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METHIMJITHPE3SUCTEHTHUM CTA®LIOKOK (MRSA) - CTAH
MPOBJIEMHU Y CBITI TA B YKPAIHI

IIposedeno ananiz nimepamypHux oxicepen ma OAHUX OCMAHHIX 00CTIONCEHD
Wooo MemuyuiiHpesucmeHmuux cmaginoxoxie y ceimi ma 6 Yxpaiui, saxuil
cei0uums npo 2nobanvhy npobaemy po3nogcioddicenns wmamie MRSA cepeo
J00eti, pojlb MEAPUH MA XAP4Oo8UX NPOOYKMIE y YbOMY JIAHYIOZ).

Knrwouoei cnosa: anmubiomuxu, memuyunin, oKCAyuiin, pe3ucmeHmHuicmo,
cmaghinoKox.

Beryn. Cradinokoku — MIKpoOM KOKOMOAIOHOT (opMH, Kl YTBOPIOIOTH
CKYIMUEHHsSI y BUIJISA1I BUHOTPaAHOro rpoHa. OCHOBHMMH MICISIMH JIOKaJi3allii
cTaUIOKOKIB B OpraHi3Mi JIIOAel Ta TBapUH BBAXKAIOTHCS IIKIPHUN MOKPUB Ta
CJIM30B1 O0OJIOHKU OY€H, HOCa, poTa Ta IIOTKU. Psia cradiIoKOKIB 32 IPUHIIUIIOM
XpOMOTEHEe3y NMPUUHATO PO3AUISTH Ha TPYU OCHOBHI BUJIU:

— 30J10TUCTUH cTadIoKoK — Staphylococcus aureus;
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— oumii cradinokok — Staphylococcus albus,

— JUMOHHO-XOBTHUH cTadIoKoK — Staphylococcus citreus.

OkpiM mepepaxoBaHMX BHJIB, OMHCAaHO Oarato PI3HOBHUIB, POJIb SKUX B
1HpEeKIHIN maToI0rii HeAOCTaTHRO 3’ scoBaHa. HalOUIbIl MaTOreHHUM SIBIISE€THCS
30JI0TUCTUN cTaduIokoK. BiH BOJOAlE BHCOKOK TOKCHYHICTIO, T€MOJITHUYHOIO
AKTUBHICTIO Ta 3JIaTHICTIO KOATYJIIOBATH IJIa3My.

Ockibk cTaIIOKOKU € TOCTIMHUMHM MEUIKaHLSIMU IIKIPHOTO MOKPUBY Ta
CIIM30BUX OOOJIOHOK, TO MPU 3HUKEHHI PE3UCTEHTHOCT1 TKAHUH 3/1aTHI BUKJIUKATH
MiclieBi THiliHI 3amanbHi NpoLECH. IX eTioJoriyHa ponb iX BCTAHOBIEHA IIPHU
NAMKIpHUX abcuecax, QypyHKynax, kapOyHKyjax, (JerMoHax, OCTEOMIENITAX,
THITHOMY KOH IOHKTHUBITI, CTaiIOKOKOBOMY MacTuTi. I[Ipu po3MOBCIOKEHHI
MIKpoOa TeMaTOreHHUM IUIAXOM 3 SBISIOTBCS CENTUYHI SIBHUILA 3 PO3BUTKOM
CEeNTUKOMIEMII TP reHepaizauii 3axBoproBanus [1].

AHani3 cy4acHOro ctrany npo0Oiemu cTaduIOKOKOBUX 1H(EKIiN Bka3ye Ha
3HAYHUM PICT 3aXBOPIOBaHb CTa(UIOKOKOBOI €TIONOrii. YBara JOCTITHUKIB
30Ccepe/KeHa Ha HaCTyNMHUX (pakTopax:

— HIMPOKE PO3MOBCIOKEHHS CTapJIOKOKOBUX 1H(EKI1H Ta BUHUKHEHHS
0COOJIMBO Ba)KKHX ii MPOSBIB, TICHO MOB’SI3aHUX 13 PO3BUTKOM PE3UCTEHTHOCTI 10
111 aHTUO10TUKIB Y MATOr€HHUX CTa(IOKOKIB;

— HAKOIMMWYEHHS JI0Ka31B BUCOKOI BIPYJIEHTHOCTI IITaMiB CTa(iIOKOKIB,
BUJIUICHUX B1Jl XBOPHUX Ta MEPCOHATY PI3HUX JIKAPHSHUX 3aKJIaJ1B;

— 3HaYHY  PE3UCTEHTHICTh MAaTOT€HHUX  CTaQUIOKOKIB 10 il
30BHIIIHBOTO CepeloBHUIla (BUCUXaHHS, 30epiraHHs B uiy) [2].

