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Bp- 613090060 g1dggdol figgowo ;
CDC-53960030L 055350090535 3mbEMMEol 39bGHM0

CLSI - 30006039960 05 ¢0odm®53HmOm09o BEobs®@gdol oblEod@o;
DAEC-©0399%m6-5039B0v)6M0 bofersgmémo BboMo;
DDST - m6&3s30 @obzol bobg®myomwmdols ¢gl@o

EAEC - 96396 ™ 53609353090 bofersgol Bboco;

EDTA - 900096- ©©005806- &9 ®s-ddcol d55530L 3953960;
EHEC - 96@&96™398m6sg09wo bsfarsgols Bbo®o;

EIEC - 96@&9600635H09960 bsfogmsgol Bboco;

EPEC - 96396 ™m350mg9bm60 bofiemsgol Bboco;

ESBL - gs6onm b3gdGH&Mol d9@owad@edsbgodo;

ETEC - 96¢)96m@mduoggbmco bsfersgol Bbo®o;

EUCAST - 56¢080m&03990L dg6Mdbmdgermdol gl ol 9360m3mwo 380¢ 9305
MICGs - 306085¢06H0 063000FEH™OMwo 3mb39bEGHM3E0;
PBPs - 3960(300006-39853538060909e00 309 ;

PCR - 3000089655 X03F309600 6095J309;

Spp - 339680 459600056900 H5dM©gbodg LobgMdy;
STEC - dogo@mgdbobols ds36Hm@v)306909eo E. coli;

VTEC - 3960m@mdbobols ds3®momEotgdgero E.coli;

HUS, 39l - 390003 030m-96093009¢00 Lob®mdo;

MBL - 99¢)5@0m-89@5 -9 3Hsd5Dg00;

MIC - 306085¢06®0 3506300060909w0 3063963 5309.



091535¢m0

36@000mE030m609HoLEIbEHMDdS dbmgerom x9bs330L IOHN-9MH0
m3600d36900Mm3569b0 O MBSO 3OMOW YIS, B0 LHMIRI® 3M(3910©I0S o
353 @dL 03 d03OMMORB0BIMS LobgMdYd0, MHMIgdoi MHIHBOLEI6EGHWMWId0 5G0b
IODNOOMMWIQ  ©50©)bodg  bEH0d0MmEH030L dodsm (Jacopin....2020; Khan 2020).
9BobE 960G JBsdg00l BsdMYsEr0dgOSL O 393039 gdsl bgarl »figmdls 0bggdizools
365L0mbsMm  3MbGHMMWOo  X9bo330L  BBIOMTo,  SbFHOBOMEH039d0L  SOIBHMEIS©
399mggbgds 5580569000, sLg3g Tggbmzgwgmdol s IgBMOb39EgMdOL  gMIgdAo,
5650059530594 R309d9wo 3030060 s Lsbodsmmwo JoMmmdgdo (Sarina ... 2020;
Boonyasiri ...2014).

36 030mEH030mM9HoLEIBEGHMOLMD  dOdMmsdo 803500 80O GdYd0s:
LobEJdol FMboEBHMEOOBYOL MOABODYGOS, MgBOLEHIBGHME0 F03OMMORI60DTGOOL o
M9oLEIPPEHMOL  29bgdol 30O MWSE00L oabs,  9BEH0dOMEH03gd0LII0
90360mMMA560Hgo0L JgMdbmdgEMmdoL goblsDrzmol gMmM0560 BEbIMEHBOMmYdMEO
9900 MEMyool §99m853905 s ©IBYMHY35. MHBOLEHIBEHMBOL F9JsboBAdOL (3Bl
5 B9MT5300b59035-850T530 306930359 05531136930 0b6EHIM3MYEHo300L gHmosbo
360039003900  0dwg3s  290M33wg39d0L  aoAxMdLGdOLy @S 9BIIGHIOO
dmboGMOH0bY0L Bo@ o900l Lodmoagdsl 566 JoMEHM (3539790 BEGsE0MbIMOL Mbyby,
5650900 M9ga0mbls o d399sbsdog. dgmeg dbEMOZ, 96EH0d0MEH03MMHYIBOLEHIBEH™dOL
36MMdgds J03MMMEOYR60DTgd0L  gobloBrzmvmwo 3mwomgbol@gbdrwo 3wmbgdol
LPOORO® 5 AWMOSEIMMO® 29303990530 FYMTsMmgMdL, Gslss bgwl  MHymdl
3Md0Bo3E0s, MHMIOL F9ga0s IMLsbegmdol dsbo®o Jogacsgos bbgoobgs
939469030. 05658900039 LsdgsOMTo 9jodl Ggodwgds oMM 353096335, HMIgEos
09ymuqdmEs  dbmgeoml bgssbbgs §gM@EHowol bEsgombs®do. ,LogHmsdmemolem”
353096&0 890de0gds 0yml 5580560, MMIgEroE 0dMEgdom GH™M390L LoEgbMmzMgdgWl, 6
39996000L 369003 39GHVGHOMRBIOL; 91939 GHYIOOLEO, HMIJWoiE 3,MmL30EGEIW0DEOYdS
3 BoMOHMdOL  OHML, MBdgEMOo  Fgdmbggzgdol  2odm; 35309630, Mmdgwog
15390E0bM GHMMODBIoL 39d39Mmdom 0gdL  1IYEOE0bM BTG MROM 05835,
300069 3ol 39456580 (LEHMDSEGHMEMY0S, MBMHEPTMEMY0S O 5.0.).


https://royalsocietypublishing.org/doi/10.1098/rsif.2020.0105

Lbgo 939460l LGHOE0MbsMTo 303050 BOEO 056 b3l
30 BoLBHIBGHWWo  F0z3MMMOY60BIgdom  0bxozocmgdol  Golgo,  H™mIgwos
39RO IYOS  353096BHJOMD gMmo© ghmo J3994bols LEsgombs®mosb dgmemqgdo,
Lo OLOBO S 56O 30M3I3ME0MGOEHID. bsNg0s, HMT SgmMO F03OMMEMYBOBIGOOL
dmboBmmobyo Mbs Bosdotmall Loghmsdm®obm ©mbybg (Antimicrobial Resistance...
2014; Singh... 2012).

Lbgs 303603906 GO 96EH000ME03MMHIBOLEIBE IO FE9Tgd0 IGOJBOMOS
95396O™d5d 39093303, 29b6LO3MMEMGO0m 89S WodBH9gdol 0TsM™. dgEOWSdEsTNMO
563030mE03900L 303sm0  96EGHIOMDsJBHYM00L MHgBoLEBHIBEGHMIOL BsTMYsE0dgdsdo -
W5gBHosDgool 3OrMm©Yd30s (ESBL) 96Hm-90m0 g439esHg »amm 253MEIwgdveo s
3w0b03meo 3603369cmgsbo dgdsbobdos (Moglad.....2020).

ESBL s60b 1396039630, H™Igeog 39653060mdq0L H9Dol@gb@mdsl B-wod@edwmemo
3bGH0doMmEH03900L,  doom  ImOoL:  3gboowobgdol,  (39BIWML3MOH0bgdol o
dmbmdsg@9dgdol  dodsdm. 0bxygd309d0,  MMIgwlsg 039396 b dsdBHgMogdo,
bsboosmgds Bdomo gBHowmdoo (Hashemi B.... 2018). dbmgwoml Ubbgsslbgs
93009496580  @sxoJLOM©S  BFGH0T03OMIMWO  MHgHBoLBHIBGHMdS  Igusdy  MoMdOL
39BOML3MOH069d0L J0TsMrIM5(3.

36@000mE030609HB0oLEIEEGH™OOL gPm-9MHm0 BsY3900gbM o005 FMSZIELMDOM
56¢0d0mEH03mM9HBolEPEGHMwo s  ESBL-0s30m©mao@gdgwo  Escherichia  coli,
OMIgbsg  dgmdeos  asdmofigoml  Logmabwrolsmgol  bs8odo  0bxggdios
(Pormohammad... 2019). dsGmoos E. coli 5q0530560L bofenogol gem®ol bsfowros,
0og5d 356 Fglodrms godmofjzoml Bofigmsgol, Loty gHgdol s 396G MO
Bg63Mmo  LobEgdol Q55350099900.  3bmggwgdo E. coli-ols 36083b69crmgzs60
M9H9M399M05 @5 99 3bM39wqddo  963H0d0MEH039d0L  bobaMIo35  9dmygbgds
36¢030mE03mM9HBoLE DGO bsfarsgol Pbo®mol  fystm bgds 950sd0sbolmzols,
o@yob 0ol goo9g399s  5OT0BL  A9M9FMEIL  30MHPIZ0MO S HMSF0MHEI3OMO
3Mb6@GsdBHoL aBom. 0dobmgzol, GMmd BsGHsOEIL s3> mvy 08 0bxggdsool 9B9gIGMOO
9399Mb5wMdy, 9930w gdG0s  0bBMMTS300L  BEOMBS MO FoOGHM 53  0bgygdzool



393039 gdol,  9Msdg  0bxgdiool  godmdfiggzol 9sbGH0d0MEGH03900L  d0dsG0)
d3mdbMdgEMdOL dgliobgd.

4m39c039 H90mom 50b08690sb 35dm0bsmyg, d5dEHgMomwo GHHBOLEI6EMOOL
9995603900l 5905l doen0sb QOO 960039 ™ds 593L
56¢030mE03mM9HoLEI6EGHMO0L  BsdMYse0dgdol Fobss®dgy dGdmeols dgomgdols
0390 85390500.

30650056 ®9HolE DGO 9EsdgdoL «dgBgbo fowo FmolL FMs3-w956MHYmBOm
05J}9"090bg, 9500 Hobss0dgy dMIMs Y39y BAoMs P-wod@edmo xamBol
56¢0830ME039000 bgds, HMIGEms ImMOoLss 396030w0bols Xama3ol sb&0dom@H03900
(5930330¢00b0, 39¢030w0b60) (N BIBOICML3MOH069d0. dqLsdy 05000l
BIBOMB3MM06gd0L  godmyggbgdsls boby®mdwogo ol@GmMos 593b. obobo 9x39d@Mcs©
90909096 BoOO™ 13gdBHMOL doJBHIMO BMmEsDY (Richard...2012). 8 3wsbob
5630803000 360935653 Jd0L  boba@dwmogds s dolIGHdMGMBs  AsdmYygbgdsd
3990305 om0  9839JGHIOMIOL  FgB30MdS, MO  ASTIMBBs olgmo  9Esdgdo,
HMI9d03 9303060900096 BoMmm 139dBHMOL B-od@sdsHBYdL. olobo doMmomss©
A 305bL 809399003690056. 5356 LBoFoMHm 4obss dgmmbg oMol (39835¢Mb3MM0bgdOL,
396009396990l xamxzol (080396900, 09gMHMm3gbgdo) s  0b3odoGHMOm-I3Mwo  B-
odBHodgdol  4o9myqbgds.  ymgzgwrogg 5356 godmofizos  BgMIbE  P-wodBodsbols
9536306090900  303OMMMR60DTJIOL  BIODME  FogM3ggds. 03B IO0SMS
bbgosbbgs XMBoL 493039 gds 4oblb3s39dME0s BLMBEIOML Bb3sILBZS Mgy0mbdo.
439wsDg 9930 390mbo@os C 3eslols B-anog@odsHgdol 49360 39wgds. 2oBbgs
0lgmo  WodEsdsBgdoE, MMIgdoi 8093903690056 B 3emslL.  GMamOE  bgdmom
50360369m, bmBMIMIoMMHo 06939300l godmdfzgzmes Bsdmbosmgocdo Klebsiella spp. s
Escherichia  coli 809373690056  LimMgo  godoom  B3gdBHMob  P-awod@ods®s
36396390l (Essack...2011; van Loon...2017; Sheu.....2019).

B-aogo85Bgdo §omdmoygbgb 39690300 s FbJzoncee #dblbgsggdw
19MHIPPEHS BoOOM XAMRL, HMIJWDS FOMOMOIO TIBIBOSMYOJO M30Lgdss B-
5dBHodmmo MmOl ©IH0s6gdoL Mbso, MHob TgIRIE 9BGH0DOMEH030 35MRAS3L
563080360MdM  5dGH03mdsL.  ®IOLLsM30L  (36MdOEO  B-od@edsBgdo 0ymEs mmb
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vV V VYV VYV V

993 3000Ld. 53 3eolido 89953500 359dBHIM0900 bollosm©Yd0sb Q96 339Wwo
530603593960 3mIMMmyoom. bygdg 035805, OMI (3503990 XMBJOoL dogbomsg 30
9B 3594BH9M0900, Tgbodergdgeros AsbLb393IOMPIL 3969008 M IsEOBI300m. 1939
bgds P-5gdBHoda®Hgdol C 3¢slol 2960l go@o@obs 3esHdogddo. sy M, sbowo B-
W5dBHodsDgool BmMToMmgds O 293M3EJ0s bgds do0sh LHGMsxgs©. 95bmobsgy,
Lbbgosbbgs M9a0m630 ©g30dLoMGO0s 2oblH3939do Q53 EIgdoL Joh3969dgwo
(Essack...2011).

9d0bgogs 0dols, MMI MH9BoLEBHIBEHMEo F03OMMORBOBIGBom dsdmf)zgmwo
Bnbmzmdomemo 0bxggd30900L 493039wgds AmBEom Xsbs30L (3939 3OHMdEgIsl
Pom0mopabl,  Lodo®omggum8o E. coli-ob 350mygbmMo  83odgd00  259mfi3gwero
BnBm3zmomemo 0bx39d30900L dglobgd dmbs39d900 dose0sb oG0S, sGox8IMO0s (36Mmdoo
53500l ©g0mbol  LEs30mbsegddo 53 d5Jd@gMool  BIBoLEFHIBGHMWO  FEodgdol
3936399d0l dqLlobgd.

50b0dboEsb  godmdobstg, Bggbo 33930l FoBIBL  FoMdmoqbs
5A0WMdM03  LBEAHOE0MbYMYdTo  o3M(39egdJIO BBmzmdomeo  0bxygdizogdols
309md(39350m5 G0l  E. coli-ob  ©9®9d30d 0096305035305 ©d MH7BoLEBHIbEHMdOL
030 0-5969(03O0 L5BYIZEwgdol ©o©EIds.

doBbol  JobOPHI39©  @OLYMHESEO0L  BoMYEgddo  EsLabmwo 0dbs F9dgo
5dm356900:
dsLoenol gaM™m390s bBMIMT0® 0653943090Dg LogFgMm 3530963 JO0WIH;
L0530 93500900l qLoderm godmdf393900L ILOA9bs© BodmTols
05dHIPOMWMY0IMO0 33LY39;
563 030MEH03MyM535, J03MOMdMs IQMI6MdYMOOL gobloBOZMY;
36¢030mE030mM9HBoLE96EHw0 9E93900L B9bmEH03mEMo Tgbfogans;
0DBM563gd0L d5630L G9Jdbs Tgdamdo Imeg399)MH-29693H03w9M0 33¢193900LM30UL;
ROmOM 1B39JBHOOL B-odBHoFoBs 3OMOY396BHO0L (ESBL) 00096¢0x30306090s;
©b63-0b 499myYmRs 3MEEGHMOM0I6 s 39693030 3OMBOEIOL TgLfogzars
69HoLE96EMd0L J0BYHYdOL oIbol JoBbom;



33¢7930L FoLoems s 9goMEO3s:

33930L  Md0gdBHgos©  Fgmbgmwo  odbs Fos  3mb3o@swmmo  0bxggdiool
399033930 bofarsgols BboGo E. coll.

15330930 FdBod FgaMM3s LAHSE0MbIMGdIOL  Mgobodsgom s 0bEHgbloH-
09530 29bymgomgdgddo bobgMdwogo  931Mbseomdol 4398  dymgo
3530963 900Logsb,  GMmIwms  LsdgoEobm  IHguYdMWdsdo  oYm3bgdol ™
095003965 965653090 48 Losml. Lo33arg3 dobowrs  299mygbadmmo ogdbs Bgdmo
50bodbmmo 353096390056 s©gdo  F9dgao  domwmyow®o  60dMdgdo:
d0MMoMMo  Lombg  s©0gdMwo  396GMIMmO 3960l o Fomol  dIEHol
3900939693056, om0, Lolbo, bsb3gw0 s bosbo FH0oWMdOWI6.

br)en 29965¢00Bs 540 60dmdo. 50900 603dgd0sb 236 56 Tgglodsdgdms

B3960 330930l F09gM 4o035¢0Lf0bYdME ga3oMmome 8989y 3O0GHIM0TgOL:

» 600130 36¢) 530606930 ogm;

> 33930L 99009390 9G0MEma0v9Ms 36033690m3560 J030MBEMS 56 5TMOmgLY;

> 50momgbs Candida-b 33560l Leagm @O 469F-IWIIOMO dSFOWIIO.

bogom 82 60399006 sdmomgls M93-oIO0MO d5JGJM0s. IMbgboo 222
6509806 sdmomgls Enterobacteriaceae pcsbob (fo®dmdoygbergdo s bbgs 94Ms0-
MOMYMBOMNO  dOEOWS. HBgdmm Bsdmmzwowo 222 6508m8osb E.coli sdmomgls 48
608m880, 53omyob 22 56EH0d0MEH03MIAOAbMO0sM] 0ym o 26-MH5BobBH b0, o0
3965L369mo06 23 ESBL 3000 396@&0 50dmPBbos.

054390900l 0BmWsEos ©S  09YbGH0B0330d  Bodots  3eolingMo
05JAHIO0MMAO0MNOHO  IJNMEOm.  2odMmYmBowo  JozMMdMEo  3MEEGWOHIOOL
domdodomMo 33935 obbmMEogms  API-20E  Loogb@ogozsgom  Lob@gdoom,
363 030mEH03MmM9HBoLEIBEGHMdS 30 2obLIBWIOMWo  0dbs  306MD-B5)9gMHOL  OL3-
©0xHBooL JgNMEOo.

