH  BBI3bIBa-
10T,CIIeZI0BATENbHO, 00a JOJHKHBI CUMTAThCS! BAXKHBI-
MU [TaTOTCHaMH. KOaryJa30IoJI0KUTEIbHbIE H KOa-
ryjiasoorpunarensusie S schleiferi cBsi3aHbl C M-
onepMueil (0co6eHHO PenUANBHPYIONICH MTHOCPMHU-
eif) 1 OTUTOM y co0aKk C aJuIepPTUYECKUM JepMaTH-
TOM, XOTsI TaKke COOOIIanoch 00 MHPEKIUIX IPy-
I'MX YYacTKOB Tejla y co0aK MpOsIBICHUS ajulepruie-
ckoll peakuuu [4,5,8].

Pe3uCTEeHTHOCT K METHIMIUIMHY OCOOCHHO pac-
MIPOCTpaHEeHa CPe/iv KIIMHUYECKNX U30JIATOB S. schleif-
eri, TIPY 3TOM 3apEerHCTPUPOBAHHBIE TTOKA3ATEN YaCcTO
npeBimaroT 50%. Pe3UCTeHTHOCTh K (TOPXUHOIOHAM
TaKXKE YacTO BCTPEUACTCS] Y YCTOMUYMBBIX K METHIIUI-
mmayn3omsiToB S. schleiferi (MRSS). MRSS 6511 BblzIe-
JIeH OoT co0aK M KOIIEK C BOCHAINTENIBHBIMHU 3a00JIeBa-
HUSIMH KOXH, @ TaKKe, CKOXKH MJIM CIIM3UCTBIX 000J10-
YeK 3/I0POBBIX COOAK M KOIIIEK.
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Uro xacaetcs MRSA, TO ero pacmpocTpaHEH-
HOCTH y coO0aK 3HAYNTENBHO HIDKE, deM S.
pseudintermedius. Kpome Toro, undexuuu S. aureus
BCTpEUAIOTCSl TOpa3fo pexke, 4eM HHQPEeKuuun S.
pseudintermedius. Y KOIIEK MPOTUBOPCUYUBHI COO0-
IICHUS O TOM, SIBIISieTCA T S pseudintermedius Mmu
S aureus TIEpBUYHBIM KOJOHM3HPYIOUINM Koaryia-
30MOJOKHUTENEHEIM  CTa(PUIOKOKKOM.  3IOpOBBIE
co0aku M KOIIKM MOTYT OBITh KOJOHH3HPOBAHBI
MRSA, XoTs 3Ta KOJOHU3ALHUS, BEPOSITHO, HOCHT
BpeMeHHBbIH xapakrep. Kak u B ciiyuae ¢ MRSP, u3o-
79Tl MRSA dacTo ycTOWYHMBHI K HeOETaTaKTaMHBIM
AHTHOMOTHKAM, OCOOCHHO: (PTOPXHHOIOHAM, JTHHKO-
3aMpaaM, Makpomuaam [1,4,8].

OmpenencHne IyBCTBUTEIBHOCTH U PE3UCTCHT-
HOCTH (PEHOTHITUYECKHMMHU METOJAMH TPOBOJMTCS C
TIOMOIIBIO: JUCK-TU(PQPY3HUOHHOTO METo/a, METOja
MUKpOpa3BeeHUs B OyJIbOHE, METO/Ia pa3BeICHUs B
arape, merona E-tectos [1,9, 12].

JlabopaTopHbIe METOABI KOHTPOJIS MEXaHHU3MOB
PE3UCTEHTHOCTH CTA()MIIOKOKKOB K METHLWUINHY
BKJIIOYAIOT ()EHOTHUINYECKHE METOBI C IPUMECHEHH-

eM IuCK ¢ okcanwumHoM (1MKr), miu nedokcuTu-
voMm (10mkr) [1, 5,7, 8].

MeTUIMIIIIMH, ¥ OKCALWJIJIMH SIBISIIOTCS TOJIY-
CUHTETUYECKUMHU TICHULWIJIMHAMH, YCTOMYMBBIMU K
MEeHUIMJUTMHA3e, HO OKCAlWUIMH SIBISIETCsl Oouee
CTaOMIIBHBIM in vitro. TecT Ha 4yBCTBUTEIBHOCTH K
1e(OKCUTHHY TaKXKe HCIIONb3YyeTcss B MUKPOOHOIIO-
TMYECKUX JTa00paTopusiX Ui CKPUHUHTA yCTOWYH-
BOCTH K METULMIUTMHY y W30IATOB Staphylococcus
aureus, HO HE MOXET HAJEKHO ONPEACTUTh YCTOM-
YUBOCTh K MCTHLWILUIHHY Y S. pseudintermedius.