JIo BIAKpUTTA aHTUOIOTHKIB, CMEPTHICTh Bl CTaQUIOKOKOBUX 1H(EKIiH
ocaraga 90%. AHTHOIOTMKM JO3BOJWJIM 3HAYHO 11 3HU3WUTH, aje HE CTajlH
pajuKaIbHUM BUpIIMICHHSIM mpoonemMu. HeMOXIHBICTh OCTATOYHO MEPEMOrTH
HGEKIII0 3a JONOMOrol0 aHTHUOIOTUKIB KpPUEThCA Yy (GyHAaMEHTAIbHIN
BJIACTUBOCTI >KMBOI MaTepii — B 3A10HOCTI A0 MyTaiii. bynb-skuil aHTUOIOTHK, 3
TOYKH 30pYy €BOJIOLII, € MPOCTO HECTHPUATIUBUM (PAKTOPOM HABKOJIUIIHBOTO
cepenoBumia. Jlie BIH He Ha NOOJUHOKY OakTepio, a Ha OaraTouMcenbHY
NOMyJIsil0, B SKiM OakTepii He aOCONIOTHO 1JEHTHUYHI 3aBISKUA CIIOHTAaHHUM
MyTamisM. SIK m[paBuUiIO, MYTaHTH MEHII JKUTTE3/IAaTHI, HDK «HOPMAJIbHI»
opra”i3Mu. Alle TpU MOSIBI HOBOTO HECHPUSATIUBOrO (akTopy, SKUW BOHBaE
CHOPMaJIbHUX» MIKpOOpraHi3miB (ix nmepeBaxkHa OUTbLIICTD), IEPEBAry OTPUMYIOTh
Ti IHOWBIK, SIK1 B Pe3ysbTaTi MyTalii Npuadaiu CTIMKICTh JO HECTPUATIUBOIO
¢dakropy. Came HalaJKU BOTO «IACIMBOT0» MyTaHTa MIBUJKO PO3MHOKYIOTHCS
Ta 3aiiMaloTh Miclle THX, KOr0 BOMB HOBUI HECHPUATIUBHUIA (PakTop (y JaHOMY
BUMAJKY AaHTHOIOTUK). 3acTOCyBaHHS TMEpIIMX AaHTHOIOTUKIB (HaNpUKIA],
neHiuwiIiny) B 1940-x pokax Oyno ayxe e(eKTUBHUM, ajie 3apa3 OUIbIIICTb
mTaMiB CTadUIOKOKY CTiHKI J0 I[bOTO AaHTUOIOTUKY 3aBASKU TEHIMIIIHA31
(Penicillinase) — ®depMeHTy, SKUM pO3IICIUIIOE MOJIEKYJIy MNeHInWiiHy. B
TETMEePIlIHIA Yac MPOTH CTaPIIOKOKY MIHUPOKO 3aCTOCOBYIOTh METHUITMIIIH — XIMIYHO
Moau(DIKOBaHWI MEHIIWIIIH, KWW TEHINWIHA3a He pyiHye. OJHaK BCE YacTille
3yCTpiyaroThes mraMu Staphylococcus aureus, CTIAK] 10 METUIIWITIHY [3].
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Staphylococcus  aureus  (3070TUCTUH  CcTaUIOKOK) — TepIIUd 3
MIKpPOOPTaHi3MiB, y SIKOro Oyja BUIISIBIIEHA CTIMKICTh JO paHimie 0e3BIIMOBHO
JII0YUX aHTHOAKTEpialbHUX MpernapaTiB. 3 HBOrO Ioyajacs 1CTOpiss BUBYEHHS
MEeHIWIIHA3K — MepIIoi B sl S-naktamas [4].

MetununinpesuctentHi  crapiiokoku (MRSA) — ue cradiiokokw,
PE3UCTEHTHI J0 f-JaKTaMHUX aHTHO10THKIB. OCHOBHMM KOMIIOHEHT  Ili€i
CTIHKOCTI — TaK 3BaHUU Te€H mecA, SAKUM KOJy€e YTBOpPEHHsS MOJu(]ikoBaHOTO
MEHIIMIIH-3B’ A3yI0YOro MPOTEeiHy 1 uepe3 Lie MEepeliko/Kae BOYIOBYBAaHHIO f3-
JaKTaMy B KJIITUHHY CTIHKY [5].

Komum xiiTuHAa  METUUMIIHPE3UCTEHTHOTO  30JOTHUCTOrO  cTaduIoKOKa
KOHTAaKTY€ 3 f-TaKTaMHUMH aHTHO10TUKaMU, JOJIaTKOBUM f-TaKTaM-pe3uCTEHTHUN
neHinmwIiH3B s3ytounii 6110k (I136) (PBP2a) mpuiiMmae Ha cebe OlOCHMHTETHYHI
¢byukuii HopManbHux [I3B. Ileit Oulok BIANOBIAANBHUNA 3a CTIMKICTH 10
METULIWITIHY [6].

Pe3ucTeHTHICTh CTaUIOKOKIB 10 METHLMIIHY (OKCAalMIIHY) MOXe OyTH
00yMOBJIEHa TPhOMa OCHOBHUMH MEXaH13MaMHU:

— mponykmiero jgomatkoBoro [I3b  — II3b-2a, saxuii KoAyeThCs
XpOMOCOMAJIbHUM T€HOM mecA — KilacuyHa a0o0 ICTHHA PE3UCTEHTHICTh O
METULMIIHY (OKCAUUIIIHY);

— IHaKTUBAI{IIO BHACIIIOK TIEPIPOAYKINT f3-TaKTaMas;

— moaudikaiio HopmanbHux [13b.

Ha BinMiHy Bi IITaMiB 3 KJIACUYHOIO PE3UCTEHTHICTIO, TMEPIPOIYIIEHTH /3-
JaKTaMas 1 TaMu 3 MyTaiisiMu HopManbHux [13b 3a3Buuail He MalOTh MHOKUHHO1
PE3UCTEHTHOCTI J0 1HIIMX aHTHO10THKIB [7].

MeTto1o podoTu Oy/0 BUBUEHHS JIITEPATypPHUX JKEPEN Ta JIAHUX OCTAHHIX
JTOCHIPKeHb 1100 METULUIIHPE3UCTEHTHUX CTa(UIOKOKIB y CBITI Ta B YKpaiHI.

Marepianu i MeToam aociigkenb. MatepiaioMm sl JOCTDKEHHS Oyiu
JaHl BETEPUHAPHOI CTATHUCTHYHOI 3BITHOCTI, 3BITHOCTI MIiHICTEpCTBa OXOPOHU
3M0poB’s, JAaHl €BpOMENCHKOro IEHTPY MO HAMISAY Ta MONepeIKeHHIO
3axBoptoBanb (ECDC), €Bponeiicbkoro BiIoMCTBa 3 O€3MEKH XapyOBUX MPOIYKTIB
(EFSA).