M9HobEPEGHMwo  FBHsdgdol  296mBH030M9gds  Bs@IM©S  B-0ogdBodsbgool
953Mm©0Mgdge bbgsslibgs 496y 3meodgemsbmwo xsF3MMmo Mgsjsool (RAPID-PCR,
39w GHodwgdum®o PCR) ©o 29w-9agd@®mam®mgbols 9900mgdol godmygbgdoom. B-
Wod@BHodsbmemo a9bgdol: TEM, SHV, KPC s 939 CTX-M 39wm@ocmgBbobgbdvmo
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396990l 93930 9BbMOE0gw s 9390l 3080(0O0BIEOOL FgomEom.

33e930L 990093900056 450m30bsey, E.coli-ob 3smmaqbm@ds 9@sdqgdds 100%
G9BoLGHIBEGHMOS 250M3w0bgl 396030 0bgdoL s 39BIWML3MOHO6YdOL Jodsem. s1939
mbs  900b08bML, OHMI  BgdmmBsIMmmMzEowo 36¢0d0mEH03900L Moo
MAM53gLbmds oM™ 13gdBHOOL  B-odBHodmEmo  9bGH0BdOMEH039d0s @S  omdo
M9BoLEIBEGHMOOL BsFMmygs0dgdol Jobgbo s®ol E.coli-ls 3096 ESBL-355350:00090v)00
139dBHO0L  d9gBHO-odBHodoBOL  godMmddoggdol MbsMo. MHmaMOE 3bMmdowos, dgFo-
5gdBHodsbol  FsbobmgBgdgwo  94gbo  2obWRGOM0s  3eoHBT0EITO O SWZOWS©
30390, M3 dggbgds  396M05396909dL, IPM-0003969d0l s MEM-896H 396900l
9005600 o9bEMgdom 85%-05 gobo®Bmbs 939JE MO Mds. h3960 330930l dggysw CIP-
303OMRmdlsgobol  dodsm  sgodiotms  70%-0g  MHgHolEgbBH™mds  E.coli-U
0bMWsb3Hgddo, sLgmogg dsB396909w0  doz00mgm  LVX-wgzmaarmdlsgobol, AMC-
59mgLoE30ob/ 30939 mboll s SXT-EGHM009EH™3M0d/b353gEMmJusBmeol  dodsGo.
530bmg03mB0gdoEsb  AMK-5d0353060 d90oM9gd0m 9x89JGM0  50dmBbs o
0BM5b3Jdol 73% Ia0dbmd0sMg 0y dols 306, bemgrm 496@s303060L d9dmbggzsdo
dbmemo 42%. Bz9bo 33930l Boymdzgenbg 890dwgds 0mdlsl, MH®A Fbmerm@ Mmmbo
36E0d0mEH030 990degds 459mygbgdme 0465l doglodserMo 9RIJAHMIOMS© E.coli-ob
Lofoboswdgame, gbgbos CST-3meobEobo (100% da™dbmdgermdom), PIP/TZP -
3039653006/ sbmdod@odo (88%), IPM-0d039b930 oo MEM-996mm3969d0 (85%).

90930 6-3369003900  33wg3ol  FggpsE  ESBL - 8530m©)300909wo
Bnbmzmdom®o 0bggdzool qo0mdf3g3  E.coli-U 8Es9gddo godmgwrobps CTX s KPC
3969%0.  39booobgdol, 99-3 @ 994  ®MomdOL  (39B9XML3MOMHObJdOL o
0630003 MM 900l 3085600 3gbmEH03Ms© MgDPoLEBHIBGHME FFsdgddo dmbgmbs CTX,
TEM s SHV 2969008 ©939d309 bmwm m6 bodxmddo 39eme 4969006 gbms
©s530JboGmEs ESBL 3wslol TEM ¢odol d9@sb@mdo a9bgd0: TEM AS 104 E, TEM AS
238G, TEM AS 238 S .
Lsdg3bogem osbang:
3F3965d0 306039ws© 0gbs dglfogwrowo  bmBm3mIomMo 0653930900l godmdfjzgzo E.
coli-ob 3536039 9ds;
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3960LsB3MS E.coli-0l HmMo bmbBmzmdom®o 0bggdiool 490madfj3g3 a6ed-ms6ymaom
05J39M0gdL ImGOU;

domqdero 0dbs  dmbs3gdgdo Bmbmzmdom®mo 8Esdgdol sbEH0d0MmEH03MmI03MmMd)Io
d3M3dbmdgemdol dgliobgd;

53360l M9ga0mbdo 30M39wo dmbs E. coli -U H7BobGHgbGH™mdol 496900l 306M3meEsEool

oEp9bo.

159936090 ©5 30594030 VOMmYOYEIDS:
9090w  dmbs39d900l  qomzseobfjobgdom ESBL-ol  8s30m@yotgdgwo E. coli
QOO 493039 gdol  godm, d09390s ©930MIBEIE0S I35 JIIMS  3bGHGMEOL
96O™36m@ 396GH®L, Jmbgl 439 LEEOsABMLEOIM FESTOL IBIJ300 B-eodEHodsBob
36MHM300905%Y;
3993w0b@s  5FoM0OL L535IYMBMGOOL 19560530 S 0bGHIBLOG-0gM 30N
3969mxz0g390d0 IxzodloMgdywo E. coli-ob GgHobEgbG o 9Es3900L d0dsG0)
9302s%9 983JONO0 56HodomEH03980;
399Mm3w0bs 96GH0d0MZH03900, MHMIGdds3 53 9E930LsM30L 35MAIL 9B39dEOIMdS
Bnbmzmdomemo 0bggdiool godmdfiggzo E. coli-olb 808s0m; 50bodbmwo o0bgm®mdsizos
3900593995 OMYMEO 9350 OIMS  3MBEHOMEOL ghHmzbmer 396GH®L, SBg3zg  9FoMOL
9200b0L BEGo3gombsegdol 9Jjodgol;
51939, 9mbs399900 490593995 X96@OE30L TgLlsdsdol LsdbobwEAdL gEHOMEGHOM3MEO S
993060990 M9M5300 Mbolidogdols dglisd8sz39des.
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530 I. o@ghs@memeo Godmbogrgs
9399530 L. 6enBm3mdon®o 0b6g39d30900, HrmymMa x9bs330L LoLEgdol 3939

3600¢0gds

Bnbmzmdomemo 0bxgdzos (wsmobmemo Lodyzs: nosocomium - Bs53500YMGBM,
09Mdbmo Lo@ygs: nosokomeo - 935IMgmgol  dmgws). XBoE30L  ALmBEroM
MO3560B5300L 93O M3 HYROMbICMOHO Bd0MOHML goblsBrz®gdom, bmBmzmdon®mo
061994305 9®0ol bgdobdogmo 3arobolzmMo 0bxgdE30mEMmo 935S, HMIgEOE 353096
M3000560©J5 3379M65¢MdOL 56 dmgzwol 3MMmEgLdo. 51939, LYog35AYMRML JgMLMbswol
6900Ld0gmH0 06939J309M0 935D, 39630MMGOME0 53539 F96Md5Fo Jobo IMTomdols
3909250, OMIJOoE 5056506 35380600 56 5GOL LoA3EHM39d0L godmzagbols EOMLMLL
(b593500gMmBMTo  Ymxzbs/5MrYMBbOL  OML). 06939J3090L B00Bby396  Losgsdymamls
3050, ) 0Lobo 30MMmYds B35 TYMBMI0 J0PJIOL 39653 9d 48 Lvsmol 999
(08 89000b393900L  o8mMoiEbzom, GMEILsE 353096GH0 B0MgdMwos  Bsd3MObowrm
50990 MEgdsd0  0bB9GJ30MOO  ©953509d0L  0639ds30ME  3gMomEdo,  MHMIEOL
bsbaMde0gmds 565 999 gl 48 Lysmoos (Tchouaket Nguemeleu...2020).

Bmnbmzmdom®mo 0b6g9di30980 LyBombBo bsdgEoiEEbm-LmEoswww&o, 93mbmdon®o
@S 0MMHOPOYIENO  3OMIEYTsd 39w 3gME  0b@gblome  gMs30sdo.  0bggdzom®mo
Q55350098900L  9MHMMEgds 0956085305-0b6GHIBLOMMHO MgM300L 353096@ OB BaMob
(69560053090 25b9mBowgds s 06GHIBLOMEGO MYMs305) SOLYIOMOE STl
9B MBL, BOHOOL YM36900L bobaMdeogmdsl s BEsEoMbsMwo 3329Mbsemdol
00690 gdsL. 06639430900l 98md()393900, GMIWGdo3 9aHMPBMO ©s 9bmqbme
09H96M39509030 d0650MHMd6, 05T MOP0YMH1Jd9Jd5d0 08YMRGO0b.

06939d3059,  MHMIgog  godmfzgmwos  499ma()393900L  Bo3MMZM(306939WO0
960MygbmMH0 igorm@sb 9Mo 353096330, dgodergds d0y3094396ml  gobymaowrgdsdo
BnBm3zmomEmo 0689J300L 9308900493509 X35M90bo 0bxzo30Mgd0lL Fggys. 9U
dmgwgbs  damdoMmgmdl  gemo  353096GH0Ib  gmMg  353096GHMb  godmdfigglzms
06939d300L  gooi3gdom  godFmero  GIHYIO3MecmOoL  Lsdowgdom:  LdgEoEobm
06396@ 960, dmgzeol Lsabgdo, LsdgoEobm 3gMHlbmbsols bgwrgdo s bywmsmdbgdo.
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31939  3obLYBOZOME0s  FMdOWNMHO  BHJgBmbol s  BmbybMLzM3ol  Gmero
30b30GOOHO F03OMBMMOL 4530 3gwgdsdo(Teresa ....2019).

BmbmzmIom®o 06939930900l 459mdf393 Hystmm dohbgreros dozmmmmysbobdgdo,
MMIwgdog  LAHIEOMbIMTo  boba®dwozs  9MLYGOIMOIOLSL  5E3EGHOMBbIL  s®LYOP
3060MdJ0mMsb. gl J03OMMMYs60BTgd0 Fgodewgds ogmlb Lm3zmgdo, dsgBHIM0gdo s
306900. Bodo®mmM39emlb  dMS35¢3OMBOMEOO  bEo30mbaMgdol wdgdgl bsfowdo
BmBm3mIommo 06939309000 go8ma[3939850 d5gGgM09d0 3393c0bgds, 1I(350S o0
360H™m39bGHMwo 99350y9bmds BEGoE0MbIMOL BHIMOGHMOMO0L RsGRgdTo 35M0MGIL
©59M300900s 3530963 o0l 3M3MEs305HY, 06839300l M 39E0BI(305DY,
3b63H0d0MmGH03900L 458tmg9bgdoll HvE0bme 36odE035Pg, 39dmygbgdmeo dgmmgdols
060394306 3mbEHMMEBY s 5.9. (T.Koiava... 2017). 3565369 Hergddo bbgoolibgs
939460l LEBoEoMbsmgddo bmnbmzmdom®mo 0bxgdzool 3s9mafzgzms dmMol woammdl
3050-295M9MBOMO 35dBHIM0900. 6M53-MMYMBOMO 359EHgM09006 bsferogol BboMol
06039J30000  29b6Ls3MPOGO0m  bIoMo  0bBo0M©Id0D  353096(3))d0, OMIMIdO3
MOMMP0MO 2569m530eg0530 250056 93MBsMmdoL 3MOLL, s19395 B1gsbodEooLs o
06@96LowEmo  gM300L 353096()9dd0. 353096FH00L 0bxzoi0Mgdol bdomo dobgbos
©0536mbGHO3MM0 s LYIgEOoEobm  FmfymdoEMdgdol  asdmygbgds,  SLY39
990396bMbsol bgwgdol odswo 300965, FoQoE0MOE,  A9TM33W Mo  0gbs
396305 GMM-5Lm 3060900 36939mbools dgdmbgzg3zgdo, slggg Lolbol 0bxggdiogdo,
MHMIJoE 93930009005 396G MO 063539696  35009BHYODB @S BsdsMy
3b900L 066399(30980056. LM g Lot 0693930900l doMomso sdmdf39g30s E. coli,
56 doMOMOEO YY) 505, M30M5GJO 250MIAf3930 dodBHIM00S. S©Lb0ABsg0s E. coli -om
396306Mdgd0Mmo 06939930900l M3 0Bs30s  LbZ3oIlb3s  5©AO0WgdBY:  J39s
Lobmbongo o LsdsMg 2Hgd0, 3960 s MBdoO Jumzowgdo, 0bEMI5dEMI0bYGOO
@5 5.0. (Arndt ...2011).

956085300L5 s 063 gbLOMOO M9MHI300lL  AobYMBOEGdGd0  goblibgsggds Lbgs
936535W3OHMBOWNOHO  BGHo30MbsMGOoLOYRD 0dom, GMI LimeMgo o sGol 8vdozo
3Mmb6GSIBH0  353096BHLS @S F93gOLMbIEL  FmMOL.  QoMES  5Toby,  35:30963Hgd0
9939900905693056 365350 M03EbM356 0635B0MM 3OM39EMMGIL. 53 obgmz0gd9dTo
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56303036000 3019356153 gd0l babaMderogo 459mygbgds mddbol 30MmMddL 9Eodgo0l
bgargdzosl,  OMIgdLsg  Bodmgoodsm  MgHBolEIbEGHM™d0L  dgdobobdgdo
36E0d0mEH03900L  30ToGmm. sy  0BOIdsS 00  AMST-w95MYMBOMO  BOJBHJM0JOOL
9M5Mds, MMIWGdoE 5©Mg dMmIbMd0sMg6o 0y3bgb 535 vy 08 S6EH0dOMEH03900L
90056M)0. 35350, MMYMO03ss E. coli, Klebsiella spp, Citrobacter spp. Acinetobacter
baumani, Pseudomonas aeruginosa. 43gws®g 99¢o LHmMgo gl 8030Mmd9d0 96056
LEOE0MbIOTO 3530391900 06g39J309d0L dobgbo.

Bnbmzmomemo 06g39d30900L 259m3)39390056 dGIMEOl 3GIMdEGTs OO bobos

393G (39039990 §3996oL BoMgdL s AbMEom FoLdES0gd0 dgodobs. LmeMgo sdob
5Q3BEHWOdL 2001 (ool xsbdm-b Joge 9999853900 MBSO LBEHMOE IR0,
Mmdwdog  bobByoldomss  bosmgdzsdo,  OMI  smE3owgdgwos  MH9DBoLEHIbEHMdOL
dmg3Memmo  99doboBdgdol goboxgcs,  Moms  dgogddbsl  GBoLEIbEGH™MdOL
©0536mB0MIOOL b0 Bodmogdgdo. 3393900 53 bygdmdo  0b@EgblowGe
9d090bsMgmdL.  50b0dbME0EIb  godmdobstg, o0 069399309006 290mdf393ms
3936039wgdol  Igbfogs s  9BGH0dOMEH03900L5A0  FROHABMDYMIOL 45T 33930,
bergom d90c0mad 56¢030ME030m609BolE9bEHM™d0L d0bBgbgdol 965
3600369035600 @5 9JBHPOMBSL oG 39MRA53L. 0lgzg, Omydms Lbgs  J39969d0,
L5390 M3 IS bMBM3MToMHo 0bxg300L LHGOTBO 253639 gdOL 3OIMdEGTGOOL
fobodg.  96¢0d0MmEH03MmM9BoLEBGHMwo  FBHsdgdol  890533mmgdgo  doGHgool
363930 sh 499mIobsmg LodoMmzgeml d003MMd5d doom gob35MAMmgds Ne29
2017 Hoeob 11 056356L, MHob Lsgydzgebgs @odmdzgybgdwo 0dbs sbE0do3MmMdo
9BoLE9bEGHM0L Lofiobsswdgam 2017-2020 fHemgdol gmmzbmeo LEGGMmsGgaos s dobo
396bmM309egdol Lodmddgom 29335, M3 doe0sb oo Hob AooadMwo Bsdoxos
50608690 3M-:MdgIol ELEAY35.
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9390930 1I. Escherichia coli -0l @osbsliosomgds

2.1. $o>JbcmbmBos @5 d0MOMoEO BsbLOMYdEYBO

39035695 3905EGH®Ts, MIME™E 9dgmHobds, 1885 (gl s©0dmsbobs bofieregols
BboMo (bm@.1), GmIgwbsg Bacterium Coli Communis (Aibgoo bofarsgols dod@a®os
B39906030) ©56MJ35, bererm Jobo QoMH335¢9d0l 999 35990l 50dmaBgbols
Lbobgwo Escherichia Coli (E. coli) 9ffms (bo6.1).
cmxobo-Enterobacteriaceae
a3500- Escherichia
Lobgmds-coli

boy@soo 1. E. coli

05990900l 53 Mmxsbol Lobgwimegds - Enterobacteriaceae 0dgsb (o®dmpqdo,
6O0d bmaoghoo  dobo  BHodemo  FoMdmdoagbgwro  9M©dozs  9MLYOMDL
dv9d«9d{emzmHgdol s 5Esd0sbgdol dlbgow bafjarsgdo (entero — bsfierogo 096HI6M0LH).
Enterobacteriaceae-l. mxsbo dmomzwol 30-Bg 9@ 9390OL > 100  Lobgmdosl.
953H96OMBJ3HJM09d0 5MLYGOMIYE gz39wyeb: bossgdo, {gsewdo, bowby, dmLEBIMEDBY,

o633 gMDY, 439300356 I(3969699dbg o bgadbg, 90sd0sbol s (3bM3zgEgdols
MOQ560bddog. Escherichia 33560 8903905 bmomo Lobgmdologeb: E. coli, E. fergusonii, E.

hermannii, Evulneris, E. blattae. 3ol &Hodme Lobgmdsl E. coli-ob  “9o@qbo
360083690 mds 543 I90306580. 9bFHIOMBSIEBHIM09d0 ™ogobo  E. coli-ol  ¢Ho3Mo
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Do00mIoaabeom  0bBHgblomMmo  33emg30L  Md0gdBHL  HoMTmoagbl 990
doByBgdom:

> U6Osgo BMs o o0Mo3egds.  3549w0mo, £ coli -0l d5dEHgMogdool
3969653008 MM M3EH0ToEME 306MdGOT0 950096l 20 foo;

> BOHOOLm30L 96 15 FOHMIGOL MDY 30OHMOJOL;

» E coli g4mzgemmzgol 56 00bsmmdl dbmmwmo  3m3F-b5famsgol  GMmod@do.
396339790 @OHMOL 39M0Mm©do, LogmEbwol d9bs@Bmbadol Mbstro beol dsm
360083690356 0600353 MM0@ go6gdmb (359.UoLAYEo Hgowo s FyswboEeggdo)
03939WMH0 E00HIMM9dOL bodrolbols 33930l OMU.