Ledokcurun siBisiercsi Hanboyiee 4yBCTBUTEIb-
HBIM U crenuduIHbIM MapkepoM mecA/mecC- oro-
CPEOBaHHON PE3NCTEHTHOCTH. [IJIs IIOATBEPKACHUS
Hanmuust TeHoB mecA mim mecC, 0CoOeHHO B CiIy-
Yae COMHHTENIBHBIX PE3yJIbTaToB (PEHOTHITHUECKUX
TECTOB, PEKOMEHIYeTCs] MPOBOAUTH MOJEKYISIPHO-
TeHETHYECKOE UCCIIEIOBAHNE C IIETIBIO MTOITBEPIKAC-
HUS pe3ynbTaToB [5,6,9].

['eHOTHITMYECKHE METO/IbI C IPUMEHEHHEM T10JIU-
Mepa3HOl IENHOW PeakIuy MO3BOJISTIOT OOHAPYKUTD
red mecA, mecC. [y BbISIBJICHHs FeHa MECA MOTYT
UCIIONIB30BAThCsl KaK KOMMEpUYECKHe HaOOpbI, Tak U
TECThl, pa3paboTaHHble B Jaboparopuu. Bmecre c
TeM, CJelyeT MOMHHUTb, 4yTo reH mecC MoOXKeT He
00HAPYKUTHCS KOMMEPUECKH JIOCTYITHBIMU MOJIEKY-
JIIPHO-TEHETUYECKUMU MeToJamMu. BaxHol Xxapak-
TEPUCTUKOW MOJIEKYJISIPHO-TEHETHUECKHX METOJI0B
JETeKIIMN  METHIMJUTMHPE3NCTEHTHOCTH  SIBIISIETCS
CYILIECTBEHHOE YCKOPEHHUE IOJNy4YeHUs pe3ynbTaTa
32 CYEeT BO3MOKHOCTH BBINTOJHEHHsS HCCIICTOBAHUS
HENoCPEICTBEHHO KIMHUYECKOT0 MaTepHuala.

MeTHIMILTMHPE3UCTEHTHBIE CTA()UIIOKOKKHA HMe-
0T crienu(UIecKuil TeH - mecA, KOTOPBIN JIOKaU-
30BaH B CJIO)KHOOPTAaHW30BAaHHOM MOOWMIBHOM HJie-
MEHTE CTa(pHUIOKOKKOBOW XPOMOCOMHOH KacceTe
(staphylococcal cassette chromosome mecSC C
mec), KOAUPYET U3MEHECHHBIN NMEeHUIMIUTNHCBSI3bIBa-
tommit 6enok (PBP2a). [Ipoxykuust aToro Huskoad-
(DMHHOTO TNEHMIMJUIMHCBSA3BIBAIONIEro Oenka obec-
MEYUBACT BBICOKYIO YCTOMYMBOCTH MPAKTHYECKU KO
BCEM TPOM3BOAHBIM OeTa-JTakTama, BKJIIOYasl Takue,
Kak: KapOameHembl, 1e(aJoCHOpPHHBI, MEHUINIIIH-

HBI, TOTCHIIMPOBAHHBIC NCHUIMILINHEI (HAIpUMeED,
AMOKCHITWUIMH ¥ KJIaBylaHOBas KucioTa). s ce-
POJIOTUYECKOTO METO/a JUArHOCTUKU IPUMEHSIOT
TECT JIaTeKC- arrIIOTHHAIMU Al MACHTH(UKALNU
MRSA u MSSA (IICB2a/TICB2¢c- neHUIUIHHCBS-
3pIBaromuii 6enox) [1,6,7,10].

[Ipu BeBneHUn y kuBoTHOTO MRSA HeoOxo-
IUMO TIPOBEPUTHCS Ha HOCHTEIHCTBO WH(EKIIUI
BIIQJICNIBITy, TIyTEM B3STHSA Ma3KOB M3 HOCOBBIX XO-
JIOB, THIIMYHOTO MECTA JIOKATH3AINN CTa()UIOKOKKA.