Pe3yabTaTu nociizkenb Ta ix o6ropopenHsi. B tabnuii 1 mpeacrasieHo
HaNOUIBII PO3MOBCIOKEH] TaMu MRSA, Ha3BaH1 3a MiCIIEM NEPIIOTO BUJILICHHS,
3 mpodiieM aHTUOIOTUKOPE3UCTEHTHOCTI, 3rPYINOBaHI 32 TPbOMa MOJEKYISPHO-
TreHeTUYHUMHU TpylaMHu MapKepiB — KioHaJIbHUM KomIuiekcoM (CC), KiloHaTbHUM
ninisgM (ST) Ta SPATuny (t) [8].

CrocrepekeHHS 3a I[UPKYJALIEI0 PI3HUX KIOHAJIBHUX JiHIA MRSA
MPOTATOM OCTaHHIX JECATU POKIB JEMOHCTPYE TUHAMIUHICTh MOMYJALIT 30y AHUKA
B yaci ta npoctopi. Tak, nanpuknan, MRSA ST 239 (BineHcbKkuii mitaM), KUl
BBQ)XAETHCS HAMOUIBII MOMMPEHOIO KJIOHAIBHOIO JITHIEI0 B CBITI, 10 KiHIA 1990-x
POKiB OYB IIMPOKO PO3MOBCIOKeHM B ABCTpii Ta Uexii, HA CbOTOJHIMIHIN ACHb
nominye B IliBpenniit €Bponi (Typuis) Ta Pocii, ame mpakTUyHO BIACYTHINH Y
Himeuunni. Eninemiunnii mram EMRSA 16 ta CC 30 3ycTpiyaeTbcsi TUIBKU Y
Benukiii bpuranii, ae sBIs€TbcS APYrMM 3a YacTOTOIO 13 BUAUICHUX IITaMiB

MRSA. Y nikapusax Himeuunnu B 2010 poui HaidyacTilie BUSBISIIMCS JOMIHYIOUI
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npotsarom 6aratbox pokis mramu baphim (ST 22) — 76% ta Peiir-I'eccen (ST 255)
y 59% Bunasnkis. Takox icCHytOTh mTaMu MRSA, aganToBaHi 10 TBapWH, HAUOUIBIII
nomupenuit LA-MRSA CC 398. Ll knonanbHa niHig 3’ sBunacs Mk 2003 ta 2005
pokamu y cBuHeil B Higepnangax [4].

MRSA CC 398 moke BUKIMKATH 3aXBOPIOBAHHS Y JIOJIEH, HE JUBJISYUCH HA
Te, 110 BEJIMKA KUIbKICTh JIIOJICH SBIISIOTHCS 30POBUMHU HOCiaMU 1HeKIii. MRSA
CC 398, sx # 11111 cTadJIOKOKU, TPOBOKYIOTh BUHUKHEHHS 1H(]eKIii, 0cOOIUBO Ha
HIKIpi, &6 MOXKYTh 3’ SIBIIATUCS BUpaA3Ku Ta a0cuiecu. B OUIbII piAKuX BUMaAKax Iii
OakTepii MOXYTh BUKIMKATH 3apa’K€HHS KpPOB1 3 JIETAIbHUM PE3yJbTAaTOM, IO
cnocrepiraerbess B Manii. Jlo cepnus 2014 poky Oyino 3adikcoBaHO UYOTHUPH
CMEpTEeIbHUX BHUMAAKU, sIKi MOkHa ToB’s13aTu 3 MRSA CC 398, B Tol yac, sk 3a

Tol ke mepiog Oyno 3adikcoBaHo 700 cmepre sAK pe3yJabTaT IHIIUX
ctadTOKOKOBUX 1HDEKIIH [9].
Tabnuys 1
I'enernuHi Ta penorunoBi mapkepu mramis MRSA
K‘Huonam’_ Kiaonaabna | SPA tun q)eHOTHHO.B a
HHUMU KOMII- Ha3Ba IlITaMy .]'Iiﬂiﬂ (ST) (t) pe3I/ICTeHTHlCTb
Jaekc (CC)
MRSAxnoHansHOL PEN, OXA, ERY, CLI,
S ST3 £008 CIP, MFL
PEN, OXA, ERY, CLI,
CC 8 Bineucekuii ST 239 t 037 CIP, MFL, GEN, STX,
TET, RAM (PHO, LIN)
iBHidmo- PEN, OXA, ERY, CLI,
R —— ST 247 t 052 CIP, MFL, GEN, STX,
RAM
TTiBIeHHO- PEN, OXA, ERY, CLI,
ocs HiMeIbKHi . t052 | "cip) MFL, GEN, TET
Peiin-Teccen ST S5 t 002 PEN, OXA, ERY, CLI,
ST 255 t 003 CIP, MFL
t 005 PEN, OXA, ERY, CLI,
CcC22 bapuim ST 22 t 002 CIP, MFL
t 032
t 004 PEN, OXA, CIP, MFL
CC 45 bepnincbkuit ST 45 t 038 (ERY, CLI)
t 065
PEN, OXA, ERY, CLI,
CC 30 EMRSA-16, UK ST 36 t018 CIP, MFL
PEN, OXA, ERY, CLI,
CC 398 LA-MRSA ST 389 . TET (CIP. SXT)

Hpumitka: PEN — Oensunneninmnin, ERY — eputpominun, CLI — kmingaminua, OXA —
okcarmiid, CIP — nunpodaokcanun, MFL — wmokcudmokcanmn, GEN — renrtaminmn, STX -
tpumeronpum, TET — rterpanuknin, RAM — pudammninua, PHO — ¢ocdominun, LIN — ninesonia. B
Jy’)KKax BKa3zaHi aHTHOIOTHKH, JIO SIKUX PE3UCTEHTHI TUTBKHU JESKI 13 IITaMiB.