09MEMO 9dgmobds gl AboMOLTsy35M0 F03MMdO 5©dmMsbobs Bzowol Loggbgddo,
Mmdgwog 69d0LdogH 153390 9M9gdo LHOORI© BMOZWEIdME.  bofersgols BboMo
(Escherichia coli) B53M@0@9GH06M-565960MdM0, gM8-21909gmxz0m0, dmdMs30 RboGos.
ol dgol bsfersgol bm®dsr®o d03MMmBEMmOOl  Jgdsy)bermdsdo, 8s0 ImEol
50059056900L53.  9MLYdMBL  Bofieragol Bbo®mol  LgMmEwmaon®o 303900, MMIgEms
MAM53@gLbmMds 3698905 96 LolsMYGOMS 0935 oMY OLIMZOL. dodEgMH0gdo,
HMIwgdog bm®dseme d030MmBMmMsdo dgol, 9hobsswdgagds bgs doddgeogdols
399653 gdsl, o MO0l 350MPgbELsE.  9FoL oMo,  Bofarsgm®o  BboMo
3990089935390l 3035806 K-U. bmyoghmo E. coli-ob bgem@odl 99w9dwros godmofizoml
90009  ©553500909%0. FMOBMEMAO0MMI® 9369090 s 3omMqbmEo  bsferogols
BboMgdo 96  obLbge3wgd0s6  9gHMTobgmOLRSD,  SFoGHMIs3  F03MMMEMASBOBIOL
35000 96)HMdOL 396LsBL3zMOLsMz0L 53)(30€090G0S dobo 360960l
0©96&05030M9ds.

Bsfersgol  BboMol  dodBgeogdo  dgodwgds  93m3bm@gl  Lbgoslibgs  Lgem-
X3MIBIOL, 3Jmbgl bbgosbbgs 9b30ygbgmemo dgygbowmds. 9o LgMm-xamndo
3996000056900 359dBH9M0900L 0O X AMB0, MHMIOLSE 9930 LogMmm sbEHoygbo.
ob 890dgds Im0(3939L 9M9mBgBgl 9P LYOMAEHOZL, LobgmdsL 96 §3sML. E. coli -b
35600530901 IOl y39wsDg d9@o© 36Md0E0s 96BHIOMIsmMAbmEo Bofersgols BboMol

026 LgOHMXYMBO. 5 KXAYRIOL T9godegds 9329M36mEIL SBY3g LbZS B30l bsfersgol
BboMmgdo. dsgoeoms, DAEC-3o (0gNBME-5039Bomemo bsfjersgol BboMo)
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3o9m3gbowos Lgdmxamagdo 086, 0127, 0142 s 0O158. gasdmgmxab 6 Godol
3500m9bm bohenogme Bbo®L (Croxen ....2013).

EHEC - 96¢) g6 m390mGogomwo E.coli, STEC-80ys GHmdlobol ds3mmo30609d9wo,
VTEC - 3960m3™mduob 8536:m©m306909wo  458m03993539096  GHmdLobl, MHmdwgdlss
3960m@MJuBobgdl 56 Jogols AbsgLl GHMJLobgdl »MHimgdgb. EHEC 03936 05535009093,
G0mIwgoos  Lod3GHMIYPom  ODOBEHIMOSL 33538 s 390MEOROMEI0  OSGJOD
000@0bstgmdl.  E.  coli -ob 98353900, dogowoms, O157:H7, 0121, 0104:H21
536030609996 5Q530560LbmM30L 3m39b30M5© 9GO A&™JLobgdL
(Baumgart...2007). 85350000, 390m@0bm®-26H9d09wo Lob®mdo (HUS- 3ml) s@ol
Lbomagbobmgol Lbsdodo IEAMTsMGMDS s 30M5MYds E. coli - 0157 9Esdgdom
06330306980L5L, Fogo-Gmdbobol 3GMmEMEMgdom. 9bGHIOMEHMJLoygbmemo bsfarsgols
Bbomo (ETEC) 2500m0849d5390L 0gMmdmsdomv)® s 0gMdmb@edowe @mdlbobgdl. gu
m3965U369e0 32536 JmegMHol 300M0MboL  FHMJLobL. 98 Bd5dEHgMmo0m  godmfzge
©553500905L  sboloomgdL  [ge0sbo ©OsMgy, om0  {HYI3YMOGH MG S DBMPOIOHD
d90mbgg3580  gmEoliMgzol  99acdbgds. @935 JOsMS  3MBEGHMM®OL 396G G0l
dmbs3999000 (CDC), 1995-056 2001 ool Psomrgzwom, 5d8-do asGgyobdMoms ETEC-
0 259mf39Mwo 10 sggmdgds (Hilbert...2011), oa039 9390 Lodo®omzgarmdo asdmoym
bbgo@sbbgs oM gdom 30dobstg osmgols AJmbyg 3530963 gd0ligeb.

96&90™0b35Pomcmo bsfoemogol BboMo (EIEC) of)393L ©953500900L, H™dgdogs
33036 d5gdBHgmoM  @oHgbGHgMosl. gb dogdBHMogdo 396 bofarsgol g3omgarols
WX 0909030 5 dolido IM93w90096. EIEC - 06539930900 153050 08300000 583-00 o
MO bogwgdo  a3bgds  Lbgs  d399b6gddo. 35653690  Hengddo  533-0o
©MY0LEGHM0M©S  9BBHYMHM0bzsBomMo  bsfemsgol  BboMom  aodmf)zgmmo  bsdo
063943060 s8gmdqds (Bopp...2003). 96@gmm3smmygbmdo bsfarsgol Bboto (EPEC)
053039000 NgOm bdoms 0f3938 EPEC-om 450m{)39e 55350090908 o 990dengds
39339l 2 3306050©Y. EPEC-sbm306090mwo 06539430900l s539mdqds 1960 ferosb
360083690 m3bso  899306ms, 0dge  M39bslzbgero 20 fiewols 8sbdogHg  $83-8o
©IMJ0LEGHM0MGIM 0dbs M589b0dg 58gmds, JOMO0MOPIE  LdSZ3IZM  doMgddo.
29630056090 4399690do EPEC-sLm3o®mgdmeo 0bggdi0gdo 0dgosmos (Bopp ...2003).
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9BGHIOM 5309253090 Bofiemegol BboMo (EAEC) sbg3g, ©09935009090L  ofig93L
d0MOMOEO®  0530390d0. dogdBHgmos F09gdogMgds  bofierogol g3omgwl,  2odmymul
A™Mgbobgdl. OoRMBMG-s3gbomGmo  bsfamsgol Bbomo (DAEC) 053339030 o0f393L
AbdYd  O0sMGOL,  2oblogMmGdom 2 Gasdg  sbo3zol  8538399d0. mwdzs 9L
90360mMMA60D0 9500dMBgbow 0dbs xsBIGMg 35333905 @S BOHILOYIEO SBdZOL
X 96309 50580569030¢.

2.2. 53039 gds

E coli s6H0b 9mho-ghmo g439gwabg bdoMo Zsmmygbo. dob foerbg dmeol
1553500YMmBMIoEs 069397309008  IsbMgdom 19%. 5bg3zg, 99 B5gdBHM0sd dragnm
Dergdol 2563530mdsdo Abmgeroml bbgossbbgs 43996530 bmbmzmdom®mo 0bgggdzogdols
LEHOYIEHMOSdo §odyzsb0 Mmoo 03535. 2000-0560 Herosb 360d3z69wm3bs Jmodsds
39839MMOIo  B39dBHMoL  B-aog@odsBols  Bo3MrM©YY3060909w0  bofiersgol BboGmol
3936039 gdol  doB396909eds, M85z  gobsdo®mMds  dolo  IEAMsEMds  M3IEIHoTY
36008369 m3560 563080360 Md)o 361935653900l 903> (Pitout...2012).
15535003YMRMGdOL M9o6035300L5 s 0BEHIBLOYIMO MYMS300L AObYMBOEdJdT0, LosE3
393090000 bdoGmos LsdgoEobm  39OLMbsEmb  3MbEodBHJd0, BHOMEIdS OO
(50 bMd0m 0b635P0MEm0 3OHME)MMIo0, 303 2odmyggbgdsdos sbE0dozlMMdMo
36935653900 (N 0gdbgds 3963 MmO gdom bgabog®gwro 3061900
563 080M 03900500 MO 3sdgdol Bsdmyswodgdolsm3zob.

Ecoli  9m03o3Lb 965350009696  300096LocH  0Bmob@Hgdl,  H®Awgdoa
5Q530560Ld O 3BMZgEMS bMOToOHO REMmOOoL bsfoeros (Tenaillon et al...2017).
50580569030 0bobo {omdMogbgb bsfierogol domomo 59MmMdME d03MMMMY60DAL,

Mmdgwog 91939  33b3w0gds  bossals  @s  [Yodo,  JOMOMOII®  BYIIWIMHO
©5306dEmgo0L  890929©. 250593930 d94960Bd0  MTYBHJLI  BIIIVIO-MEOSWYMHOS
09939, 9939 39009933995: LOYMBIELMZMOM, 3390000, {yaroldogmo s Lbgs gHgdoo.
3965L3690 Gengddo 259m03390ms Fogo@mdbob dsdMmmiEotmgdgwo E. coli -oor» (STEC)

39939990 0639430900l doBgds, MMIgEoE 9©sd0sbgddo 39dmeobwe-mMHgdorwo
Lob®mdolb (HUS) s sb939 96@gOm3060mmo s  LobEgdmeo  0bggdiogdool
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58390Jq00L oMM A5dMIN393L Foedmoagbl (Jokiranta TS...2017). UTI Lol@gdmMo
06039430000 dmoEsgl  359BHgM0gdosl, bmbBmzmdon®  3693dmbosl,  JmargiolGodL,
d9bobaodl  (Kum...2012). ULodo@mggermdo 0bggdzom®do  ©o0s6ggd0m  dodobsdy
55350090900l BsB39b9dgemds  dmwm  {igmgddo  L3FomE  FMOTd@ES.  LodomMZgE MU
Q9535005 MS  3MBGHMM@OLS 5 LEBMYSMIIMH030 X IBIOMIWMdOL  gHM3bwo
396@®ob (NCDC) 9mbs3gdgdoom 100000 dmbsbergbg dmeol 170-226 99dmbggls. 9539
395G®0l 3mbs3999000m 2009 Faeb J399obsdo dmods@s 398mMsa0mE0 3MEo@)gdols s
HUS-0b a56H00meqdends 990;mbgg3900s. 53 3539058 9300930M@Mma0v)MH0 53390mggdols
Lobg F00M S IBOJBOMES 7 WYAEHIWOHO TgdNb393s. M T9dmbg935d0 IGOJBOM©S
E.coli O104:H4 9&5dob - 2009 EL-2050, 2009 EL-2071 9@ 9disoo.

2011 gl 3o STEC 0bggdaostg Logdsm 157 998m33wgmeo 353096@0@sb 76
509000 50dMBbs STEC-0l GHmJlogaqbmdols bbgssbbgs ds63960Bg. s0bodbmwro
0900b393900L  Fgbfiogemsd o  opgmgg  99damdds 3300930005  39dMO30bgls
LogdoOomggermdo  non-0157  STEC  9Eoedgdol  gEomemyon®o  Gmero  HUS-ob
29630006905d0.

2.3 3e00b03mEo 360dz6gemmds

Escherichia coli-ob 05J@&9m0sL  3609369c0m3560 500  MF0Megl, OMYME3
LS9 3BgodOL, SB939 IOl POML JoMmMPOoL s A0b93MEMYOol BMBMIMT0MMHO
069399300 godmafizgzms dmeob.

9JbGG-65Gs3mM0 3s00mygb®o E.coli (ExPEC) y39ws®g bdodom sbmEo®mgds
5Q530560L 063399309056 Bofieogol  HMod@ol 299 @5 9Ol Y3z9wsbHy
393039 MWO  gM58-95MYNBoMNO  d5JBHIMHOoMo  Jsmmygbo, MHmIgwos  ofi393L

3w0b039M0  ©95350090900L G B39BHOL s IOEIWIdS Y39WS  SBOIMOMOZ
x3mxdo.  Ecoli (ExPEC) 9b@gdmgzotrmbmmo  0bxggdsogdol s Lob@gdmmo

06939930900L  doMoms  4odmdH3g3L  FoMdmopqbl  (Ixorncon...2013). LolLEgdm©o
06039430000 dmoEogl  35dGHgM0gdosl, bmbBmzmdon®  36930mbosl,  JmargiolGodL,
d9bobaodl  (Kum...2012).  5BLo3mmgdom  Logmeo@Mgdms  Bsds®mg  3aBbgdol
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06%39430900L OM3smm9bm®o E.coli (UPEC) (Poxcman...2010). E.coli -ob 350mygmgs
bgds Lbbgoolbgs R0 gd0sb, oo TmEOOL Lsbbmdo ABgdoL, BmeY-EH3060L
Lombobys s Bbgoalbgs Lobol s0LEILIO0EB.  I935JdIMS 3MBEOMEOL 395EHMOL
9dmb5(3999000m, 5@F0sbms 80%-0g 0689J30M0  3smMEMy0gdo  d90dergds  0yml
53930060900 30MASOLOL  FMOI0MGOS-PAMY50dGOIBMb. Y39y  bJoMo
B0MQMOBYd0 FMOHTOMII0SD 35009BHIMJdYY (mErols, dos 3969960, ool dmIEob),
310l bgarmgby®  LoMdzgergddg (063930900  9bOMIIMPOGHJOOL  JOMHOMIWO
d0b9b0), bgemgbmem Lobl®mgdbg, 3mbGHdBHMO obBBg (bJoMms 39MsEH0@gdol
d0B9D0). M6 E. coli 9ol 30mysmbol Lobgmdgdol d9gdsyqbarmdsdo, sdo@mdss
0bMHYds  LO935IYMBMLTos  0bxgd3ogdo,  OMIgdoz  podmfggmwos 50
90360mmM2560Hd9000 (Lewis...2010). domgas®lol dJmbg 05dGH9gM0gd0 bolosmgdosbd
95050 MH7BoLEHIOBHMBOM, M3 ob30OMIYGOME0S HOYO BOJEMMJIOM. JOMD-9MHMDO Foo
dmob sOob E. coli -ob CagD os, OH™Igeog 99d¢omdgdls 3odMogdol Bl o
30obogdoMm0Egool MXMmIM356 LobmgbL, Moz byl Mygmdl domysdlol Fo®dmgdbsl
(HallStoodley...2009;  Chebotar..2012).  Bofiemsgol  BboGo  goo-ghmo  439waby
3930399090 30OHMO0M-3500MYJ6IMH0  gbEJOMIIIBHIM0ss. 3mTBLow  TEodgdmsb
9005, E.coli-ol5 H0ads 8503 oMmgdmeds 3wwmbgdds dgodobs L3ggoxzomeo
30609)gbBHMHMO0L  BodBHmMgdo,  MHMIGdoE  sbogw  306MHMdgddo  Jgbobodbszo
5533009096 s 0()39396 ©9350JdsMS BoMomm b3gdG®L (Manning...2010). 65fersgzol
309 E. coli y39wsBg bdo6os bmHmzmdon® s boogs0dymamdos 0bggdiogdols
39930393 963HIOMdJBHIM0gdL  dmGol (Siegman-Igra...2004). obobo sbggg 039306
LoToMEg 2Hgool o FMEoL OB Jos 0b6x89J3090L, 36930Mmbosl, 0bgzgdE30qdL
JoOmEaommo Bs6gzoLsl, d960b303HgoL, 35093HgM-sLME0MmdME, 39B0oLs s MdoWO
Jumgogdols 06g39d3090L, ™UEGIMT0gEo@L. $353MOMMWs©, 63d00LdogH 0bxygdiosl
390dgds m9b  sbergl d5gBHgM0gdos s LgxLbolbo mwdags Y439wsby LyHoMBYYEw
3OMIgIsl  E. coli  §o00moagbl 03 353096390do, OHmIwgdos  LEHsgomboerme
93990b5MBL 05D, MoYsbs3 gu dJBIM0s bMBMm3zMToM©o 0bg39d30900L Lozdom
bdoMo godmdf39305. gb Bofowrmdcmog dqladwgdgwos E. coli -ob vbstrom, 890bsmBmbml
Lobogmaberm  gmbdEogdo  Bgsdomgdby 1,5-sb 16 mgz90g (Kramer ...2006).
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m39boL3bge  Pergddo  5©0obodbgds  BmbmzmdomGo  Elcoli-ol  ©GgBobEgbd o
069394300008 8Jmby  353096(3)gd0L  83OBsMdOL  Tggpgool  godxmdgLgds,
GHOLMZ0LOE 9Y(30¢gOJ0s MBITGEMO™MZg @S LIMHIMbm Tmbs3gdgdo 8 0bggdgools
29360390900l dgbobgd. E.coli 3030mmMasb0Hdos, MHMALs3 d9wdwros  9gEoweao©
39339 ML 3969303960 063m®3530 (3969000 36H0DMbE s mMo
39005(3995/2553 B0l aBom)  Omam®3  E. coli -ob  d3qLobgmdgdl,  sbggg  Lbgo
95&9OMBJEHJM0gdL dmcob (Salmonella spp., Shigella spp., Klebsiella spp).

OmamO3  Jgbo,  29693H03MM0  0bxgm®Ts300L  gogaws  Bgds  dmdoMo
39693039960 9193963 gdol 30060A5300L, BHMIBLEMOTo300L 56 BHEMIBLEWMJ300L yboo.
3130350 HJds 39693H039M0 0bFMOTS300l Fo33ws, HMAMME 3MmEbIw MmGMYSBoHITdo
(600500560 s 3bMmggaro), 939 F9MGBMLML. 58 BogBHL SILEHWOIOL 3M3Ys305T0
LHOOR0, 3054303 “YBsO530 MYHoLEBIBEGHMIOL E™bol BMEs s6EH003OMdMWwo
361935653 900Lsd0  9bEIMOMdoJBHYM0gd80, BMIgog  dMdowMMo 3969303960
999963 gd0m  gobs30MM™dgd96  MBoLEIJGHMwo  g9bgdol  3MHOBMbEH WMo
39053905L. E. coli 8900l 03 930 d03z0MmmemysbobIms Gosbgdo, GMmdgwog dgo®mBbs
9360M3Mo  39m35¢gmgmdol  bLolEGgdol doge  gobgz0msMgdso  MYHolEgbEMdoL
0600035@H™M5 (EARS-Net).