Taxoke BaxXHO OpaTh CMBIBBI C paOOYHX TTOBEPXHO-
CTeW IS MpOBEJCHHs OaKIoceBa ¢ IENbI0 Mpeynpe-
JKJICHHS] BO3HUKHOBEHUSI YCTOWYMBBIX MHUKPOOPTaHU3-
MOB U OLIEHKH KauecTBa MPOBEICHHOH JIe3MH(EKINH.

B kiImHUKaxX pPEKOMEHIYeTCS MepHOINIeCKU
OpaTh CMBIBEI C IOBEPXHOCTEH Ha OAKIIOCEB, YTOOBI
KOHTPOJIMPOBATH MOSBIICHHE PE3UCTCHTHBIX MH(EKIHi
7 KadecTBO Ae3WH(pEeKIWH. THIaTeNbHO MOAXOMAT K
YCTPaHEHHIO HOCHUTENbCTBA YCTOWYMBBIX IITAaMMOB.
Yt00BI MpopHIaKTUPOBATh PA3BUTHE PE3UCTEHTHOCTH
pa3paboTaHbl pa3yIMYHble PYKOBOJCTBA, LEJIBIO KOTO-
PBIX SIBISIETCSL TPEAYNPEXKICHHE OECKOHTPOJIBHOTO
MPUMEHEHHUS aHTHOMOTHKOB. CliemyeT cephe3HO IIo-
JONTH K BOMPOCY O aHTHOMOTHKOPE3UCTCHTHOCTH, YTO
“MeeT OBICTPYIO TCHACHIIMIO K €€ TOSBICHUIO Y JO0-
MaITHUX KUBOTHBIX [7,10,11].

JKuBoTHBIE 0€3 SIBHBIX KIMHHUYECKUX MPHU3HAKOB
MOTYT SIBJISITBCSL HOCHUTEISIMU  YCTOHUYMBBIX IITaM-
MOB CTa(MIOKOKKOB, YTO BBI3bIBAET ONACHOCTH IS
okpyxatomux. [Ipu pazBuTnn UHOEKIMOHHOTO MPO-
mecca, OOYCIIOBIICHHOTO PE3UCTCHTHBIMH CTa(uiIo-
KOKKaMH TPYIHO OCYIICCTBIIATH MOJTHOIICHHOE JieUe-
HHUE WM3-32 BBHICOKOW CTETIEHU YCTOHYHMBOCTH K aHTH-
OakTepHaJbHBIM TIpemaparaM. B ciaydae oOHapyxke-
HHS Y )KUBOTHBIX YCTOMYMBBIX IITAMMOB ITPOBOJIST-
Csl CTaH/apTHbIC JieueOHble MAHUMYISLHUH, KaK M
HpH Ipyrux HHOEKIMOHHBIX Mpoleccax.

OpmHUM U3 pemarnmx (HakTopoB B MPO(UITAKTH-
K€ pacnpocTpaHeHHs HH(DEKINN SIBISETCS COOroIe-
HUE TIIATEIBHOI TUTUEHBI KaK BJIaICIbIIAMH KUBOT-
HBIX, TaK ¥ TIepcoHasa KIMHUKA. C 3TOW LEeNbI0 IIH-
POKO TPUMEHSIFOTCSI PACTBOPbI AHTHCENITUKOB IS
00paboTKN pyK, CMOTPOBBIC TIEPUATKH, KPOME TOTO,
HPOBOJUTCS JIe3UH(EKIIUs TOMEIeHUI

Takum 00pa3om, aKkTyalbHbIM SIBISIETCS TIOTEH-
ouankHas Tepenadya yCTOWYHBBIX K IMPOTHBOMHK-
pOOHBIM TIpemapaTaM IITaMMOB CTa(pUIOKOKKOB OT
YeloBeKa K KMBOTHBIM W HaoOopoT. i cBoeBpe-
MEHHOH MIeHTH()HUKAINH, THATHOCTUKH, d(dekTus-
HOTO JICYCHUs] U NPOPUIAKTUKH HH(PEKIMOHHBIX
6one3Hel KUBOTHBIX HEOOXOAUMO MPOBOAUTH KOM-
IUIEKCHBIE J1a00paTOPHBIE HCCIIEI0BAHUS, KOTOpBIE
BKJIFOYAIOT ()EHOTUIUYECKUE, TeHETHYECKUE U Cepo-
JIOTUYECKHE METO/IBI.