Brnepmie mnpo MeTuumiaiHpe3ucTeHTHUM cTaduiokok MRSA 3aroBopuiu
outbme 50 pokiB TOMY MiJl Yac KJIIHIYHUX BUNPOOYBaHb METHIMIIHA B AHIIIL. 3
yacy mosiBu MRSA wramu Staphylococcus aureus € OJHUM 13 TMPOBITHUX

30y/IHMKIB HO30KOMIadbHUX 1H(Mek1id. OCTaHHIMU pOKaMH YacTOTa LHUX IITAMIB Y
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CTPYKTYp1 CTaQLIOKOKOBUX 1H(PEKIIH pi3KO 3pociia y BCbOMY CBIT1, HAIPUKIAM, Y
CHIA 3 2% — y 1975 p. no 57,3% — y 2008 p. ¥V Pociiicekiit ®enepartii y 2006—
2008 pp. nonst MRSA cxnana 54,4%.

['eorpadiune posnoBcromxeHHss MRSA B kpaiHax €Bponu MOKHa OI[IHUTH,
cnuparourich Ha nanHi ECDS, skuil peectpye nutomy Bary MRSA cepen ycix
mTamiB  S. aureus. Ilpotsrom OaraThox pokiB murtoma Bara MRSA Ha miBAHI
€pporu (ITopryranis, I'pemis, Icmanis, Iramis) mocsrae 50%. CxaHIUHABCBHKI
KpaiHd JE€MOHCTPYIOTh TpaAuliiHO HU3bKHM piBeHb MRSA. Mix 10 Ta 25%
3HaXoIUThcsl nmuTtomMa Bara MRSA B ueHtpanbHii €Bpomni Ta BenukoOputanii
(puc.1). B I'epmanii micnst 3poctanis B 90-X pp., IpoTAromM 06ararbox HACTYIHUX
POKIB IIe# TOKa3HUK CTaOLILHO 3HaXOAUBCS Ha piBHI 19—25%.

Jani BincyTni
<1%
1-5%
5-10%
10-25%
25-50%
>50%

100000

Puc.1. PosnoBcrogxxkenass MRSA B kpainax €sponu, 2010 p.

Baprto Haramatu, mo BiJICOTKOBHUH MOKa3HUK BUKOPUCTOBYETHCS JIUIIE IS
OpIEHTOBHOT OILIIHKU CUTYaIlli B OKPEMHX KpaiHaX Ta perioHax, aje Hi B SKOMY pas3i
HE J1a€ ySBJICHHS MPO ICTUHHE PO3MOBCIOKEHHSI MRSA cepen nrofed Ta TBapuH
[4].

I3 manux 3BiTHOCTI MiHIicTepcTBa OXOpoHM 3A0poB’s, y 2013 pomi 1o
I3 «YIUKM3 MO3 Vkpainu» s MATBEPAKEHHS Ta MOJAIbIIOTO BUBYEHHS 3
Kpumcrkoro pecnybiikancbkoro, KuiBcbkoro, CeBacTOnoMbChKOTO MICHKHX Ta 3
16 obGnacHUX 7a0OPAaTOPHUX LEHTPIB HAMIMILIO 243 mITaMU YMOBHO-TIATOT€HHUX
MIKpOOpraHi3MiB — WMOBIpHUX 30YyAHUKIB BHYTPIIIHbOMIKAPHAHUX 1H(HEKIIIH.
HaiiGinpiia KiTbKICTh MOJIPE3UCTCHTHUX IMITaMmiB Hagiinuia 3 Onechkoi (26%),
Honenpkoi (13%) Tta 3amopizekoi (11%) obGmacteit. [lramu Staphylococcus
aureus, K1 HAIIAIIUTH HA JOCJIDKEHHS Ta Oynu BUIUICHI 3 paH, y 83% Bunaakis
(ma mporuBary 2012 poky, konu usa mmdpa ckiaagana gume 42%) Oynu
pe3ucTeHTHl 0 okcamwiiHy Ta y 100% BumaakiB — a0 1HTiO1TOpO3aXUIEHUX
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neHinwiiHiB (y 2012 — T1ex y 100% Bumnankax). ramu Staphylococcus
haemolyticus, k1 BuaUIeH] 3 paH Ta ckiaganu 50% (y 2012 — 31,6%) Big ycix
HaJICIaHuX CTa(dUIOKOKIB, PE3UCTEHTHI JI0 OKCAlWIiHY, 1HT101TOpO3aXHILEHUX
neHiuuWIiHIB  Ta reHtamiunay y 100% BumnagkiB (y 2012 — 100%). Hlramu
Staphylococcus haemolyticus, sixki 6ynu BUAUICHI 3 KpoBl Ta ckiaganmu 8,3 % (y
2012 — 7,9%) Bim Bcix HagicaaHux crtaduiokokiB, mnposBsu  100%
PE3UCTEHTHICTh JI0 OKCAaIWIIHY, IHT101TOPO3aXUILEHUX TEHIWIIHIB Ta
reHTamituny (y 2012 — 100%) [9].

Staphylococcus —aureus TaKOX MOXE CTaTH MPUYMHOIO XaPUYOBUX
TokcukoiH@ekui. HeomHopa3oBo B pi3HUX KpaiHax CBITY 3a(diKCOBAaHO XapyoBi
OTPY€EHHS, IPUUNHOIO SKUX CTAIH €HTEPOTOKCUHU, BUPOOJIEH] CTapLIIOKOKaMHU.

3BIT npo xapuoBe oTpyeHHS MRSA nagxonus 31 Crnonyuenux lllTtatiB, ae
TPO€ AOPOCIHUX OTPYIIUCS MICHS TOro, sK 3’1M canar 3 KalycTH, 3a0pyaHeHuin
€HTEPOTOKCUHOM, ITPOoayKOoBaHUN MRSA.