2.4 E.coli-ol &0 300mys0Lol gm®80609ds5do

00MPsOLO (bme.2) Do60mo9bL 3036mMmGM560BIgooL  Lem0ow6-
625600989 BoBMYsMYGOSL S B0TsaMgdI0s MHMIGE0dg LwydLEBHMIGHDY 9055050
L5336 3B Z0(39OY0S  BOMASOLOL  FoedmIJdbgero d5JEIM0gdOL  MMEOo
15535003YMRML  J3Hodgdol BMOI0MYdsTo. 155350TYMBMGddo  dodmymazow IEsdgddo
50060365 MFomeglio 53306 Hotmdmddbols sg@ogmds.
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b95000 2. 3500999000 s6U98r9er0 Bomgstbo

E.coli-ols 953900L d0masmlbol §o6dmddbols dopowo mbso mHBEMMblgarymals
3M63MM9bGHM™  M30MmsGHILMOSL @  GmymOE  BsbL,  dgodangds  aobgl
15535003YMBMLBI0ES ODBMWIBEHJOOL gOH-9OM0 56 39M0.  BOMPSOLOL BMOTOMYdS
39905 306095306 30¢gdl. BogHMdBYL, HMI 3mbomassom®o dowgdo E. coli -
ob 5¢®odubol  JoMomso  3m33MbgbG0s, 08 OML, MHMEYLsE LHIS BdoMsdsMLOL
Pom0madMmdo (36md0o Bogd@EmMmgdo, olgmo, Mmam®moEss Agdd ©s I Godol godGm0gdo,
Bogargds 96093690m35605. 30060253000 30¢gd0L LEGHOWYIGHMMsdo «dbodzbgwrm
33090930, 9A50MS, 35dmfizgmero traX (G®Mmoblierob sbmEoMgdmwo goddmemo X)
3960l gwg300m, 0f393L B0MOPIOLOL Fo@BdmJdbsl s Logdgomo LEHMMIGHMOOL
©3H05630000 MMAM63L doMYPsMLOL BMOIMdsL (Elio...2018). 9.¢. ,,Curly» g3m@&gdo -
obgwo  530moEMmaLas3bo  BEGMIGHGs,  OMIJo3  MIXOIOL  Bgs3omby
339306905 Bobeo@mer  sdmORMe  oGH®oduol  dLsgLs. oo 9g3m  OHMYME3
WXROIOME 5039D09d5©, 939 MIXOIOME D3O B6J30MmboMgdol MbBsGo
(Zogaj...2013). ,,Curly” 9393900 0530530039w00© 503mBgbow odbs E. coli -do, 0353
d99pamddo obobo Sa/monella, Citrobacter s Enterobacter 95990303 ©s30JLOoM©Y .
gows CsgA  «curly» gam@gdol §odyzsbo LEGHOMIGHMOMEo 3MB3MmbgbEH0s, brrm 30w
CsgB - 06003b690mgsbo 9306 LEHOMIGHMOMEO  gOHMgMwos.  «curly»  g3mEH9d0L
3m0dgmHobBozos  9090bsmgmdl  MxM9ggool  Bgs3ombg 9.0 9B MHg™3560
,0993w95300L 3Om3gldo. gl , Bm3Ege305° odM30YdME0s CsgB-bg. IMEs300lL

23



33939005 9B39bgL, ®md CsgA o CsgB dm@ob@gool 896m(Hgdsl dogysgzs®on «curly»
J3793H900L  LY¥IOMIMYgdol Boergdol (o0dmgdbsdg CsgA-3EsbEGHol Bgosdomby.
30MAsOLOL  FMOToMmIdOOL  bE0TMWoMgds bgds MXMIOMEo 5©3JHBooL AsbBMHPOL
3bom.  FamBgoo  obgbgb  FsL30bdgo  MXGgEgOOL  MOPOgMNJIggdOL
©93mbLEHMOMYOSL.  dOMPIOBOL  BMOT0MYOST0 O MM MsdsdMdL  olgomo
95GH9OMBJ3HJM0gd0 Mmymeoass: E. coli, Enterobacter spp. Citrobacter spp. ©s Salmonella
Enterica.  3bmdoos, G0  «curly»  g3mBHod0ol  ©s  390mbBol  gdudmglools
3MmMO©0bs30s M9 omgds CsgD  MgamesG™memol  G6msblzmhon00m, s3Mgm39
GGDEF omdgboms o AdrA 3ém@goboom. (Kostakioti ... 2013). E. coli -do s0dmbgboos
SMGHMGHMBL3IMOEGIOJds©  fmEgdmwo  (self associating autotransporters, SAAT)
B9053009w0o 30egd0L X330 (Ag43, AIDA u TibA). 53 30@qdlL 593l Moo dbyogligds
@5 Boghom m30L90900: MXOIOMWO  5xMJRS300L  BEGH0TME0MGdS S BOMAIMLOL
RMOI0MGOS. MXOHIOINOOLO MOPO0YOMNJIGIds, HMIGLE bgwl MFymdl b 30egdo,
1530 0IBEH0B0ZOEO0L  F9dMZgbols  FGLodEGOWMBIL  0dEg3s.  BOMYSMLOL
3995029603530 d90degds 9gom©gl Mo8gbodg Lobgmds, GMmIgwos 9Hm0sbmdsdo
Jobol O MmOA60DIOE BoBMYsEMGISL. doMPsOLOL Jogabom bgds 4969¢ 0300
dsbogrol, oo JmEOOL  3500Mm96m6  396dmgdol Fgzers. Jguodsdols, 0BOYdS
903609008 33)s300l LoghHmm 3500Mygbmmo 3m@gbgoswo. gl y39wsxgo bgwls
MPgmdl  303OMmmORB0BIGOoL  9i39dBHe  RMBJzomboMmgdsl s  Jabol  AMogzo
30053 LMOSL 06839d30MH0 3MM3gLOL M35WLBOOLOM. 53559500 (36MdOWOs, GMI
g439ws 06839306 09350905l 80%-00 b  sboogl  domgs®molols  Foedmgdbs.
30603960 035¢LsBOOLOM doMYsML IJmbg 0639J30900 MO 96 LogMmMmE 56
9939909056935 GO0 56GH000MEH03gdL. 30MYsMLosBo FsG®odbo 9139d@Go©
90065503 ga0s  96EH0d0MmEH03900L  Fgofigzol  domas®Llol  Low®dgdo.  ds@EHModudo
dmIbM0 Misbm 94356M0L Bo3m0gMHGd9d0 450Mm0Y3690s 9BYJlol LobEgdol abom 6
BoamM©ads B39E0BR03MMO B9MTY6EHJO0m. 56E0d0MEH03MMYMI300L IbIMAZIL S1939
900b550dgaq0s  MXM9gqdol  J9bgergdwo  8g@odmerobBdo  (Ovchinnikov...2015).
9036Md900L 9By MMgdoLomM3z0lL  9BEGH0BdOMEH03900L  9BgdBHWMO  3MBEIBGHMSE30900
00moMLoL 99950396 Md5d0 SMMB0M S SBX IO MBOM Foso 1bs ogml, 30y od

24



9036OMdMOM30L,  MMIWwgdog  3WsbdGHmbol  dEmIsMgmdsdos.  BEGHMIOMEH 03900l
bsba®d030 Bgdmgdggdolsl 0©m3qds FbmErmE domysdlol bysdommwo 19bydo,
0MdEs  00MmsMLoL  Lo®dgdo  dgbsMBMbgdmEos  2obLo3MIMGOMO  BHodol
LoMEbWOLYIBsM0sB0 MXMgId0 9.. WYXOIO-39OLOLEH0Jd0 doosb Jgbgugdero
39390 oHB0m, OMIJWMOE 994300 BIM0 oI0EBME Yz9wsbg 9MbgmLagMgwo
30000930 o  990amddo  domsMLL  JoLgh sbowro  (3bMzMgds. QoM  5Toby,
00MoMLYd0  BO0IJOMEO OGNS Fo3OMMERBoBIOL  0dMbmmo 330l
394G MOGO0LOYSD, 3b939 Lbbgoolibgos Loy Bobygjzom 159995 90900L
©90md0909gd0Loasb. Mbs  500boIbML, GM™MI doMmPIOLYOOL Ho@dmJdbsls dogysgzstron
JOmbogmer  0bxggdgom®  3OHMmEgLmsb.  domysdlmzsbo  0bggdiogdol  Fo®mds@gdmwo
939Mbomdol 99dmbgg3zsdog 30, doe0sb bdoMmos 6930003900L  SEBsMMBS. S0l
Bomgmo Bogoomos FHowmdol 06539430900, MOl EOHMBSE OEO SEBSNMIOM
Do00mgdbgds  d0MmasMLYdo.  FOM0EMdgdo  FoMmdMoygbl  0IINH  LYPBLEHMSGHL
d03OMdMo  30bGH0bs30ss @S doMmYsdLol  Jgdamdo  FMMToMmGOOLIMZOU.
00M5MBdO0  FH0oMdsdo JAbob oMl 4963390 3030M3I0doBl, MHMIGEoE3
bobosmgds  obgdoEol B0 F99339MdOm.  dOMYIMLYdO  5939Mbgd9b
396530bm303 900l 80gMoEosls s 3OHMWOBYMHS30L, Mog byl MIwol ©sd3930
09b6®0 94ob0BIgd0L 0630d0MGdSL, beaerm go0gsb Jabols 393 B9bsl, MMAgero;
S1939  9x8IMBIOL  5YHOWMIM0Z  9BBH0T03OMIMWO  3Mg35M5EJOOL  Tgmfigzel. v
00MoMLIS Fgderm FOHOMMdGdTo Bsdvgds, 35d0b gl 3GOmEgbo JOHmbozme bobosml
©90@dL.  OHmymes fgbo,  sLbgmMo  IB0BYIMWO  FOHoWwMdOL 890353963 MO
93996Mb5Mds 5056 MHMME0s O FodMYs6IMMYIgds 365gdGH03MWs© F9MIgdgE0s
©3H05670Mwwo Jumz0wgdol sdm339000L 2o09dg (Ovchinnikov...2015). BgsdoOHwyo
06939930900L 4905, 00MPOLYO0 byl MHymdL Bodo®mg 2HBgdoL, IsmgEgermen-
SbME00MgdMo  06139d30900L,  LobMLOEHJOOL,  IBMIIMOEGIOOL,  0B3EOBEGESE)-
SbME0M90Mo  06x39J30900L  29630m06gdL. BgaMmm  SbOTbME0IL gsdmdobaty,
00Mm5MBYd0  49053(Y39® MWL  SBOMWGIL  OMYMOE BYOI30MMEO, 1939 ©OTs
06939930960 ©55350090900L RsGM B3gdBHMOL 3500MYgbgHdo (Figueredo ...2012).
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2.5 E.coli-ol 0ogb&ox03s30s

E.coli-ob 3:0mbogdol 09b@GHozo306Mgds bwgds 35000Mm@ma0m0o  dobogrosb
399MmgmB0wo 3MEHMol bbgoobbgs 153390 9M9Bg sdmM9gLzom. bsfiersgol RboMmgdols
05JAH9M0gdol XaMBo - gb oL Im3zerg (boa®dg 1-3 939, Logsbg 0,5-0,8 930),
3modmOBMwo, dmdMs30 ©s dM30 3M93-1sMmygonomo BRboMmgdo, GMIWgdog SO
Po00mIMdb B3MEYOL. Bofiersgol BboMO - B93MWEIGHMMO 5b5gMMdO0S, B39 gdMH03
3963500 0DMHYdS, MMaMO3 doME03, 3939, LI gdBHoME 153390 9M9xd0DYg 15°-sb 46°C
A99396M5&MH0L 306MdG0T0. IMOBMEMYOMEMO0, 39 EHVIOIWYIN0 S BIOIGBEIG0WO
301909300 3500MYGBMM0 O HM93500MYIBMM0 E. coli-ob Lobgmdgdo 56 goblibzoz09ds
9O»0s6900L5b, M3 3MNMEOL 0653930100 ML godmIf3I30L AOTMYMAOL o
00096¢0503530L. 98 859dE9M00L 00IbEGH0R035300LM30L Fodmoybgds oxBIMIBEomE-
©053bMbEH039M0 B33900 56M99d0: gbM, 3533Mmb30L s 1939 JOMI-sg56M0 (Chromocult
Coliform Agar). E.coli gbomb 535609 §odmddbols bsdrsenm Bmdol dMEYgw, foomge
3mmbogdl.  foogwo  3membogdo  8godwgds  ogmb  dMdo,  FgEHool  ggeol,
0MHDB0ob35MJOOL  450Mgdg.  bofamsgol  AboMOL  oBHMBM-Modymzom  3oMH0s6EHOL
SbsllosmMgdL  MBIOHM  3MMmbogdo. 853-30630L  ogoMIBY 0BOMYds  FMZIMOLROM-
Poomgwo 96 Mxghm 3membogdo. JOHmd-s4o6g (Chromocult Coliform) §o6dmddbol
A@OX M 300¢0mb0gdl. IMe3gds 37°C (3H9a39Msd¢esby. 1153390 509y Homdmddbols
S s R-3m@mbogdl. mbggzo 296mgdmdo §o6dmddbol Lodwgmoggl, Gmdgeros 9999y
09dgds. 9gbx®930Lsl boergdo JMgds s Fo0dmoddbgds 3mdmygbmeo Jgbsfimbo.
3M530bL Hglbom Jgmgdow Bogbdo FoMdmygboos JaslBgMgds© 4obwsggdrIeo #Ms0-
MOMYMBONO d530Gd0. 00095EGH0B035300L5L OO YMMIMIDS 9J3930 doMmJodoH
A9LAIOL. 3593905 sbIbL e m3MmbBOl, EodBHMmBoL s b3y TogdMgdol 39gMmGbESE0sL
5060L odMYMBom. 5O SHILOSMPIL MJLOIBMOO 5dBHOMOMDS; FMIM30, OBEOME s
39}95Ds YO0y, E. coli -0l Lsdmemm 0009b@GH0g33035305 bogds Api 20 E (bv6.3)
LobBgdol  dgdzgmdom, MHmIgwoi  FoMImygbowos  domgodomo  3sbgaroom
95GH9OMdsd3HJM0gdol  cmxsbol  §93M9d0L  09IbGH0R035300Ly s OFBYIMBFOM-
900L5M30U.
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d390530 III. d0H0mSEO 56GH0dsgEHYMH0ME0 30193505EJOO.

3.1 36¢00d0mEH03900L EbILOSCYdS

3b6@0d0mEH030 30360MdME0, 3bmzgwemo b dggbsgmwo  FoHIMmImdol
60300969055, MMAgElsE d9dwos d9B0MEML 456339010 3036MMMMA60BToL
DO 96 LOMWHE Q99650 YMO ML oLobo.
©@O0LsM30L sOBYIMBL LbgsLLZS HoMTMIMBOL s6¢30d0MEH039d0:
3Mbgd®MH030-0593H 9009006 (3®sdoEoobo), 59GH0bm30(39¢3900sb
(LEGH®Y3GH™I0E060), Lr3MYd0Ib (39boEow0bo, 39BsWML3MOH0BYdO);
65bg3M90l0bmg BMOO-0meng321Egd0L 903035300 3@ o-
mdbs300b60,583030¢0b0;

> LobmgBMMHO-l)rBMbOWsd0IdO S JermM5IFIbOIMO.

05J3H9O0M MXMgODHg BgdmJdggdol bobosmol dobgzom sb6EGH0doMEH03900
3900905 ©o0YML M6 XYMBO:

353 BgMombGGH03Mo  (05dBHIM0gd0  3mEboo  ®Bgds, FoaMsd 56  FgdE0s
(9360 ME0MJ0);

3534BgM0GoEMEO  (35J3HJM0gd0 009390000 s Fgdymddo 396093698056
MM3560Hd0s6).

Bgdmgdggdol bdgd@®mol dobggzom 6E0d0ME039d0 0gmgs:30{mm LdgdG®ol -
b 369356053900 9mgdggdgb 80Bsbd0TsM MW 13YE30MEO, IO 3IZIMTO
Go30L (56 Xamn0) 3030MMmMY60DIJObY s 5O MHR6I3L 3530960l X BLOM
90360MBLWMOSL 5 FoOM B3gdBHOOL 36M935653H00, GMIWwgdo3 Jmddggdgb
OMAMOE  3050-oI00m, 8939 PMS3-IMYMR0M  dodBHYMH0gdbY.  saMgm39
6039GL09dBg s Abgow 306HL9dBY.

3b6GH000M 303900l A0MHOMSPO ¢H03900:

> 393 g BHodgdo

» 053600000

> B3GMOMJobmembgdo

> 3H9G53030069%0

» 58060m030B0©gd0
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B-a0ogd$Hodgdo ©m®adg ®Rgds  9MBI3000 3693565 (}HJdo®  LB3oLBIS  9BHOMEMYO0l
Q055350090900L LI MObIEME. SOBYIMOL B-odGHodgdol 4 J39xaMR0: 39600 0bgdo,
BIBOML3MO06900,  BmbmdsgdBodgdo s  39Md539690900.  39BOwML3MO0bYdL,
MMIgdLsg 396030wo0bol Abgoglo LEH®WJGHVIOS 593L, 099gbgdgb 3gbogowobolsdo
69HoLE96Eo 359@9M0900L Lofiobsswdgame.