3AK/TOYEHHUE

Ha ocHoBaHMM IPOBEJEHHOTO aHANIN3a JIUTEpa-
TYPHBIX JaHHBIX 00 METHLIWIIMHPE3UCTCHTHBIE CTa-
¢unokokku: Staphylococcus pseudintermedius
Staphylococcus aureus, cpenan BBIBOJ O paclpo-
CTPaHEHHMH IOJHMPE3UCTEHTHBIX I[ITaMMOB. B pe-
3yJIbTaTe MOSIBJICHHS METHUIMILTMHPE3UCTEHTHBIX
CTapUIOKOKKOB HEOOXOAMMO pa3padaThiBaTh COBpe-
MEHHBIE CIIOCOOBI MICHTH(UKAIMN, METO/BI Tepa-
ITUH ¥ TPOQHUIIAKTHKY.
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LABORATORY METHODS FOR MONITORING RESISTANCE TO METHYCILLIN
OF STAPHYLOCOCCUS OF ZOONOUS ORIGIN

Svetlana A. Makavchik, Dr.Habil. in Veterinary Sciences, Docent, orcid.org/ 0000-0001-5435-8321
Maria S. Borisova, PhD in Veterinary Sciences
St. Petersburg State University of Veterinary Medicine, Russia

The development of antibiotic resistance in microorganisms is considered a modern phenomenon, which is usually
caused by empirical antibiotic therapy. One of the representatives with high antibiotic resistance is staphylococcus aureus.

Staphylococcus aureus is a pathogen resistant to broad-spectrum antibiotics and is responsible for most nosocomial
infections. This microorganism synthesizes penicillinase, an enzyme that breaks down penicillin molecules. To effectively
combat Staphylococcus aureus, a modified penicillin, methicillin, was previously used, the molecule of which was not
destroyed by this enzyme. However, methicillin-resistant strains of this pathogen are also known today.

As part of the group of methicillin-resistant staphylococci (MRSA), there are three subgroups: nosocomial variants of
MRSA, community-acquired MRSA, MRSA associated with farm animals, common among farm animals (livestock-
associated MRSA, LA-MRSA). MRSA are characterized by multidrug resistance.

It was previously believed that Staphylococcus intermedius is the most dangerous staphylococcus for pets. However,
over the past few years it has been found that the most common is Staphylococcus pseudintermedius, which is gaining
increasing relevance. Staphylococcus pseudintermedius (MRSP) is a bacterium commonly found on the skin, mouth, nasal
mucosa, and gastrointestinal tract in approximately 50% of pets. Unlike MRSA, MRSP is much more common in dogs and
cats. One of the main methods of laboratory control over their spread is a monitoring study of the epizootic and epidemio-
logical situation among animals and the population.

The home environment plays a major role in the transmission of MRSA and MRSP, therefore, by taking careful measures to
prevent the spread of infection, the likelihood of infection in both companion animals and humans can be reduced.

The determination of sensitivity and resistance by phenotypic methods is carried out using: disk diffusion method,
broth microdilution method, agar dilution method, E-test method.

Laboratory methods for monitoring the mechanisms of resistance of staphylococci to methicillin include phenotypic
methods using disks with oxacillin, or cefoxitin.

Genotypic methods using polymerase chain reaction allow detecting the mecA, mecC gene.

For a serological diagnostic method, a latex agglutination test is used to identify MRSA and MSSA (PSB2a / PSB2
spicelin-binding protein).

Treatment of animals requires special attention because infections caused by multi-resistant staphylococci are more
severe, chronic or latent, which increases the duration of treatment.

Key words: staphylococcus, methicillin resistant staphylococcus, antibioticresistance, -lactamases, identification.
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OCOBEHHOCTH UCHIOJIB3OBAHUSA CbIBOPOTKHU KPOBU KPC
B TEXHOJIOI'MM KYJIbBTUBUPOBAHUA METAITHEBMOBUPY CA
HHTHUI

Cropux Anacmacus Cepeeesna’, cmyoenm
Ianxpamos Cepeeii Bauecnasosuy’, kano.eemepunap.nayx, ooy.,
Kpon Hamanes Bradumuposna’, kano.eemepunap.nayx
! Canxm-Iemepbypeckuii 2ocyoapemeennviii ynusepcumem eemepunapnoti meduyuns, Poccus
Hayurno-npouszeoocmeennoe npeonpusmue « ABUBAK», Poccus

PE®EPAT

[Tpu mosyvyeHHH BUPYCCOAEPIKALIETO MaTephaia MeTanmHeBMOBUpYcHOH nH(pekuuu nruy (MIIBU) na
KyJnbType KJIETOK Vero ocoboe BHHUMaHHE HAJ0 YIENATh COCTABY POCTOBBIX M MOJAEPKUBAIOIINX MUTATEIb-
HBIX CpeJl, MOCKOIBKY MX KOMIIOHEHTHI HEMOCPEICTBEHHO BIUAIOT Ha MPOJH(Epanuio U KU3HECTIOCOOHOCTh
KJICTOYHOM KyJBTYpPHI, a, 3HAUUT, U HA KAYECTBO MMOJYyYaeMOro 1I€JIeBOTO MPOIYKTa.