MRSA Takox MOXyTh OyTH 3HaineH1 1 y m’sici. B Higepnangax ta B CILIA
mtam MRSA O6yB 1HOKy/nbOBaHMH 13 HeoOpoOneHoi ceununu, B IliBgenniit Kopei
ta Mopmanii — 3 kypatuan. OnHak He OynM 3’COBaHi jKepena 3a0pyIHEHHS
M’sica, TaK SIK JOCHIKEH1 3pa3Ku M’sca Oyiu B34T1 B pO3/piOHMX MarazuHax Ta Ha
punkax. Haxanb, He OyJ0 MPOBEAEHO >OMHOTO JOCHIKEHHS Ha BUSBICHHS
MRSA-HociiicTBa y J10JeH, 1110 NpaioBaiu B nux Micugx. Jlume B TaiiBani O0yso
BUsABIEHO MRSA 31 3MUBIB 13 HOCOBOI MOPOKHUHU y JIIOJIMHU, SIKa IMpalioBajia Ha
M’SICHOMY PUHKY.

30BCIM HEIIOJABHO TOJIAHACHKI JOCHITHUKU MiaTBepawiu, mo LA-MRSA
(cTadIOKOKM 300HO3HOTO MOXOXKEHHs) HAa0yBa€ MIMPOKOTO PO3MOBCIOJIKEHHS Y
PI3HUX XapyoBUX MNpoAyKTaxX. I3 pgocmimxenux 2217 3pa3kiB HEOOPOOIEHHX
M'iCHUX TIPOAYyKTiB tamu MRSA Oyno BusiBieHo y 264 3paszkax (11,9%) [11].

VY BerepuHapHiil meaunuHi npo MRSA Bnepuie 3raayeTbes y 1972 poui sk
npo 30yAHMKAa MACTUTIB Yy O€NbridiCbKUX KOpiB. Y HACTyNHI pOKUA UeH
MIKpOOpraHi3M CHOpPaJU4YHO BUAUIABCS 1 BI 1HIIMX JOMAIIHIX Ta NPOAYKTUBHUX
TBapUH 3a KIIHIYHUX BUMAJKIB 1H(EKUIi MKIpH Ta M’ IKUX TKAHUH, a TAKOX MpHU
MTHEBMOHISIX, €HJAOKApAUTaX Ta CENTULIEMII.

Y 2007 pomi B Himepnangax Oyau TpoBefeHI MacIITaOHI JOCIIIKEHHS
CBUHOMOrOoJIB sl Ha HociicTBO MRSA. Yacrota npucytHocti MRSA B HOCOBUX
3MUBaxX Ha pi3HUX (depmax koimBaiack Big 11% mo 54%. Kpim Toro 3naune
nomupeHHss MRSA y cBuneit Oyno Bussieno B Icnanii, lanii, bensrii, Kanazi.

3 6epesns 2007 poky O0yso obctexxeHo 678 CBUHEH pi3HUX BIKOBUX TPYII 3
347 cran y nBox ¢enepanbHux 3emisix Himewunnu (Hwxus CakcoHis Ta
[TiBaiunmii Peitn — Bectdanis). OtpuMani Bii HUX Ma3Kd 3 HOCOBOT MOPOKHUHU
Oynu HampaBJieH1 B J1a00paTopio JjIsl BUIUICHHS MIKpOOPTaHi3MiB Ta BU3HAUCHHS
iX TeHEeTHMYHO-MOJIEKYJIsipHOro Tumny. OmHOYacHO, 100 BHU3HAYUTHU MOTEHLIMHY
aHTPONO300HO3HY Hebe3MneKy 30yIHUKa, JOCIIIHKEHHS MPOBOAMINCS TaKOXK Cepel
JOJIEH, 110 MaJii KOHTAKT 31 CBUHSIMU 32 POJIOM CBOE€i1 npodeciitHoi aisuibHOCTI. B
pe3ynbTaTi mpoBeneHuX aociikeHb y 13% tBapun O0yB BuaiieHuit MRSA. 3 86
YOJIOBIK, 10 NpodnumM oOcTexeHHs, HociiMu MRSA CC393 (TBapuHHUHN HITam

ctadu10koky) BusBuioch 20 [10].
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B Vkpaini 3a 2014 pik Oyno 3apeecTpoBaHO Tpu BUNAAKU BUAUIeHHS MRSA
3 MAaCTHUTHOIO MOJioka KopiB y JHinmpomneTpoBchkii Ta JloHenpkiil o0nacTsax, 3a
JaHUMHU 3BITHOCTI I[BaHO-DpPaHKIBCHKOT pETiOHAIbHOI JAepxaBHOi jabopatopii
BETEpUHAPHOI MEJIULIMHU TaKOXK O0yJ10 BUsBIeHO MRSA BiJl XyTpOBUX 3BIpPIB.

BucHOBKHM Ta mnepcHeKTHMBH NOJAJIBIIMX JOCJHIIKeHb. AHANIZYIOUH
3BITHICTh Ta PE3YyJbTAaTH OCTAHHIX JOCIIIXEeHb, 6aunmo, 1o MRSA ctaiu 10CUTh
MOIIMPEH] y CBITI AK cepejl JIIoAeH, Tak 1 cepea TBapuH. SIK CBiuaTh HaBeACHI
naHi, y HiMmeuunHi Ta B IHIIMX KpaiHax BiA3HAYA€ThCS BUCOKA YacTOTa KOJIOHI3aIlii
HOCOBOI MOpOXHUHU cBUHEH MRSA. 3poctanHsi yactoTu BuAuieHHS MRSA y
3BUYAMHMUX JIOZIEH, SK1 3a poAoM MpodeciiHOi iIbHOCTI  KOHTaKTYIOTh 31
CBUHSMHM Ta TPOAYKIIEID CBUHAPCTBA, CBIAYUTH MpPO Mepefady 30yJHUKA MIK
TBapUHAMU, TPOYKTaMU 320010 Ta JIOAUHOIO.