3530m@0EIdL  543L  d5gBHIMOMLGIGH03MM0  9B9JBHO. obobo byl  MIwosb
054390900l BOEIL S 2ogmGBOL. F53MOME0EYOO 300306 IMJdggdgb Sbmgdom

396599.  09b65990M™m3g  963H0d0MmEH03JRL  TMEOOL  Fo3OMMOEIO0  0MZGdS
906005 ms  GHMJLogMed 96GH0B0ME039d5 s 0030005 039390 MMHR60BI0L
590 M959300L. 3530MM0Yd0m I3MOMbsEMds bgds dm3wg 3OLgdom 3-5
@Ol 496353¢mds30 0doG™d, MMI bEgds om0 5379FNWOMHYGds  MEMRS60DIT0.
399M09ggbgds Bgs Lolmbordo aHBgdol, gow@GH3zgdol s dMMBJgdol sbmgdols, dgbxols
06939930900L  93MboMmdol  EOML.  Fo3MMogdo  fo®Imoagbowos 99390
361935653 90000: 960mm™Ioobo, MHodbo@®mdoiobo, sBo@®mmdogobo Qo
360G Mm™IoEobo.

A9IGH®o3030bo  36gdm030 ©s bgwmzbmMo FoMmdmBmdol 36Mg3s6od0s. 5g3L

05JAH9O0MBEGHGH03MM0 0mddggds. GHIGHM3E03wobol dmeg3mEol d0MmM30 9GS

535300609079 MmO 03O0 MHMEOoLLRL. olobo F9mJ3939I© 13930060 JO056
0593900 Hodmbcmdol 30S LBgOHMGMEL s BEM3S390 BoB®bL3MOEHM MBI-Ls o

©63-6:0dmbmdol 30093gdlol BMOI0MmYBSL. MgHBOLEHIHEGHMdOL Tgdgbs BHGOSE03w0bols
803560 B0 ob30MHMDYOE05 LoGMIBL3MOEM 89dsboBToL (33oEgdom oly, HMI
obobo 56  gMM3Yd0s6  doJBHIM0gdTo. 030l AsdM, MM BHYBHMOE03w0bgdo
5311999 0M©Jd056  MxM9gdo, olbobo 9gRJAHMOS©  39FM0Ygbgds MR M90S
0693993090056 drdmemsdo.

5306mam03mBoEgdo  (omdmoagbgb 08Mbgdmog s bBobgzMo  LobomgEHozM®
36300594 BHgM0mE 309356M0BL. 595585 (3bMmdowos 58 XAMBOL s;Msdy  ¥bgdMH030
(bmgmqgdob: Actinomyces s Micromonospora) 36039630 ©s 35056 Ho®mdmgdmeo
658096039 bsbgzMo LobmyEHO3MMO BGH0doMmEH030 (Mohr KI...2016).
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530bmyozmbogdo  8093mm3b90s  SMgMo 36E0d0MmEH03900L  3¢sbL.
306390  5806mawo3mbBoo, ULEGHMG3GHMIogobo 1943 figwl  odbs  Fowgdmero.
LEGHOI3GH™IoEobo  3oMH3zgwo  JooMmMYMHI30Mo  3MY3sMOBHO  0Yym,  OHMIGEos
A3 Bol  bsd3MOMbosewm@  0dbs  godmygbgdero. 985850  @odmygmazgb
5306M03mB0EId0L MMb MoMmdS.

530b6Mm03mbBoEgdol  LEHOWJEHMOMOL 9390500  FMbsHowrgmdl mMo b dgBo
530bm3odoto, MMIgeros 303mHBoEMMo boom 39530060 Jds  STobmEo3®
GMRMEl. 53 XamzoL  9B6GH0d0MFH0390L oGO0l YxGgdo Tgofigzs Fgdwrosm
MXOI0Mo  39ddMHBoL  BMOGO0IL 3sLoMmHo oxRMHBool gbom s 9BHoMMO
G®BL3MOEGOL  99839Md0m. BOGM3WsBINGH 980696580  580bMmY03MmBOEIOdOL
39009350M00L  MboeBg 293w gbsl sbgbl Ca* s Mg ombgdo s pH ©osdogo
9563969090. 5930w 9d9w 30MHMBSL FoMTMoaqbl 59MHMdMWO QoM9gdm. 5b59HMdE
3060090830 (58L39L0, 35396B5) 9B5EH0VdG MM 5dEH03MdS 833900M5® 93905.

05JA9M0580  FgofigzoLsls  530bmyEr03mHB0Id0 993938060 Jd06  HOdMLMIGOOL
®63-b 30S ULMOgGOMGMEL, o3 9OM393L8  MOdMLMINWOo GBT-EB 0bBMMIs300l
Pogombzol 3MmiEgblb s 0f393L 300l LObMGHBOL  IMGYMBIHL. MOdMLMB0WIO
Bodmol 30s, M®AEOol LObMYHO 5O GOl ELOMEGOMo 56 0f393L gOHgMw
5006m3g03mM6 330 gdsl  dBIM©  3Mm0393GHoVIO  xsF300,  MOL  aodms
LObPYHBOMIdS ©VIRIIGHIOO OOl FMEH3MWS.

dgm6y, dgbodg ©@d  dgmombg  ®omdol  580bmw03MBoEIdOLmZ0L
Q535b5L0sMYIJW0s MBS EFMIZOEIOMEO B3JEIOOM(30E0 SJB0Z3MdS Enteroba-
cteriaceae  §(53-195(94MBOMO  F03OMMOPb0DIGOOL  (E.coli,  Proteus spp., Klebsie-
lla spp., Enterobacter spp., Serratia spp. ©> U1bg.) 000500m. 580600300 B0©I00
54BH0MM9d0 56056  LGHOBROW™3M3gd0L  F0dsdobm, LEGHMI3GHMIogobo s 396s8030bo
989IOVO©  BgdmIdggdgd  GHYwsdgdool,  dOYEILMBOL  5d>3mIfzg39dvY.
5053006OMMWOE  980bMa03mBoEgdo 50 odBHomebo 90056 S.pneumo-
niae, S.maltophilia, B.cepacia @5 b3y 565900039008 3035()0. sG®LGdMdL IMbs399900, ™A
5306m03mBoEgdol  XgMRBoL  96EGH0d0MEGH03900  95JBHOIMJO0 9056 Fogwsl,
LoEAMBYESL, WgaoMmbgesls dodsto In vitro 306mdddo, MMI3S 93 3500Mygbgd0m
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3°9mf3999wo  06g9d30900L  83MObIEMdOL  9539dBHMOMDds  oPIboo 6 SMOU.
(http://www.antibiotic.ru/ab/033-37.shtml)

Jobmegdo LobmgbMmo 6E0dOME039005. Jodow®mo LEHMWIEHMMOL bogwydzgul
995003966 doO™M30, GMIgwoi FgEEJds MmO  ghHmsE  JggemgdMEo 69300560
3M0Lssb. Jobmemgdo BwMsz9b dod@dgMore ©bI-306MH5BsL s BHM3MODBMIGMSBIL
039M396F9OL.  dgdgbocro  BIBoLEIBEGHMOS  Tgodegds  gobgzomeMgl BB gMools
39630Md0L G99300900L 96 BT 3065Bol bEGMwYJEMOL 8933w0L godm.

SOBYOMBOL  JobMmMmbgdol 4 ®omdy:  MIGRGHMOWMwo (I momds) o  BEBHMOMWO
(BGH™MOIJobME™bgdo IT - IV ;omds).

59 XaMx30L  30MH39wo Homdmdsybywo ogm bosgroodbobol 35535, doa@ed dobo
@050 5JGHoMOMBOL s MYJHBoLEBHIBEGH™IOL BHGMsxgo F9dgbol godm 56 Fooem GoMmmm
306039600 259myggbgds. BEMOJobmwgdol dgmMg Momdol  36M9356M5BHI00 9SG0
560056 3653-995M9MBOMO  B5JBHIM0JOOL S DBMA0  AM9T-IJI0MO  B3JBHJM0JOOL
d0ds6m. Igbsdg, Igmmby MoMmdOL BEHMMJobmgdol  3M1356M5EJO0 MBOM 5JBHOWEO0S
3M50-o@YO0MO s 5GH030NM0 B35 BH9M09d0L  B0ToM®.  5853OMYIES,
dngdbogwmdlsgobo  5dBHomMos  L3MmMgdol  Fo®dmdJdbgo  5bsgMHMdgdOL  dodsGo.
Jobmengdo MdgBgbo 9mJdggdgb 35dGHIM0MEOIEIE S oo 5dBH0MMBO G056
Enterobacteriaceae, Haemophilus, Moraxellacatarrhalis 000560 ©s 303OMmxmdusgobo P.
Aeruginosa-U 890mbgggzsdo.

©O90LsM30L  B53dom  M3MPIbMdOL  WoF MG MBIMwo s  9Jb3gm0dgbE o
dmb5(3999005 ©IYMHM30¢00, GMIWGIOE SIBEHMMGOID bEH0d0ME039d0L 06FEHIBLoMMO
3°9mygbgdols  moGymzom  mM30L909dL. 306Mm3ge  Gogdo  SELIB0Tbs30s WS35
3°9md(3930 903OMMEMA60BIGOOL o300l Fo®owo bLobdoMg s sbEH0d0MEH03900L
b99d30MMH0 MbsMI0 — F03MOMDMS 3M3NYS300D o8mygmb BEYMOEO BMEMTGO0, o3
0530l IbO0Z 550 56E080M 303900l FoMrdmgdol 59930gdEMBL F5B30MHMBYDU.

3960300boll 8009006 MYy  9sT0sbgdo  BsloGs  SHIMTMYdID
53000mEH0390L s FsloMms©3g #98Mm0yYnbgdgb. 396030w0bL dm3yzs vsdMmsgo sbowo
3b6E0d0mEH030L T9dabs, Bog™sd 51939 doosh dogng dmbs 0dol Ao36MdOYMGdS3, BT
QOOMMS  296353eMdsdo ol 96EGH0d0MEH03900, MMIW9doi3 dog@gM0gdol Fobsswdgy
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MB039MLOCMO 15890 0MZGOdM©DBID, 35MR53HG6 SOLGdIME Jodl @O SWHM
9g09090wb96 d030:MMEORB0BIGO0L g Moy XyMBJdBY.

3.2 B -c0ogdEodmMo s6EH0d0ME03900

59 36935653 gd0L  963H0dsdBHIM0ME ™M30L9090L BOHMB3gwYmRL B-wod@edmemo
G3mwo, OGmIol  Bgdmddggdol 9oy bgds BIMIYBE  GHMIBL3Y3GH0IDOL
(0mbsfogmdl  »xMol ool  LobmgHdo) 0bsgBHogzsgos 96 Fywogds  BgMIG6E
396030w068909535300609090  30gdol  dmddggds.  6gdoldogH  Fgdmbgzgzedo
5006036905 3DsM@O d5dBHIM0900L 256500 Mgds. B -EodBHedgdol Mbsto, dgowfiomb
0543960900l 2569 8980656530, 296530MMDYOL 36g356M15BHJOOL 5JGH0ZMDL. M) M50~
©OIJBOM 35939009030 5630d0MEH030L Fgng3o bgds 530S, 3GM9T-1)5MYMNROMO
05J3H9M0g00L  03M3MEOLOJIM0EMWO  F9MLO  0353L  dddBHIMOME MY EMIOL
3693565@0L  990fig30Logeb. s30GHM™MI  P-odBHodmemo  sbG0d0oMmEH03900 396  sbgbqb
39309651 BMY0gMH0d AM5T-15MHYMBOM dSJEHIM05DY.

B-5dBHodm6m0 96GH000Mm3H03900L X 3R0 890ygds 4-(93600560 sBMEOL 993390
B-¢05d3Hodu6m0 Hamobogob (Lbgoolibgs Go@03owgdom GMedo). yzgws dsmasbol
(39603006900, (3985MB3MOH06Jd0 s 396Md5396930) MM do 0dYmBIds AMROMEO
(bmE®.3). obobo BOWMIzgh dod@gMoMwo MXMIOL 39eol LobmgBL. 39Mdm, B-

WsgBHo9900 sbgbgb D-Ala-D-Ala d5d@gdomeo Mx6maol 39wol  LEHOMIGMOOL
80003605 s Mo gl Mdbo [oMmBmoagbl BHEMBL3YSEH0IBIL LBLEBMIGHL, 9

0f393L  BH®obL3g3BH0PIBIL  OMEIYMBZIL.  LHimMgo 59 6ol godmEbmds  bgds
39bogoeobols dog®  (396030e0bols  LsdoBbgs). ol v3s3d0GmEgds  39bogowobols
053530069090 300l (393) 9gGH0e MdsbL s gl byl Mol 393EH0MA03560l
X39609006 53539060905, M53 05308 BEOOZ SH056JAL dogd@EHgMool 9gadMLHIL.
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0 Penicillin D-Ala-D-Ala
boa55000 3. B-em59959980b Ggeacmols 3gg81cmgds

36&0d0mEH030L 3mddggdol  doMomoo 39dsbobdo  dEYMIsGmgmdL 08580, @A
09o0ds0 9935380600905 5300l XAMBL s Ho®dmdabol Eg@®ogEO¥Ien Fmsg®
Gml, GMIgeoi LYLGHEIds, 80O 3ds Fywgds, bmwm sBmGO F30MHYdS O
39603006 853538009090 oW 3M35¢9bEHMO® 3538060 Qds ool s 35MRS3L
X356090060 53538060900l bs®l (bv)6.4).

¥
(tJJ
=}

12935 erod®odmeo Fs8argdol dmddgwmgdol 3gdsbobdo

IRGoL 39emol AB50domH030 T353306H@Ydd> GomsLMSE
30Bogowobdszsgdongdgwo 1©@> >65333L 30©EE0L 6ol LoBmyBL
Gowgdo (%

338G

boas00 4. B-am55959296%0 5690803903980l 8rr4dgc980lL dg5560bdo

B-@00dBHodme  96@0d0mEGH0390L  9J3L  d9dBH9Momi30MEo  9839dBH0, OMmIgwos
393906305 9mgd9gdol EOMBMLb. oo 9godobszos bgds ME3wgEo  BMEOIOm
00030900l abom. sFoGHmd gb  bGH0d0MEGH03900  49dM0Yghgds  Fom-Lolidglm
06939930900L M™UL.
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B-5dBHodm6m0o 56@000Mm3H03900 04mxBs mmb J39X3IBO:

> 3960300bgd0;

> (398350mb3mM0bgdo;

> 35605396909900;

> 90bmdod@odgdo.
396030060 60300090 gds,MMIgroi 400mINTs30gds Lygms®o bm3zml Penicillinum-ob
doge. 096900030 o bgwmzbn®o 39bogowrobols FoMImgdMmgdo bolosm©gd0sb
059390300 9B9JGHOM. 0bobo 9bsEAMMGOI6 d5dBHIM0gdOL MR EMIOL gL,

®53 0fi393L IXMIOL Logzowb. 3g6ogowobgdo sO39396 YXOILOL 9oL 330560
93930L  LObMYBL, 506308009096 $9IMIYBE)  BHEMBL3G3BH0WIBL @S bgwl  MBE0sb

3933H0MOO0  3538060900L  [o®mdmdabsl.  A9M©s  GHOBL3G3BH0IBOLS,  SOBYOMDOL
R9MIYPBGHI00  39MOMJL0393BH0IBYd0 s 9BEOM3g3BH0IBYd0.  3gbogowobgdo
bbgo@sbbogs LoRds®om 353000 J0006 (30¢gdL s bbb 3Mm3z5¢gbEHHo dIgdoL
RMOI0MGOSL. 58 O™ bgds 39b6030w0bdnds353806M90g0 (300900l 0bsgEH03530s.
059390900l Mx g0 obogol wobolb.
396030060l X530l 56E0doME03900:
0mbgdMmogo  (s®3mImdol  396030¢0bo-3960300bsbs 96 sOL  ogWo
13960396@0LsQ0, MHMIgEoE 399m0d)dsggds dMmEORO30MJIMWO  BOJBHJM0JBI0D ©S
56500090l 5b6E0d0ME03L;
BobgzMo LobmgbMmo - HgHolEIbE Mo 560056 dodBHgMoMwo 3gMdgh@ol dodscro;
d0mbobmgbmemo 3gbogowob G, $30bm3gboowobo(sdmdbogowobo, sd3ogowobo),
Bsbg36m50LobmgBMOOo 3gboiowobo (dg@oiowobo, mdusgowobo, 3emdlsgozwobo);
BIBImb3mM0obgdo- 990056  B-aodBHodmEo  Mameobogsb,  MmIgwos
5393906090905 6-936M056 gMa0M© 999339 CO30EMOMMOsDBOBMO MM msb .
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3Bmdo0s 4 5MmBOL (39535¢MB3MMHOBIdO:

> 30390 05Mds-39Bgdbobo, 303mEMobo;

> 99m69 00MdS-3983599H0b0, 395319OMJL0d0, (3985BMe0bo;

> 39L50g 05MdS-39BRMGHJB0d0, 39BEGHM0sJLMbO, 398EH>BOOT0, 398G 9b0,

3GIBRM39OHsDBMbO;
d9mombg smds-(3983060™M0, 398393000.
BIBOWMB3MM0BIdOL  5dBH03mds  0BMEIS  306039w0Esb  Fgmoby  05Md53©Y.
SB6GHOLEAHOIROEMIMINOO0 5dBH03MdS 30039w0Esb Fgbsdg sMdsT©Yg J30MEYds 85d0b,
OmEe  BEGHOLEGHMI3GHMIMINO0  0656MOBMbIOL  5dEH03MdL. 39BOML3MO»069d0
365903 MO BoamM©gdosb bGogow™m3M3IMNOO B-q0ogdBodsBoo.
396030@0bologeb  2oblb3s3900m,39BsWMB3MMObgdo 96 96056 39EHommo
95GH9OM3M3900L, Listeria monocytogenes @5 396030obol dbasglo  dg@oEowob
69HobE96Ewo LGHsgoEw ™330l JodsMo.