Jis KynbTypbl KIETOK Vero OCHOBHOM NuTaTesbHOM cpenoil asisiercs cpenga DMEM, B KoTopyto BHOCST
pas3JInuHbIe JOMOJIHUTEIbHBIE KOMIIOHEHTHI. B pocToByto cpeny npunsaTo BHOCHTH 10 10% QeranbHOi Obrubeit
ceiBopoTkH (PBC). UTto KacaeTcst moiepKUBAIOIIEH Cpe/Ibl, TO BOIPOC HEOOXOIMMOCTH BHECEHHS B HEE ChI-
BOPOTKH KpoBHU KpymHoro poraroro ckora (KPC) He nmeer ogHo3HauHOTO pemienus. [lockonbKy (puHaHCOBBIE
3aTpaThl Ha MUTATEILHBIC CPEbl OKAa3bIBAIOT CYIIECTBEHHOE BIIMSHHE HAa CEO0ECTOMMOCTh KOHEYHOW HPOJIYK-
MU, TO HEOOXOJMMO aHAJIM3MPOBATH 3KOHOMHYECKYIO I1E€JIeCO00pa3HOCTh HMCIIOIB30BAHUS TOTO WM WHOTO
KOMITOHEHTa, B CBSI3M C 4e€M HaMH Oblia u3ydeHa pojib cbiBOPOTKH KpoBU KPC (DBC u ChIBOPOTKH KpOBH
KPC) B TexHonoruu nony4denus supyca MIIBU.

B pesynbTare npoBe/IeHHBIX HCCIIeI0BaHUi ObUIO BBISIBIIEHO, YTO B POCTOBOM cpeJie UIsl KyJIbTYphI KJIETOK Vero
MokHO 3ameHHTh OBC Ha cbiBopoTky kpoBu KPC npu npoBesieHnn He Gosiee 4eM JBYX IOCIIEJOBATEIBHBIX Mepe-
ceBoB. OJ1HaKO ecim KyJbTypa KIETOK Vero OyZeT mepeceBaThcs OoJiee JIByX pas, TO Takas 3aMeHa HEBO3MOXKHa,
TIOCKOJIBKY YK€ B 3-4 maccake HaOJFOaf0TCsI MPU3HAKHI CHIKEHHSI CKOPOCTH JISNICHUS KJIIETOK M IeTeHepaIii Kiie-
TOYHOW KyJIBTYpHI. B KIIeTOYHOM ciioe oTMedaeTcsi GOIIBIIOe KOJIMYECTBO IMyCTOT M OKPYTIIMBIIUXCS KIIETOK, YTO
JieTTaeT HEBO3MOYKHBIM €T0 FICTIONIb30BaHMUE TS KyJIbTHBHPOBAHNUS BUPYCOB MITH JATbHEHIIIETO ITepeceBna.

Taxxe OBIIO yCTAHOBJIEHO, YTO NPH KyJIbTHBHpOBaHUH BHpyca MIIBU Ha KympType KieTok Vero OnTH-
MaJlbHOM JUI UCTOJIb30BaHUsl sIBIsieTCA mojaepkuBatomas cpera DMEM, coneprxkamas 2% CbIBOPOTKH KPOBH
KPC, nockosbKy oHa oOecrieunBaeT MojlydeHHe BHPYCCOAEpIKAIero MaTeprana ¢ 0ojiee BBICOKOW MH(BEKIH-
OHHOHM aKTHBHOCTBIO, 110 cpaBHEHHMIO co cperoil DMEM, koTopas BooOIe He coieput mwin copepxkur 10 %
ceiBopoTkH kpoBu KPC.

Ki1roueBble cjioBa: CBIBOPOTKAa KPOBM KPYIMHOTO POTraToOro CKOTa, KyIbTypalbHBIE CPEabl, KYyIbTypa
kietok VERO, MeTanmHeBMOBUpPYCHAS HH(YEKIHUSA NTHII.
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