Ha wnam nornsa, HU3bKMM piBeHb BUIUIEHHS B Ykpaini MRSA He
BimoOpakae peanbHOi cutyarii. Lle moB’s3aHO 3 TUM, IO B KpaiHl BIACYTHS
3arajbHOJIep KaBHa IMporpama Mo BeTepuHapii 3 bOro MUTaHHS, HE MPOBOIUIACH
LEHTpaJli30BaHa 3aKyIiBJs AMCKIB 13 BMICTOM BIIMOBITHUX aHTUOAKTEpialbHUX
mpenapariB, BIANOBIAHO 1H(pOpPMAIls MO0 PE3UCTEHTHOCTI KYJIbTYp 10
OKCalWIiHy 1o OaraTboM oOmacTsM BiacyTHs. Jlo Toro x B YKpaiHi iCHyBaB
MPOTUIICKHUM MIAXIJ, yBara npuausiack HGopMalii o0 YyTIUBOCTI KyIbTyp
710 aHTUOIOTUKIB 3 METOI0 HAJaHHsS pEeKOMEHAAIllil 3aMOBHUKY MJisi MPOBEACHHS
JKYBaJIbHO-03/I0POBUMX 3aX0/11B, @ HE PE3UCTEHTHOCTI.

CIIUCOK JIITEPATYPHU

1. KonsxoB . E. Berepunapnas muxpo6buonorus / S. E. KomsixkoB. — Mocksa,
1952. — 487 c. — (I'ocymapcTBEHHOE U3AATEIBCTBO CENBChKOXO03IMCTBEHHOM JINTEPATYPHI).

2. MarBeea K. WM. PykoBoacTBo 1Mo MHKpPOOMOJOTHYECKOW JHArHOCTHKE
nHpexnuonneix 6onesnedt / K. 1. MatseeBa. — Mocksa, 1973. — 624 c. — (Meaununa).

3. ABunoB C. 3onoructele U cmeproHocHele [Enexktponnuiti pecypc| / Cepreit
ABmiioB // XKypuan "Bokpyr cBera". — 2007. — Pexum goctymy 0 pecypcey:
http://www.vokrugsveta.ru/telegraph/pulse/279/.

4. MRSA - 3HaMeHaTeNbHBIN M HEU3BECTHBI METHIMIJLIMH-PE3ECTCHTHRIM S.aureus:

MEXaHH3MBI PE3ECTCHTHOCTH, JlabopaTopHas UArHOCTHKA, KIMHWKA | OSIHAICMHOJIOTHS.
[Enextponnuit pecype| // Kypuan "bonesnu u antubunotuku" 2 (7). — 2012. — Pexxum nocryny
1o pecypey: http://www.mif-ua.com/archive/article/34693.

5. Meenken [[. O pucke mepeaadd dYelOBEKY CTAa(pUIOKOKKOBOW HH(EKIUHU OT
ceuneit [Enexrponnuii pecype] / . Meenken, T. braxa // Caiit xxypnaina "Perfect agriculture". —
2010. — Pexxum poctymy a0 pecypcy: http://www.perfectagro.ru.

6. Karmm M. DnuwaemMuosnioruss W KOHTPOJIb 33 METHIMIIHH-PE3ECTCHTHBIMU
30JIOTUCTBIMH CTa(UIOKOKKAMU B OOJIbHMYHBIX ycioBusx [Enexrponnuit pecypc| / Mapus
Kanu — Pexum JIOCTYITY bi(o) pecypcey:
http://www.bibalex.org/supercourse/lecture/lec924 1/index.htm.

7. Hexunuu A.B. Metonnyeckoe nocoOue 1o BbISBICHUIO PE3UCTEHTHOCTHU K
METHUIUJUTMHY U IPYTrUM OeTa-JJaKTaMHBIM aHTHOMOTHUKAaM METOJIOM ckpuHuHTa / A.B. Jlexauy,
A.H. Masuckuii, B.B. Tenr — Cmonenck - 2004. — C.1 - 9.

8. RKI: Auftreten und Verbreitung von MRSA in Deutschland 2010 // Epid.Bull.—
2011. — Ne 26.

9. [adopmariitnuii  OrosieTeHb  NMPO  PO3MOBCIOJUKEHHS  MIKPOOPraHi3MiB,
PE3UCTEHTHUX 10 aHTUOI0THKIB B YKpaiHi y 2013 poui. — Bumyck 4. — Kuis. —2014. — C.1 - 6.
10. HoBbie HampaBieHus [€ICKaJallMOHHONW aHTHOAKTEPUAIBHON Tepamuu B

MEJUIIMHE KPUTHUYECKUX cOCTOSTHUN U nipobseM MRSA-undexnuil B 0TAeNeHUAX HUHTEHCUBHOM
47



BETEPUHAPHA BIOTEXHOIJIOl A, 26 '2015

tepanuu [Enextponnuii pecypc] / [B. U. Yepnuii, A. H. Konecuuxos, A. I'. JlyneBa Ta H.] //
Kypnan "MeaumnuHa HEOTIOXKHBIX coctosHui". — 2006. — Pexxum goctymy A0 pecypey:
http://www.mif-ua.com/archive/article/966.

11. M. Ellin Doyle, Faye A. Hartmann, Amy C. Lee Wong. Whit Paper on sources of
Methicillin-Resistant ~ Staphylococcus aureus (MRSA) and Other Methicillin-Resistant
Staphylococcus: Implication for Oua Food Supply.
https://fri.wisc.edu/files/Briefs_File/FRI Brief MRSA FoodSupply Feb 2011.pdf

METHIMJIUHPE3UCTEHTHBIN CTA®NJIOKOKK (MRSA) - COCTOSIHUE
IMPOBJIEMbBI B MUPE U B YKPAUHE / I'apkaBenko T.A., Kosurnkas T.I'., Opasiackas [1.A.,
Mexenckas H.A., CemenuykoBa U.B.