39Bowmb3mMm0bgdo  0(j39396 MmERB0BIOL sergMAOME B17od30sL.gL 36g356r153JOO
399094gbgds  JoMMMyomwo BsMg30LoL oMM GIOL 353090  SBOFOW IS s
3090 MbgRM0E0L,3MmbMmMgol s Yger-gmMHol 935090900l OHMU.
396Mdm39699900 T9gds B-ogd@BodmEmo  GymEoboysb, ®mdgwos doghmgdwos 5-
09300560 bsbBoMmdo-8993339c 3969008 BMWMSB. 350339699900 B-odEo9gd0y,

HMIG0o3 gooBbos d5dGHIMH0ME0YIo M30L90900, doJBHIOOIWO MRMIOL JgOEob
LoongBolb 0630006930l TgIRdo©.  Y39gws  9MLYIMWOo  9BEGH000MFH03900b,

396Md™3969990L 543L 439eabg BoGINM dMddggdol L3gdBHMo s Y39wsby JPMOS
bbgs  B-aod@osHgdmeb  Fgotmgdom.  obobo  sdBHomEgdo  56M0sb 9990
3030mMmMA560Ddgd0L:  LEHMI3BHMIMIJO0L,  LBEIGOEM3M3qdol,  Enterobacteriaceae,
P Aeruginosa 808560Hm. 39850mb3mM0bdol  dbgoglo, 36339698900 o6  56M0sH
sdBomGo L. monocytogenes ©5 993030 0b HgHoLEHIPGHMwo  LEHIGoMIM3IgdoL
90856(0. 0lobo 9839dGHMOO 560056 36930Mmb0gdoL, 0bEHMIsdMI0bsE Mo 0bgggdi0900UL,
9500™35600E0L, d5dBH9M0980900L s MBEBHIMT0GOEHJOOL OML. BA0MO® 53 XFMIRBOL
3bGH030MmEH0390L  0ygbgdab  Lsdzm®bowm, GmaEs  bbgs  ©@bs®Bbo  xamzol
36¢0030mEH03900L 30356  d5dBHgM0g00  MGBoLEIBEGHMWLO  96G1056.  356MdM39693900L
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RO dmgddggdol b3gdB®o Lsdswgdsls 35deg3L 390MIMEM®M 3MEP0T0IMOMOE
069399305L 5 56 459M309gbmod MG 56 Lodo Lbgzsslbgs Labols sB6EGH0domE030.
3mbmdg3H59900 T9g0s P-odBHodMo MHaMmEolspsh, MHmdgwon sGol dogMmgdywo
LEgMboL 355535806, SBGHOMIMBIF0 5Ol GOHM-gMMO  J9dMYgbgdoo FMmbMdsJESTo.
SBGHMIMDsdo  9JBH0M0s  TBMEME  S9OMOIMEO  4M5F-1)9MYMBOMO  05JEIMH09dOL
d0dsmm, dosom Gmeol P. aeruginosa. Lb3s P-odBHodmmo  BGH0BOMEH03900LoY0
3oblbgo39000m, 96 OB SJBHOMEMO  AM5T-OEJOOMO  dodBHIM0gdolL  F0TSMI.
SBGHMIMbsdolb  Jggzsbs  Fgodergds  Ibmerme 39096GHIMMEMS©.  sDBGHOIMbsdo
365JB03o@ 56 0{393L SEgMR0M M95d30osl s Jgodegds 0dbgl 2sdmyqbgdyero
35309639080, MMIGM3  9J30  9WgMHROMo  Mgd30os  (39BOIXML3MM0bgdOL o
39603006930l JodsMro.

B-05gd3s85Hgd0L 063080FHM™Md0. 3000603MM0 gsdmygbgdol dobbom oym dowgdwyeo
(50mgbodg  LB3930BOMOO P-odGHodsBgdol 0b30doEGHMmMmgdo: 3Wws3MEmbols 8553,
LB B0, FSBMdIIEST0.

4395 9B 36935M5&0 990(393L B-eogd@odue MM, FoaGed (350-39¢3g 56 25dm0ygbgds
93996650MmBd0LIMZ0L, 9699 MOMMGME0  FoMASb0  9M9RYIGHMO0S  FMbmmMgMHS300L
@OML. oLobo 3M35wbEGHWMGM© M393800G006 dodBHGMH0ME B-od@odsbsls, sbgbgb
ol 0bsgdGHogz5305L s $8om 065606 gdb bEH0d0MEGH03900L B-od@odme MM,
Poboswdgy  990mbgg3zsdo  B-aodBodsbol  d9d39gmdood  Gmero  0dErgdd QO
3b6EH030MmEH030 396536 ol 9630d5dEIO0M 9539dBL. B-odBHoTsDMH 0630d0E MM 9Ol
0Y969096  3960300bmMsb  gOMs©. B-0ogd3Hodsbgool  0b30doEmMmgdo  Bs396
y439wsbg  96009369cm356  dogBHgeo  B-aod@odsBgdl, 850 FmOOL  Wod@edsbs
353MMm3060909c  BGHogowm3m3gdl, ambm3m3qdl, H. influenzae, B. fragilis o
Enterobacteriaceae 356339790 mxsbob §9360q0b.
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3.3 E.coli-obl55{0b5500c093000 3580g96985000 565@000m 03900l 989G M6mds

E.coli-o 9bbgowo  bofiemogol  sgdmdmer  3m39bLloergdl  dmMol  y39wmabHy

936535¢M03bM35605. 500530560l MM YBOBAOL LEGHIMOEWMH LogMEggddo dmbgzgmolols
dsls 9999905 2odmofizoml bgoalbgs 3969Bol s609dgd0, GMIgEms bsd3MHbscrmo
53309090 56EH0d0MFH 03900l 459myqbgds.
AbmREomdo  sOBYIMOL  SBEH0BOMEGH03900L  BsdMbsm3zomms  LBHIbIMGH0, GMmIgmos
399Mm0ygy9bgds do3mMdMwo BEOOL Lbgoolibgos Hom0mBs969w0l
363H000m@H03mIyMdbmdgmdol  B96mGH03MGmo 33930l @OML. gl BEBIO GO
0909939539005 3600603900  303OMI0MEMAO0ls s 0689J30MM0  ©535090gdOL
9360m3mwo  Lobmgomgdol  (EUCAST) s  sbggg  0d3-ob  3emobogwméo o
53MMSGHMOH0)0 BEobIMEHGOOL 0bLEOEMEHOL doge (CLSI).

36300036000 53963900l (09000359963 gd0l) 80T  J03OMMMA60HIGOOL
93mdbMdgEmdol  JgxsLgdol  (QobLyBOZMOL)  dMozsMmo  BoBsbos  0bygd30gd0L
93996b5Mmds80 3500 9BIJAHMIOMIOL  Fobslfoe  QoBLEBOZMS  F0IOMMMY60DTGdOL
016936030 §0bs50dgMdOL dom3z5obfiobgdom. dMmAbMdGELMdOL 25bLsHw3ms s1939
bm®E0gw©gds  3030MmmMAs60H3g0lL  FmEol  GHYHBoLEBHIBGHMOOL 2036039 9dsDY
dmboGMm0byol MM s sbso 361935M5@gdol Fglfagarol 3Mmigldo.

Bsfemsgol AboGmoo asdmf3gmeo 06939930900L Lod3MEbowm  s6E0d0MEH 03900l
Bodmbomgowdo  dgob:  s80bm3gbogowobgdo,  (39BswML3MMH0bgdo, 356139699900,
BGHMOMJobmmmbgdo, sd0bmymozmbopgdo.

B-q0odBodmeo 56@0d0mEH03900L H9DoLEI6EGH™dOL 39956000
95GH9OMdJ3HJM09dd0 29630039005 ESBL-25x3560mMgdmemo  13gd@GHMol  d9@o-
W5JBH55Dol 458 IMIo3900m, MMIgEms 296900 WM3Is0BYIMWos 3 sHBI0oEYdTdo.
o 593 59 496900l goo39d0L MBosto Lobgmdol dogbom, Lobgmdsms meol o
33560L  Mbgbgis.  9BLmbsgg, U F03OMMEORB0BIGOO  godmoMbgz056  Lbgs
3b6FH0d0MmEH03900L  F0dsOH®  SLMEoMdMEo  OHJDBOLAEHIBGHMOOm.  FoPIWOMI,
39593033060l d0do6ron Fgogbl 80%-b  303MMBwmMJlszobols dodstron 40-60 %-U
(Hoban...2011).
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3b6G0d5dBHIM0mE  36M936M9BHI0L dmMob 9gMES3969d0 ©s 030396930 FgsMgd0m
43905D9 9839JAHMIO0 500MbEs. 58 BEGH0B0MGH03903s Tgobo®Bmbals sdBHogmds E. coli-ob
3359900L 98%-056 80Fomr9d5d0.

E. coli-ob 0%mws@qdol 17,9% §om0moaqbl go5356Mmmadmwo b3gdd®ol d9@s-
WsJBHOTobo  Bo3MOMOM30M909wl. 530353060  ©s 30390530 0b/EHOoBMdsEsd0
9839939IO0 50dmBbs  dbmerm© 03 35dBHgM0gdmMsb  F0dsM™MYd5Td0, MHMIEOOE SO
Dom0mo9b0b9b ESBL-8536@¢)3060909¢0l (03™3BMdGMdS 90%).
303MMRwmdisgobo s  wgzmazwmdlsgobo  90dmBbs  9M99x39dG G0 ESBL-
3603963900l  J0doMm, d3OAbMO0sMY F3Ho89d0 FqLodsdobo 9goygbos 14.6% o
15.9%-L.

9900 5060360 sb godmd0bsdy 5930090905, O™ YoaMdgwgl E. coli-ob
Bmbm3mIomEo @sdgdol dmabmdgumdols dmbodm®mobyo.

5960350, 955GH000M3H03900L 03O0 d5dBHYM0IEo MHJHBOLEIOEHMOOL 2536M3EIXGdOL
©OMME 250M3eg6sL MEOEILO 3MOJEGH0IMWO s MYMOowo 360336gwmds 543l,
M50 gl LEGMOEgdsl  235deg3l  AMzobobmm  bmbBmzmdomemo  0bxggdizogdol
563030MEH03MgM53008  ©193mFgbO(30900L  3M9dBH0MGds.  Fg300mTomm  9Judegli-
993 ©Ho 8900MEI00 9bFH0d5dBHIM0Mwo MHgBoLEBHIbGHMOOL ©iBIJ300L doBboo.
50bodbmeo  slggg 960336900m396  0bRm®As3osl  0dengzs  96E0d03MMdEo
9BoLE9bEGHMB0L OLOAEY35, MOMS MHMGOOm TJBRINPIL BMYOIODO 5M59B9JBHIMO
3693565@0b 2590mygqbgds s 990gdbsls b0, 353009000 9BIJGHIO0 360935653HJ00.
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939530 IV. 56¢&0d0mEH03mMmgBoLEBHIEEH™BdOL domgodommo ©s

30939 O-3959G03900 bigdzergdo
4.1. 560d0mEH030mM7BolE6EHMdOL domdodorm®mo dgdsbobdo

36E0d0mEH03mMO9BoLEHIBEGHM™dS  Tgodergds  ogml  dbgdMHogo o  Fgdgbocro.
90360mMMA60DToL 869d3M030 MHIHBOLEHIOGHMDdS FoMTMoqbl  dm©dog LobgmdMog
030905 @O 93000  3OMABMDBOMGdS©0s. 396906003  MYBOLEI6E MO
3965306Md9dL 903600560300 Lodobbgls  sMIOLYdMDS b 539M3gbE o
06593035305, 390339  d5gBHJM0gOL  sbollomgdm 89dgbgero  MgHBoLEHIBGH™dS. gU
0593960900 LogmEbEolbsMosbo MRJd0sE 08 9b6GH0doMEH03900L 3MBEIBEGHMS300L
900560, G®MmIgo 0M2bsgl 03O MO0 3Mm31Ys300L JOMO0MOE bIHowl. 56 GOl
330009090, Gmd dgdgbowo  HgHBoLEBHIBEGH™IOL  BITMYsE0dgdL ™Mb sbergls
3b6@0domEH030L 300bo3zmMo 9x89Jd@0L 89933060905 Lbgs Lobgmdol dozmrmmMysboBdol
80356m.

B9goolidogH dgdombgzgzsdo MH9BoLEIBEGHMOOL BsTMYsE0dgds sGOL  29b93030IMs©
396306Md90o 3MMEILO. 58 OML BYds sboro 3969E03M0 0bxgMEMBsz00l dgdgbs
96 153960 39bgdol 9Ju3mglool MbOL 33E0WYds. Y39wsbY 3oMmYs dgbfagerowos
0593900 MHgHoLEI6EHMdOL MmmMbo doMoMoO domdodo®o dgdsboBbdo:

> 95GH000mEH030L 96B0dNGmH0o 0bsdEH035309;

> 153oBbY-0Meng399ol FMPOBO3ZS(309;

> 9b@0domEH030l 59BHoweo 903065305 (259Mmq936s) 90360mdMEo

IXOIQOW;
» 9036000990 R O9O0L 25609 39906560l 4963oMmdolL (3300gds.
59 doM0m50 39ds60HT9d0L oo, deerm Fergddo 4sdm3wobs

®9BoLBHIBEGHM™O0L bbgs dgdoboBbdo. ogomoms, 39@EHsdmEwGo ,dMmbEHOL” BMMT0MmYds
(5 GgbsBommo 496900l dgdgbs, MMIgEgdog 0b30d0MEYds  9bEGH0dOMEH03900m),
L580BbY-IMg3meEol 080GSE09, LH¥TOBEY-IMeg3MeEol Bggdudcglios.
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5630d0mE030L B9gMdgbGueo 0bsgd@ogsEos
b@G0domEH030L  MHgBoLEBIPGHMBOL  Yyz9eeBy  A93M(3Igdro  d9deboBdos
0659d3H035300L Mg5d305. Abgoglio 89doboBdgdo 65350 xgMM35605 s BMBJ30MmboMgd96
093600 Ubgoslbgs Jodom®mo  xawmaol bogmogMgdol 900560y B-q05d@odgdol,
530b6my03mbB0oEgool, Jarm®sdgrgbozmeol, goHom®MmdoEobol, wobimdozobol s
bbgs. 06593035305 bgds 1390396900l LObmgBOL bstrx by, MMIWgdoa L3xE0ROMEOS®
9530609096 56GH0d0MEFH030056:

> 5b9bgb dob ImogoEoMmYdsl;

» 56039396 dob 55306mdsl LEToBBYLH6;

> 8909393505 Y)O00gONJg0Ib ;

» 56 53009396 LMo gdIL Mgo0M9ds ObEOBML LsdoBbYLMLB;
» 00005650 565002909096 56EGH0d0MEH030L Fmeng3resls.

1530B69-0meEg3MeErol AMEOGBOIIF0S

9BobE9bEGHM™d0L gl 89dsboBdo 95319dbgds LsBOBBY-0meg3MEol GG mOoL
3933305L, MMIgmbsg bgds 96GH0doMEGH030L ©353006M9gds.  MgBoLEBHIBEGHMdOL gU
G030 090dqds  0gmb gob3ommdgdmo  mMo Lbgssolibgs d9doboBdom. 3oMzgwo
0535380609305 B3MbEHbMOHO gm0 FMES30900L  FoMIMIMBSBMSD, HMIgeos
0fi303L  130BBY-Imwy3wgdool LAHOIIGVONW EF3LWOWIOL ©d> 5HE3I3L  39380OL
3b6EH0d0MEH0396;  89dosboBdol dgmMg aBss 296900l 9MLYIMDS, MMM Q5O3EJTS
d9Lsdewms  Imbgl  3mOOBMBEGHIMHO  BHOBLGEGOOL  Lsdmowgdom. o3  g9bgd0L
36 JGH9Jo0 9bghgb LsdoBbY-IMeg3MeEgdol IMPOROEF0MYDL. F933w0wo Bsdobby
Boffomd®mogzs 96 mEr0sbs  MOYMbI3L  9BEGH0dOMEH03900L  FoLmsb  Bogemmgdols
36MHmEqLL. sLgmo d9dsboBdo  smfgMowos gM0MOMIOE0bmb s ob3zmdoEobmsb
9d0050>0090580. gl 9563000MEH03900 9039396 MOdMLMIGIOL Gbd309L. MOdMLMIo
®b63-0b F90E0Mgds 859490 MYXMIOL 989G 0336  ghHome@IoEgobols
9gd0900900Lgsb.
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363000mE030L 35009365 303OMdMMO MR MY

M9HolEBBEBHM™dL gl d9gdoboBdo sbgzg bIoMsE 23b3IdS s J9B30MHMOYdIIOS
3bEH0d0MmEH030L 903060900 Y90 S 9J9sb  godmdobstrg dobo {izmas
L5FOBBYBMID  F9I30MGOMos. g FggoboBdo  Fgodegds  gobbmM309EIL  MmMo
do60050 Laboo:
56¢030mE030L 5g30MM0 459Mm©Y3600 d03MMBIMEO VX MJOO0EI6;

3969 89906560l F03MMBME0 VXMJOOL 2ob3wIMOOL IMM3J30m.

M9HoLEH6EGHM™dOL gl MmEOo FgdsboBIo ImJdggdL F9mebbIgdmErs®, JMMIYNIEs300L
360b3030m. M9HoLEBHIBEGH™OOL F9J560BTo 49B30MHMDYdIMWOs 9BEGH0dOMEH030L SgE0IOO
39993600 d5JBHIOOMWO  MXOJIOO0ID, MMIgwos 9gxwydbgds  L3gEosoHIOIo
3OwgdoL 65360530l 3MPomdsl. obobo Jdbosh 9.f5. GHEMobLIgadMEb 3:B39dL. 3mA39dL
5430 153NS, FE03M3933H0EIOOL  FIMPS, YXMII0Es BOgME0IB  A3MgdmTo
390m©936mb  GHmdbowmGmo 60309693900, Jugbmdom@GHozgdo @s  9bGH0BdOME039d0.
50559500  (36mdoE0s  dodBHgMomwo  3OMGHMbMGHO  3md3gdol  bymo  dJoMHOMsEO
b3gemyxsbo: ABC, MF, MATE, SMR s RND. ABC s MF bdo6os 4650 09000,
059396009030, ULEIR0W™M3M390do s 9bGHIOHM3IM3qdd0, M55 MHBOHMb39ymul  dob
9BoLEIBEGHMOSL 35300 gdoL s bbgs BEGHMMIEGOHMWsE Abs3Lo BogmOgM9gdgdoL
9d00s600.

30360mdmo MxGOgEolL 4969 3g38Mbols gobgmomdol (33eogrgds

XMool  d9006M560L Jodom@mo dgagbowmdol dg33wrol godm bgds dolo
3963oMmdol 93060905 96EH000MFH03900L @S bbgs Jodo®mo bsgmmgdols dodstron. gl
5oL 2053 B9OBH0MMO B5d3HJM0gdol MIHBOLEIBEHMOOL ghm-ghmo dgdobobdo. oty
999086565 doe0sb o GMEL 535dMdL s FoMBMoygbl sdsEHId0m MY MO
©5330L  BOBOZNO  dIMOYML. 2969  F9ddMbs  HoMTMoqbl  Fs30MIMng3MeEME
60300969008 G 3033065300L, MHMIGEMSE 99300 13930803IM0 b3 MOOL
35M509BHM9do.  otg 9990665 93930bgds  GMyMmOmE Lgwgd@om®o BsMIMO o
9dmd09gdl  963H000MmEH03900L  J0TSO®  dodBHIM0Eo YR GIOL  IMIbMOdGMOIBY.
9536000900,  3mwododbobgdo s  Lbzs  3006MHMBMIMGO 360935653 Jd0
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©0xb0Mgdgh  d0w030MYOO  BIB0IB.  ToRO0MOE, P-wod@edgdo  s©(9396
WXOIoolL Foabom 3mMm06900©sb6, bmwm  Wo3mbods®ogdol d3mMobmwo bsfowo
396090 os 3933660l bgs B9bsdo s Homdmoygbl dgddMBOl  doHomswo
05MH0gOL .

005653w9d  36003b69mgzsbos  MgHBoLEHIBEGHM™BS,  GMmIgrog  3MBGHOMEgds
3m6M0bgdom.  OmamOHE3  oym  HBgdmoe  s0bodbmwo,  B-wsd@dmémo  xyMRBoL
3bGH0d0MmE03900,  BH9GH®303w0bgdo,  BEHMOJobmwgdo 909396 983G Mo
LEEHOYIEHMOJO0ID Jos MYxMgOL LBogM3gdo. sdoGH™ad, JoMHOMIO MIHBOLEI6EHMOOL
994oboBdo  0fjgg3L 396990l gJudMglbool  IJ3gOMYDIL,  OMIGOOE  93MEOMIOID
bbgo@sbbgs 3H03900L 3mMH0bgdl. 2496900l 9Ju3MgLOOL GYYMESGMOYIEO (33XP0W DGO
31939 33056 3mM0bgdol 99500396 MdIL s Jgmdwrosm 3609369 m3bs FoBIMEMD
dobodscm®o  0630d0FGHMmOHMwo  3mbi3gbBH®s30900  9BGH0dOMEH03gd0L  dodsm o,
MMaMO035 39BMAHIJBodo s 39BRMJLOGH0B0. BMmYo BdsdBHIM0SL 543l MgHBOLEIEEH MBS
99906560l F9fig390MdOL MbyBY. dogomomo, Pseudomonas aeruginosa-ls 99936 sbols
0905009960580 g3l ook 3MmBGHs 3mGm0bgdo s GH®MobLIYIIMbMEo 330l
35059 x39dGHMO  FMFomdLMD  gHmo, F03MMMMAB0DBIo bgds MBOLEI6EHMwO
7oOOM B39gEGHMOL 96EGH00OMEH 03900l J0TsCOrI.

50bsb0dbs300, MMI  gMmMmO S 03039  9B6GH0BVOMEH03Z0L J0doMmd MgDBOLEHIBEHMISL
dgbsdems Bbgsslbgs d9doboBdo gobsdoMmdgdgl.

4.2 396930360 ©9EgM30bs6EJd0L 39053930l dgdsboBIgdo
963080mEH03990L 308sM0 35JGgIMOOMWo MY MIIO0L MgBoLEBHIBEGHMdS Fgodergds

3960LsBEZOML dMogz5c0 3gbom. gU 496900 53MmPOMGOIE  96E0dOMEH03900L TTgew
13930830396 3ogdl  (B-god@oedsbgol), O@Iadog  0353L  9b6GH0dOMEH03g00L
dmddggdol doBsbl (RPP 3ool 9960). 96@000m3H03900L ©sddegero  (30¢0900L
953000609090 296900 MBOHWB3gYMRL 5dGH0MEMO 6EH0BdOMEH03900L 4569365L.

23905 5doby, MYHBoLEIBEHMOS F9godergds SLMEOMGOMEO 0gmb SbEH0dOME039d0l
1530BbYgOOL F53MmPOMGdJO 3969d0L 335 (3093005b.
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396900l gl M35 MOEbMZB0  9M0sDbEJd0, MMIWIdoE dodBHgM0ogdl 960 FgOl
M9HoLEIBEHMONL  JONPOMMO©  M5dEIboTg  9BGH0dOMEH03IOL  B0TsM, QOO
5EdSMBO0M 396 BsIMYs08©JdM©S 83wy M™mdo 9o 93sdd0 3EsEool 3Mmigbol
259m.  d59BH9M0gdL 59300 BIBMEH03900L MBMT>BIMO  IM935¢BIMM3BGds, o3 Too
15995905l 53l PO0MJIoL Y3996 OEbMzOMb.

50 9653503960 ™36905L MYBOHMb3gymal d59dEIM09d0L HI—0L YBdbO s FosNMD
39693039600  0bgm®TS300L gooBobs  MEmom© YR MJ0EIL  MxMgdo.
063m®35300L  goo39dol 53 gBOL 29608 3MOOBMBEGHIWMOHO  gowo393d 9hHmgds,
3obLbge390000  39MGH035MMO 25539000,  MoEg  MolbIMdL  §0bs3MHgd0Ib
000000530 gdbg  2500539d9L. 3MMODMBEHIMEMI® 2oo3gdol MbsMOL 2sdmygbadom,
MXOIOL  997dwos  99HBMdg YOIl gosbEgl  ggbo,  MmIgwos  960FqdL
36&000mE030609B0oLEIEEGH™BL o6 sboo BogmogMgdols 99350 oHBaol
F9L5dEGOEIMBSL. BJEHJM0SL Fgdeos JobsbmME3ogEml 0bgm®dszool b3g3053032960
39330 56 MM Lobgmdol Joabom, 5539 Lobgmdsms FmMob.

30dMmd9b, ®md  MHgHBolEIPEBH™IOL  Lbgosslbzs  g9bgdol  3mOOBMbE GO
39053905 DoM0moagbl  d5dBHoMogddo M GHoMgHBolEIBEGH™dOL  LHMsgo
Bo9MYyse0dgd0l 800356 FobgbL. 53 3OMmEgbdo  3gbGHOIWNEH Ol SLOYIEIOL
bbgo@sbbgs dmdowMo 296930379600 gergdgb@gdo - 3wsBdogdo, GHGMsbldmbmbgdo,
IS- 9a09896¢39d0, 06Egambgdo.

3@sH30gd0 I30609 Dol 30632906 ds©0 ©HI-0l Jmerg3Egdos, HMIMIdO3
0530MBWHE 8dMH5MdID  30GHM3EsDTd0. 3sHBToEIdO dodBHIMOMWo MXMIOL
©59M9)30009090 396930300  9egdgbGos.  olbobo 53M©0MYd96  30gdUL,
MBONB3gYmRb  Bbgoolibgs  5@a3@o30m  mM30U90gdL.  3sBAMGO  296900L
3900539bs 0MH0MOII© bmOE09EIds MO0 35dBHIM0Mwo MXOIOL 3MmbEsIEGHom
306000900l EMML. Fglsds8oLsE 3¢sH0IYIL, HMIJWMS MOPOJOMYS33Ws bEYds
059G96M0gdL ImEMob, MHmadgb 3mboras30mGL.

3¢5Ddogdol 360d369em3z560 Foboliosmgdgwos ©sdMmM30gd9w0 Mg3035300L
Mbo®o, 96w dz30wgmwo SLEngdol dgddbs FIMdWOMGO FMeEg3ol BoBHMOEIBY.

MR OI0L 39gmxzol 999y sbos Homdmgdbowo »Mx®goo 00gdl bd-ols dmwrg3Eol
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9o Sbel, GmIgeos  Sbswmyom®os  Lofgolo YxGgol ©HI-ol  dImerg3erob.
093e035300L  3OMEgLo  Fo®0dsmmgds 15-20 3owmgzsb0 9BLEAdOLYSD T9gIAIGO
19MI96GHwo 3033egdbol - Hg3eobmdols d9dzgmdoo.

GOBL3MBMBo g3y B9JBHIMOMo  9gbgdol  IMOOBMBEIME  goE9bsdo
Bo®orem  9e9dgb@l  Fomdmoygbl. GHGMmoblLdmbBmMbgdo ogmxys Mo ©s JoMGH03
GOBL3MBMbYds,  MHMIWGdo3  LOZ9MIMOM®,  MOIEOLLRSD 630 bb.
3905MEMdYb, MM  OGoMEo  GMBLIMBMEYdo  dgbsderms  FoMdmodzs IS
999963900bgsb, HMIgdog 990mbzg30m 508MBbDbIL 9O MTsbgmol az39M©om. olobo
390339396 96@000MEGH03MMHgBoLEGHIBEGH™MOOL  g9gbgdl, MMmIgdos FoMdmoygbowos IS
9w99963H900L 0009bEGHMMO (56 MomMJIob 0wIbEHWMO) Sbergdom. FEHSE00L F9IRO©
gm0 9wgdgb@Hol  0bogBHogzsgos  bgwl o6 MBwol o350  GHMIBLEMBMbOL
39099 PO0WdoL  glodegdEmdsl. v  BHMIBLIMBMbo  J306g  3eoBT0IBYS
WM35¢0Hg0o, 35906 ol 0g3g3s 0lg, MMAMEME MmMO Foblibgs390vwo GHMIBL3MbM™bO
(Darmon....2014).

0b¢9a®™bgd0 ©93m300bs5:30mw0 LolEGHYss, MHMIGELsE Fgmdwos 35B9gEHOL BMEOI0c
do0m30Lbmb 296900. ombgoz35 0doLs, MM 0bEHIYOMDIIO M30LMs35 IMBOEIMEO
999963900 56 560056, F500 SbMEF0SE0S BHMIBLEMBMOYIM6, IS-056 s TgogMHgdgE
3@oHJ0Jdsb  5d3g3l oo Lb3goolibgs  BodBHgiogdol  Lobgmdoms  dmMob
563030mEH03mM9HBoLEIBEGHMIOL 296900l 25odEHD  BMez56  39dBHMMgds©  (
Kaushik...2017).

®9oLAHIBGIWo 3bdEdo 3003 YBOM OEO JMdow Mo gegdgbBgdos. gu
99dgbGHgdo 89o3s39b BbJgon® 96 RO, 0bGIa®sBY 3bgdL, Bgrdeosm
B539b90s  3MMm3sM0MEHMW  JOHMAMbMIsdo s bbgs ds1306dwgdBg  3mbomaocmgdom
3900533995 (Juhas...2009). 496900l 25053995 bgds IMIMsz30 GMeol dgdsbobdols
LodMoEgdom. gb 3MM3gb0 B39MWgdMH0Z 30MMdJdTo (BOEOL dglgzeol gsbs) ICE, IME
36 GI gomamlicmdsdo s655g@0em0s. 39693H03mM0 Toboerol gosgds Gglodergdgeos
dbmEm© MYxMHIOJOoL Moy 05Mm390d0. 3MMOBMBEHIWMOHO 4553995 B3gMWwgdcmog
Do00mgdL doe0sb B0 Lobdo®om, Fs®msd 563390 306HMdGdTo (SOS LobEgdol
395JHoME9ds,  3mb30GO0BsE0s 9B MxGgol  Fsmoo  10d33M03g). 5323560
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9099963 900L 3mMH0DMbEHIMMO 45053995 bgds 96EH000MFH03900L MbsMBOLLL, Mo
bl fgmdl  3OMEgLoL  5gdGH035305L.  FoROOMO©,  BIGHOOF0IWObol  SOLYIMDS
55JBHoMgdL  tetR  GgHBoLEBHIbGHMOOL g9l Tn916— o, Gog 0f393L 0bGHIMsBOL
2990boE35L 5 2ob530MMdGdL ICE- b dmdowobsgost (Delavat...2017).

IS 9989630 960L 30639000 FMOOMHO 49693)03MM0 Jgdgb@gdo, HMIEgdO3
05J3H9M0gddo  50dMoBobgl. gl 9w9dgbGHI00 FgoEogL  BHEMBLIMOGE0ME  2obgMgdols
LoABOEgAL (gotqs ISI- obs). Mmommgmeo IS gargdgb@ol dmemgddo sGob 16-41 bp
Loa®dol 06390 FH0MYOs©O  Q96TIMEMGdgd0.  49BTIMEMGOgOOL  BmTs  L3YE0BROIWMOS
000MYM0 9eg3gbGHobm30L s Fgodwgds 0bEHgMm0MmEIL Bgdoldoge MmMm0gbEs3000.
G063 fobo, IS 9gegdgb@o 8903538 060003 M6 4oblbow {oliszomb Rs®Bml: 3oMHggwo
53Mm@OMYOL  BHMIBLIMBOBIL, 9930w gdgl IS gwgdgb@ol  gossEPOWgdolsm3z0L,
d9mM9 9560920 MIOL  GHEBL3MLIBOL  5dEH03MdsL. Fobgszs 0dols, M@ IS 56
d903353L d9Mbgmen 608bgdL, 500 F9d0s0 FoI0EBME MgBoLEBHIBEGHMdOL 99gbgdo,
OMIIdoE  39bmMogLgdos MM IS ggdgbBl FmMob. Ly MM, dodBHIMHOIEo
LoBMPoMGds FgodEgds Bs0MZoml gho offymdoer gqbmds (9.§. "bLwy3ghaabo”). o6
5O0L 530 gdgo, MHMI 3m6309G M YxOIL 3Jmbogl  9BEH0d0MEH03900Ls©A0
9B0oLGHIBEGHMO0L y39gws 2960 s Fooliggl ol g MY MomdYOL 03 306HMdJOOL
dmmeobdo, Mmdgwdog  M9BoLEAHIBGHMdOL  g9bgdo  Fm03m39096  LgwgdGHome
M30M5BHJLMBSL.  Lb3ToMOLoS, vy F0z3MMdomIol  Sb  F03OMMMR60BIgoOL
LOBMYPSEMYdsdo 046905  Lbgoolbgs  MxMggdo,  MHMIgdoi 8093903690056
M9HoLEIBEHMOL  MMbsE LBbgoolbgs  Lobgmdgdl. gosMbgzol  dgdobobdoom s
3mOH0DMbGIMO0 gooEsbol 39939mdom Ym3z9gwm30l 6ol dgbodergdgwro BsFoMHm
M9BoLEBHIBEGHMIOL 296930l 9mfyds dm@EsbE 496900L 350056EHGOPD -5bEH0dOMEH 03900l
L580BbYg00, M53 FodM0f393L BTl sHSWO 5I3EH0MJOO 35MI056EHOL gohgbsls.

4.3 958500MYdo B3gdB Mol B-eogd@sdgdols 3oblisbmamgds

ESBL-396M396@3900s, Gmmgdog sbgbgb 396030w0bgdols s 398sewmbidm®mobgdols
MAM53@gbmdol, 3o ImMOL  mdlodobm—P-wsd@Hedols  Fgdsagbawo  bsfowgdol
(39896OMJLodo, 393 ©s 994 MoMdOL (39BSXMB3MOH06JO0 S sDBEHMIMBs30), Dogsd
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565(398500306900L 96 396M0539693900L 30EOMEODBL. QORIOMMIOIo b3gdGHOol -
5gBHodsDgool MIM3Eglmds 09336900 B-a5d@odsBgdol $3dgmol (Ambler) A
3ol o 063000M©Jds  B-0ogBHodsboll  063000GHMMd0m  (3Eo3sbols 8039,
LB BHod0 O BHOBMBIET0). 3BBGOMBL  MGHBOLEHIOEHMBOL bbgoolbgs d9dsboBdo
B9BOML3MM0Bgd0L d0dsGm, Fs36sd d0MO0MOE BST0IMMYOSL Fo0bi FoMTmowyqbl
ESBL.  25850G0mgdmwo  139JBH®™ol  B-aod@oda®s oMol 9B6EGH0d0ME03900L56
05J39M0gd0l o330l 8AEZMO 03MOPO. MsbsdgMmM3g dMbs(3909d00 B-od@edsHgdo
0Yma3s mmb IME93MwNO ¥BYRs©: A,B,C s D. B-xama0l 13960396@& 900 809329336905
399w m9bB0dgdL, G50 3539MHANPEL Fomdmoygbl Mmool sEMmdo. sbsbgbgdL

3MQ0M© 99933 go GHodob 39MHdgbEgol d0s3m369096.
ESBL- M9%0L¢)gb¢™dol 99456013700

3o0mymxngb  ESBL  ®9%ob3gb@mdol  Lsd  doMoms 999560DaL.  yz39wsby
3600369035605  dodBHgMorIemo  B-aodBHodsHgdom  9bGH0doMEGH030L  P-anod@edvdo
Mol 139Mdgb@mwo  30MHMmobo. gb  BIMIPGHO  9d3  BEGHIGOWMIM3IIOL,
3™bm3m3gdL, 96GHIOMdsIBHYM0gOl o Bacteroides fragilis; ©GBoLEHIBEHMOOL  gmey
99956080 8MBscmgmdl 3960300b 99853538060909e00 (30gd0l »dBOL (33¢0Egdsdo.
139305830900 39603006 9353530009090 (300l FMEOGOISE0S SOOL JOIM-9OHO
353500 MHgDoLEGHIBEGH™dOL dgdsboBdo Staphylococcus aureus-ols 3gE0E0obols s s1939
36939m3m30L 39bogoobols 30dsMmm; M7BoLEI6E™MdOL dglsdyg d9dsbobdo JMmTscgmdl
3M59-29509MBoM0 d5gd3HgMH0gdol F9ddMIBbOL A99BHIM056MdOL T9d30M9dsT0.