IIposeden ananus rumepamypHulX UCTOYHUKOS U OAHHBIX NOCIEOHUX UCCIe008AHULL NO
MEMUYUTUHPEIUCTNEHMHBIM CIMADUIOKOKKAM 8 MUpe U 8 YKpauHe, KOMOPblil C8UOeMeNbCH8yem
0 2n0banvHol npobdreme pacnpocmparerus wimammos MRSA cpedu niodetl, ponv HUBOMHBIX U
nuwesvix NPoOYKmoa 6 SMotl yenu.

Knwoueevie cnosa: anmubuomuxu, MemuyuiiuH, OKCAYULIUH, Pe3UCTNEHMHOCMb,
CMaguIoKoKK.

METHICILLIN -RESISTANT STAPHYLOCOCCUS (MRSA) — SITUATION IN
THE WORLD AND IN UKRAINE / Garkavenko T., Kozitskaya T., Ordynska D.,
Mezhenska N., Semenchukova I.

Introduction. Staphylococcus are coccal bacteria that appear as grape-like clusters.
Primary habitat of staphylococci in humans and animals is considered to be skin and mucous
membranes of eyes, nose, mouth and throat.

Staphylococcus, being permanent skin and mucous membranes residents, under damage
of tissue resistance, cause local purulent inflammations, they are major purulent pathogens .
Their etiologic role is defined in subcutaneous abscesses, boils, carbuncles, phlegmon,
osteomyelitis, purulent conjunctivitis, staphylococcal mastitis.

The current analysis of the problem of Staphylococcal infections indicates a significant
increase in staphylococcal etiology of diseases .

Before the discovery of antibiotics, Sstaphylococcal infections mortality reached 90%.
Antibiotics have significantly reduced it, but they have not become a radical solution of the
problem. Inability to finally defeat the infection with antibiotics lies in the fundamental
properties of living matter - the mutation ability.

Any antibiotic in terms of evolution, is just an adverse environmental factor.

It does not affect an isolated bacterium, it affects the numerous population of bacteria
where they are not completely identical due to spontaneous mutations. As a rule, mutants are
less viable than the "normal" organisms. But under a new adverse factor that kills "normal”
organisms (their overwhelming majority), the preference is given to those individuals that
acquired resistance to the adverse factor as a result of mutations.

It is the descendants of this "happy" mutant that multiply rapidly and replace those
killed by a new adverse factor. Nowadays methicillin ,chemically modified penicillin, is widely
used against the stafilococcus, methicillin does not destroy penicillinase. Increasingly, however,
Staphylococcus aureus strains, resistant to methicillin, appear. They synthesize protein that
creates for bacteria a solid and harmless substance with methicillin.

The aim of the paper was to study literature and recent research data on methicillin-
resistant staphylococci in the world and in Ukraine.

The material for the paper were my own research as well as veterinary statistical data
reporting, Ministry of Health, ECDC, EFSA data.

48



BETEPUHAPHA BIOTEXHOIJIOl A, 26 '2015

Results and their discussion. Staphylococcus aureus is the first of microorganisms in
which resistance to earlier smoothly acting antibiotics was discovered. It was the beginning of
the history of penicillinase study - the first among f3-lactamases.

Methicillin-resistant Staphylococci (MRSA) are the Staphylococci resistant to [3-lactam
antibiotics. The main component of such a resistance is a so-called gene mecA, which encodes
the formation of modified penicillin-binding protein and thereby prevents f5-lactam embedding in
the cell wall.

In contrast to the strains with classical resistance, hyper-producers of [3-lactamase and
strains with mutations of normal penicillin-binding protein usually have no multiple resistance
to other antibiotics.

Monitoring of the circulation for different clonal lines MRSA during last ten years
shows the population dynamics of the pathogen in time and space. For example, MRSA ST 239
(Vienna strain), which is the most common clonal line in the world by the end of the 1990s, was
widespread in Austria and the Czech Republic. Today it dominates in Southern Europe
(Turkey) and Russia, but it is virtually absent in Germany.

There are also MRSA strains adapted to animals, the most common LA-MRSA SS 398.
This clonal line appeared between 2003 and 2005 in pigs in the Netherlands. MRSA CC 398 can
cause disease in humans, despite the fact that many people are healthy carriers of MRSA CC 398
infection. MRSA CC 398, as well as other staphylococci, provokes infections, especially in the
skin, where sores and abscesses may appear. Untill August 2014 four deaths were recorded that
can be attributed to MRSA CC 398, while for the same period 700 deaths were recorded as a
result of other staphylococcal infections.

During recent years the MRSA frequency in staphylococcal infections structure has
increased dramatically worldwide, for example, the USA from 2% in 1975. to 57.3% in 2008.

MRSA’s geographical spreading in Europe can be assessed from the data of the
European Centre for Disease Prevention and Surveillance (ESDS), which records the share of
meticillin-resistent strains among all S. Aureus strains.

These data were taken from the Ministry of Health reporting: 243 laboratory strains of
presumably pathogenic microorganisms, the likely pathogens of nosocomial infections, were sent
to the "Ukrainian Center for Disease Control and Monitoring of the Ministry of Health of
Ukraine" in 2013 from 16 regional laboratory centers for confirming and further studying.
Staphylococcus aureus strains, submitted for the study, were allocated from wounds, in 83% of
cases (2012 — in 42%) were resistant to oxacillin and 100% of cases — resistant to inhibitor-
protected penicillins (2012 — 100%).

Staphylococcus aureus can also cause a food poisoning. Repeatedly worldwide food
poisoning were recorded,they were caused by enterotoxin produced by Staphylococci.

The report on MRSA food poisoning arrived from the United States of America where
three adults were poisoned after eating cabbage salad, contaminated with enterotoxin produced
by MRSA.

MRSA can also be found in meat. MRSA strain was inoculated from raw pork in the
Netherlands and the USA, and from chicken in South Korea and Jordan. In Taiwan MRSA was
found in the nasal washings of a man who worked at the meat market.

More recently, Dutch researchers confirmed that LA-MRSA (Staphylococcus of zoonotic
origin) becomes widespread in various foods. Out of 2217 studied samples of raw meat
products strains of MRSA were found in 264 samples (11.9%) [11].

In veterinary medicine methicillin-resistant Staphylococcus was first mentioned in 1972
as the mastitis pathogen in Belgian cows.

In 2007, the Netherlands conducted extensive research on pig stock for MRSA carrier.
The frequency of MRSA presence in nasal washings at different farms ranged from 11% to
54%.

In 2014 three cases of MRSA allocation were registered in mastitis cow milk in
Dnipropetrovsk and Donetsk oblast of Ukraine.
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In 2014 according to the statements of Ivano-Frankivsk Regional State Laboratory of
Veterinary Medicine MRSA was found in fur animals in Ukraine, Conclusions and prospects
for further research. Analyzing the reports and the results of recent studies we have found that
methicillin-resistant Staphylococci became quite common in the world both in humans and in
animals.The growth rate of MRSA allocation in ordinary people, who by virtue of professional
contact with pigs and products of pig, indicates pathogen transmission between animals
slaughter products and man.

Conclusions and prospects for further research. In our view, poor allotment of MRSA in
Ukraine does not reflect the real situation.This is connected with the fact that Ukraine has no
national program for veterinary medicine on the subject. There was no centralized purchasing
of discs containing appropriate antibiotics. As a result relevant information on the plants’
oxacillin resistance is unavailable in many regions. Besides, there was the opposite approach in
Ukraine : the attention was given to the information concerning plants’ sensitivity to antibiotics
not to their resistance to antibiotics.The purpose was to provide recommendations for the
customer in health-care activities.
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Yepkacvka pecioHanbHa 0epicasHa 1abopamopis 6emepuHapHoi MeOuyunu

AJBTEPHATUBHUI EKCIIPEC-METO/I BUSIBJIEHHS CAJIbMOHE!.I
Y XAPHOBUX NTIPOAYKTAX TA KOPMAX METO/JIOM ILJIP I3
BUKOPUCTAHHAM CUCTEMMU TA HABOPIB PEATEHTIB BAX®

IIpoananizoeano eussnenua mikpoopeauizmié pody Salmonella y xapuosux
NPOOYKMAax ma KOpmMax emaioHHUM aHATIMUYHUM MemoooM ma albmepHamueHUM
memooom IIJIP i3 euxopucmanHAmM cucmemu ma Habopis peacenmie BAX®.
Ob61pyHmMoBano HeoOXiOHICMb YNPOBAOINCEHHS eKCnpec-memody 8 Jab0pamopHy
NPAKMUKY 0epAHCABHUX 1AOOPAMOpPIll 6emMepUHaApHOi MeOuyuHu Yxpaiuu.

Knrwowuoei cnoesa: sussnenus, excnpec-memood, memoo IIJIP, Salmonella,
BAX®.

Beryn. CanbMOHENB03 pO3TISIAETHCS K OJTHE 3 HAWOLIBII HeOE3MeuHUX
3aXBOPIOBAaHb Yy MTaxIBHUIITBI BCiX KpaiH CBITy. BiH BHKJIMKae 3aru0enb NTHUILL,
XapaKTePU3Yy€eEThCsl  OAKTEpIOHOCIMCTBOM 1 €  NPUYUHOK  BUHUKHEHHS
TOKCUKOIH(EKIIH y nroaeit. OgHUM 3 OCHOBHUX JIXKepell 30yJJHUKA € XBOpa MTHULIS,
AL Ta 1HII NPOAYKTH NTaxiBHULTBA [1]. BUHHKHEHHS XBopoOHW mMOB'sA3aHE 3
BXKMBAHHSM B 1KYy MPOAYKTIB, KOHTAMIHOBAaHUX CaJIbMOHEIaAMHU.

bepyun 10 yBaru mosieTIONOTTYHICTh 3aXBOPIOBaHHS, PI3HOMAHITHICTH
KIHIYHUX (PopM, OE3CHMMITOMHE HOCIHCTBO, a TaKOX Te€, IO KOHTaMiHOBaHI
CaJIbMOHEJIOI0 MPOAYKTH 1 KOPMU HE MalOTh OPraHOJIENTHYHUX 3MiH, ITpolJemMa K
1 padime 3ajJuIIaeTbes akTyaldbHOI [2]. 3a CKIQAHICTIO J1arHOCTHUKH,
npoIaKTUKA Ta JIKYBaHHS CaJIbMOHENIK03 HEe Mae co0i piBHMX [3]. 30ymHHK
MOXe OyTH TPUCYTHIM B JOCIIDKYBaHMX O0'€éKTaX B HE3HAUYHIA KUIBKOCTI 1
MepeBaXHO B MOEJHAHHI 3 IHIIOK MIKPO(IOPOI0, M0 TAKOX YCKIAIHIOE HOTO
BUJIUICHHS KJIACUYHUMHU OAKTEP10JOTTYHUMHU METOJAMHU 1, SIK HACHIJIOK, TPOTYKITis
HAJXOAUTH y MpoJiax 6e3 0OMexeHb [4].

Mikpo6iosioris ~ ChOrOJHI  XapaKTepU3YEThCA  PO3BUTKOM  HOBHUX
e(DeKTUBHUX JIarHOCTUYHUX TEXHOJIOTIHd, 10 3aCHOBaHI Ha TJIMOOKHUX
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