90360mMM560Bdgd0 99%  9gdmbgzgzdo dgMdbodos®gbo sG0sb  39MdM3969Tgd0l
800s6OHm, 0Mdzs 3965136 3gMom@do  gobodbgds 390339699900l  dodsGro
9BobEBEGHMO0L dBsOO BHgbgE0s, MBS 859BIM09d0 A90M0TTo39096 R9MII6E)
39O MdYBHOWO@GoFoBOL. 98 F03OMMMPs60DBTgd0m  0bxozoMgdol  3OHMdWwgds
9900909:
G9BoLBHIPEGM™Os  39603owobgdol s (39BMWML3MO0BYdOL  J0dom  HBOML3L
do6005©0 s 3608369wm3z560 96EH0d0MGH03900L X yMBJOOL A5dMYygbgdsls;
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05boyMmErowo 309 HoLEGbEH™MdS bbgo 36¢0d0MEH03990L 803sM 0
(5806 03mH0©d0,53E™MMJobmmgdo ©s 5.9);

ESBL-0l U{iog30 29360(39c0gds bbgs g053-mmymaom dsd¢giogdl dmemol, Hmdwgdos
909336905 Lbgs 4356M;

ESBL-oll  250m3wgbol  Lo®omvmmg  Dmaso©  900gdvmo  359@9IM0MEma0meo
99 Yd0m;

bdoMo 56059539dEHMM0 30006039900 33MObsMdS.

ESBL-35360M@¢)3060900¢00 8543960900l (030960 Fo6dmdsygbargdos E.coli o
Klebsiella spp. 50 35J39M0900L oMo ESBL- 990dwqgds d933b309l Lbgs bobmzmdown®
9¢)509000: Proteus spp, Serratia spp, Citrobacter spp 5 bbgs 9b3gH™MdgEgM0gdd0 (oo
dmMob  Loerdmbgegdo).  dmerm  fargdol  gobdogermdsdo  ISBL  Mgyol@®motMgds
5658553960 d96E0Mgdg dodBHM0gddo, MmamMoiss Pseudomona spp. s Acinetobacter
spp. Bgomm Bz96 339 903608690, ™3 ESBL- 9m36MM©3060909¢  d5gGgcm0gdl
SbeEoMYdYWO 9BoLEGHIBGHMOS 593, 5055 G™ 396030o0bgdol Qo
BIBOML3MO06d0L  Bodsbm,  9MIg  9bGH0d0MEH03gd0L  Lbbgs  xym53gdmab:
5306m03mB0gdmsb, BEHMOHJobMmmgdmsb, 30m-G®Mm0dMmJBsBME™b, SBEHMIMbITMb.
563080mE03900L 808536930l @OML P-od@985HYdMb bgds od@odmMmo Mmool
3006OHMwobo.  g9bgdo, OHMIwgdos  3sLbolidygdwgdo 9056  B-odEedsBgdols
LOBbPYHBOL 3MPOMYOsDY, 26 SAIOMEO 90106 OMYMEOF JOMIMLMIGODY, sLg3g Lbgs
dmd653 396930300 9w9896GHI0DY. FogMsd gl F03MMMMb0BIGd0  FaMdbMdIMdSL
539696 B-edGHodsBgool 0b30d0@GHMEmdoL J0dsOm (3eo3wmbo@o, GHsbmdsd@edo,
bYEdSBHod0). LimMg 535 9x3w9dbgds ESBL--0L  25003¢0gbs.  qsdmGs@ ™Moo
AILEH0MO0LIMZ0L  45dM0Yghgds  3e0o3MEMbsBHo. v) BosAdo 39399 Mba@ ol
535390000 dgLsdg oML (398MEMB3MOOBJBOL 5JE03Mds 0BMHPIdS BHYuEHOMIdIWO
93590l 300sOm, gl 300 YOL, OMT FES0 5oL ESBL- 953600+ (3060909¢00.

B-a5gdGodsBgools 3esliogolszos
ESBL-0L3s0930353008 60 Lobgds s6LgdMAL:dmemg3mEmemo - 5389M0L
5363060 - ¥93-x 53Mmd0-890gOMLOL.
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3mgg3men®o  3eslogozsEos  ©sRwydbgdwos  9JBHo®  bsfoedo  580bmdzog9d0l
30mEMm05Hg s BgMIG6EHJOOL 396GHMOL 5gBH0MO LBEHMMIEBHOSDY. B-wod@edsbgdo
5306M3553900L 3mIMmyol 156303 Y3eMdOL bomolbbg ©sdm309dMEgdom 0gmgs
mmb Imwg3MwY6 xans©:A, B, C s D (gbMowo 1). A, C s D xam1900 LyHobmwo
A030L 3OM3HJoHgd0s, bmwm xamx30 B 5dBHome 396GH®do 990393l 9em 96 mE mrymools
5G™AL. 5d0G™A Jom SB939 FGEHOIM-39E)S-9dEHodsBgdL (0.0.¢0) »fim©gdgb. G9sMgd0m
3356 )MI0m  BoMydErmdl  3asllogolzsEos, M®mIgwdos 2om3seolfjobgdrmwos
09BHOWSgBo05Bgool, OMmAMmO3  BMbJ30mM0, 1939  LEHOWIGHMIOMWO  M30L9d9d0.
3063950 0b 259mg3996cs 1995 (gl s 4905393535 2010 {gerl (Lushniak ... 2014).

09 oErodBo05Bgdol 3emaboazogsos

semslogogsge DO TR Lsigmgsre FMBr@opgBomre
s oodge LBlymaggo BTaibn..
- 30FMm Ligdame  3gBogerroebybo.gofifm TEM -1, TEM -2, SHV-1

L3ndaolgogsermlinfobybe

IsPmm Ligdgyfe SO0 @ §30mp LigddMol sHY-2, CTE-M. FER-L VEB-1

= Boaerdoedeoto

LgmeBgme

3SMBm3nBaBsBaEn  SOTOMS0BIEsToE0 EPC-1, ImI-1, SME-1
B0t EBtolnBn3erIUMd vIM-1, IMP-1, NDM-1

8 S SESgs ol - . » IV » NDL

eggqg DOVTBD e Bearrals 3Bm3nBnBsBote

BB LSMMoBto AmpC. FF9.ACT-1. CMY-2, FOX-1
GIBrerolofobbe MIFR-1

o n 3 > ]

OZA-godol
4EBoBgR0 B e R R T )

3:Bm3gBnBBgbo
ou . FEVECH Ak 1 Gl

s ved SEELaE al_iwe S Acfcrob Eoummsiombite or s s B Ormio onhe on
R 31

sb®ocro 1. Jeagmg 329960 3075603035608 $08¢9MHob bolidgdoos

3694300 JsLOBOISE0S JYHBMBS BIMAY6EHIOOL LYBLEHMEH™ME B39EF0BOIOMDL
(599900 396030 0bsHgd0B s 39BIML3MO0BsBIO0ID 5dEH03mdOL Zofiorm
1399dGHO0m, IO  FOBIODNMYO0 B39dEHM0m B-wod@edabgdom (ESBL o
39605396935H9d0m) s o IMABMOGEMIL 063080FGHMMGd0L B0 (Jeogmsbo
953539, LEdsgd o0 s BHoDMdJEST0) (3bO0wn2)
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235560 LERBLEHH.3HMR0
o 0B30B0GHMGID Fo68m3ow060

BOBO e

Cephalosporinase AmpC, MIR-1

S.aureus

TEM-1/2, SHV-1

TEM 3-29, TEM46-104 SHV2-
28, CTX-M types
TEM 30-41 (IRT1-12)

PSE-1

Penicillinase

Broad spectrum
Extended spectrum

Inhibition resistant

Carbenicillinase
Oxacillinase OXA-1 (OXA-2 &-10 derived
ESBL)

FPM-1 P. vuligaris, CepA B.
fragilis.

IMI-1, NmcA, Sme 1-3

Cephalosporinase

Carbapenemase

W > > O > r r r O

Metallo-enzyme S.maitophilia

Penicillinase - - B.cepacia

3b®0er0o 2. 59b53029650,3005b0%035608 BT-x330280-8900096Gbob bobdgdoor

30039000 X3RO (3sbo C) 39xsemldm®obsbgdo

306390 X3MIBO 9dm0o;353L 300539560l 95530L dodsrom d Mo
B9BOWML3MM0BsBIOL. 29bgdo,  OMIWwgdoz  4odmM0dNdsgzgdgb 3  3gmIGHEHIOU,

WM3S0DEI006  OHMAMOE  9bBHIOMOSIGHIO0JOOL  mxsbol, slggzg Lbgs  mxsbols
0543960900l JHMBMbmdgddo. 093600 Lobgmdols dsg@geosdo: Citrobacter freundi,
Enterobacter cloacae, Serratia marcescens, Pseudomonas aeruginosa AmpC-39bols
399mboG3d 00, MO3 ©IIMIOEIOME0s  0YBO-dEodgdol  (sdmdlsgowobo,
593030060, 090395990 S 3939 MbM3MEO F5535) 9Ju3MBOEOOL OMDBY.

OmEs  80dBgmos  sdmod«dsggdl oo  MoMmEIbmdom  (3985ML3MOH0bsHYIL,
d9L5dgdgE0s BsdMYgo0dIL MIHBOLEHIOGHMDdS 35MBM3GBYIMb s AobL3IMIOGdOM
9093969056  (Jacoby...2009; Quale...2006). om93> 3969008  @oo@Sbs  AmpC
35D80©gdbY, ®MIgeoE 98 deaemlb O™ 3906086905, Jdobol Mgome HobsdoMmdsl
3500 BOOOM 2036 (39egd0LOMZOU.

306390 X250l 3sHI0OHO B-od@sdsHBgdo 33b30Yds 0830005, 3069 B-
Wod@BHodabgdo 2be (Doi ... 2009).
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39mM9 xXaMBo  (FEslio A s D) gadoem b3gd@®mols, 063030@Hm®M-MH9Bolidgbdmeo ©s

395356000Md9Eo B3dGH®Mol B-esd@sdsbgdo
B XaMB0 9033l 3960300bsHIOL s (39BIXMLMOH0bIBYOL, BMIgEo;
00MH2Mbgds 3e93Esbols 35935000 s 58dGMHOL 3¢oll0GO3S3000 80939936905 A s D
3@obl. gl B-e5d@HodsHgdol OO X3R0S, OMIWoE Fomdmoddbs dmwm 20 {arol
3968530mMd5d0.  3960300bsHYO0L  J39xBMBo  2a  [oMTMo©gbL  P-arod@eBgdols
3905609000 353565 X3MRL, HMIWLOEIGBVMOMWO 5938 30EOMWOHBNOO 5dGH0ZMdS.
obobo (o9Y3960 B-59d@o35Hgd0s 36T IIOOM 339000, 39MIMP BEIGOWMIMIGOLS
@5 00300000 9bGHYH™M3M390d0. 306053 guo  9bgbgb 39boiowobol s dob
Dom0mgdm@gdol  (583030w0bo s bbgs) 30OMEoBL s 10-x96 MRO™ 653W9ds©
3BIBOML3MM067dOL.  356G0539699900L s FMbMdsEHoTol 396900, HMIWgdoE 3sBvb-
0bd9b69wbo 96056 Bom godMmBM3s3905g, WMISE0BYI0E JOMIMBMBGddo, 0IEs
DMQ0900 BEBOIBOWM3IM3MNO0 3900030¢0b5Dgd0L 9bgdo 3wsBTogddog 3b3gds.
Jd30xams3  2b-00 49960569005 B-godBHodsDgoo,  OHMIWIdoE  0MES©
53000OME0HYOgb 390030 0bgdL s LHZOILBIS FIBIWML3MOHOHYdL. ollobo Fomowd-
3M3bMd0569900 56056 B-eogEodsBgdol 0630d0EMMGOOL B0t (3eo3Mmbol 35539,

GoBMdg B0, Ledod@sdo).
J439x R0 Zbe-b, HMIgwoi 309336905 ESBL-U sbgbgb mdlodobmggocmmlidm-

06900 (3980@9gdb0do, 398MGIHB00d0, 39B3EGM0sJumbOo, 3983OMJLodo ©s (395393080)
@5  9mbMd59399900L (5BGHYJMbBs30) 30OMEWODL, FogMsd 56 sbgbab (39535803060l
(398™JboGobo,  (398MGIGH00) s 3960539699900L (080396930,  dgM™m39bgdo,
©MM03969d0 ©s gMHGHo396990) 30MMMOBL. g BgHIGBBHJOo 0b30doMmgdMwos B-
©593Hod5Dg00L 3oz Mo 063000EHMMGO00 (3Ee3w9sbol 35539, Lwedsd@edgdo o
GoBMd59dBHo3900). MdgBgbo ESBL 80939036905 3emoll A-U o dmoEsg SHVs TEM
A0390L. SHV o TEM §o63m0gdbgb B-wsd@oedsBgdol sd@ome 35630 (oo Eowmgsbo
3930900l 999, ©15353 2990305 530bMT593900L Bbs33wgds. 5393OMIES,
50f9M0wo 0dbs ESBL sbowo mxsbo, CTX-M-t ¢odolb ESBL, GmIgeros do®oms@s@
83b39ds Salmonella s Escherichia coli -do (Saladin...2012).

49



ESBL @Godols CTX-M bdoMo  WMII0DBEIO0D  3WwsHBIogdby, IEs
90939036905 A 3awsll. TEM o6 SHV ($03930Lgob 45bbbgo3900m, olobo 56 50056 dg@s-
5gBHodsbgool Lbbgs 3asbol dmbomglogg, CTX-M g390M3d96@900lL 3H03900 9dEHowemo©
5300060Mm0H9396 398MEJLoAL @S (398GM05JLMBL, 3069 (39BGHIBOTo©U.
d0bgogs 93ols, Bmyoghmo 139gMHIgbEHOL sdBHoweo (396Gl SHErml 9gds6Y
Do GHomgsbo  39EHs30gd0  80939m3bgds CTX-M-1 o CTX-M-9 x395390L. 50
Y39woxgMds 36083690 m3bo  oBIMI©s  39B3GIHB0ToEOlL  30OHME0bYdOl  Mbsto
(Cremanoga ... 2011).

535 09 00 xaxol CTX-M-9d0 9oblbgo3090056  29maGMoxz0Mwo 4530 EI9d0L
dobggom. dbmeme CTX-M-15 a3b3qds 9439asb. ygzgwsbg dgBo LobdoHom
LY S 93MM3500 43b3Jds BYES-WogGSTgd0L T90YR0 3500563 gd0: CTX-M-15,
CTX-M-3, CTX-M-14 (Cugopenxko...2011; Cremmanosa...2011; Rossolini...2008)(Lwx.5).

b0 5. CTX-M 853653907985 dbeaggarocals bbosbbzs g39956590

2br-439x 35380 dglmeros BoMmm B3gdGHMoL B-od@edsBgdo, dogMsd ds0 dgodobgls
9M5Mds 3¢093495bol 855358 d0doGm. yz9es domsbo d0g3mm3zbgds TEM o6 SHV
G0390L. sOi3ghmo CTX-M GHodolb 539639b3gdo, HmIwgdoi 99osh 98 J3gxando
abO3LbO M3090930™,8EYMIPMOO’ 3e534)sbol Tx930L 0O, MY >OHgMHowo
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365, 396030w0bsHgd0 J39x%3MB 2c-do bbb 39MdgboE0oL s FH03oME0wobols
306OMEOoBL. MmJuozowobols s Jermdbszoobol 30EMmMEOBYds MOXR IO MBOM By
809@0bstgmdl, 300069 096bDow3gboowobols.

0 s0fjgmeol  4963s3cmdsdo  sMfgMoos 53539 xawBdo  J9ds35w0
50m9b0dg  sbseo  B-aod@odsBs. gl ©9353806090M0s  0dobsb, MMI I
39Md9bogowobo 360060376 36503500 MOoMJdol o6 o8moygbgds. (Bushet...2010;). 53
X3MBOL  B9M39BBHJd0  omws© 0630000 Jd056  3eogEsbo  Bgo3000 o
GoBMB59dBHo00m.439%2IR0  2cedmoiogl  39M0gboE0obsBol, MHMIgEog  odmoMmbg3zs
9353900 5dBH0OMI0m (395393030L s (39830MHMIol Jodsém(Potron ... 2015).

Jd3oxamzo 2d §omImagbowos B-e0od@sdsbgdom, GMmIgdos 930OMEoHId9b
MdLs30Wobl s 3EMmJBs30wobl MOXIH MBOM Fo0owwo LoBJsG0. sdol godm  dosm
»OXA-39603963 900 »fmgl. gl P-od@odsBgdol gmeg xaz0s. obobo oms
5300060M0H9d96  39M0gbo30obl. 93 xaMRolL  $gMIGBGHJOoL  dgEgLmds
063000670056 653®0Tol JermGoE®Mb. sboew J39xamndo - 2de dgol mdlsgowob
o 30mdbs30wob  30OMEOHIOMWOo  B-eod@odsBgdo. olLobo sdBHowEmbo M6
mdbodm B-od@GHodgdol dodoMm, ogMsd Mo 390dM3g69d0L F0dsMm. 53 J39x3MIBOL
09Md96Fd0  bdoMs  a3bzgds  Paeruginosa-b  0Bmo@gddo, 5356
3BIBGHYB0E0IMb  M9HBoLlEIPEGHM™dS MBOMm bIoMs, 30O9 39BMEGIJBIbMD o
5BGM9Mbsdmsb. ,OXA- 19MIgbEJd0“ - 89006 0339 sbow J3gxawndo 2df o
bgbgb  396Md53969d0L  30MMMODBL. Fsmo  F53MPOMYdJo  g9gbgdo  B3gMEgdMH03
©M350HDEI0056 JO®IMLm3dDY (Waltheret...2006), 09939 DMmQ09OHMO
39b@5g90os  3ersBTogddo.

d9mM9 939x3MRBA0 899535000 (3985 mL3MOH0bsBYd0 bbb BsGm™ L3gdGHMoL
3BIBOML3MOH067d0L  30OHMWODL s 0630006MHEYB0D 3oz MWsbol  Fzs350m0,
AoBMdMJEsdom.

bdot dgdmbgzgzsdo gl 0b@ME0dIMOHO  B-godHodsBgdos  JOMIMbmImwo
©WM350HYO0m O 50dMoBYbow0s Proteus-ob 33500l §o6dmdsygbargddo.

A 30sbob BgMobmmo  396dM39690sDgdo Jg0sb dgmég 2f J39xamndo, olbobo
06300060©93056  MBOM  BHoBMBsIBHOTom, 30O 3e03w)sbol  Bxs35000.  FgLsdy
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939%3530L gBowm B-0od@odsDgdo 90339396 Mmool 0mbl sdEo® 396@®T0. olobo
5babgb yzgwos B-eod@Hodgool 30MMEOobBL, SHEHMIMDITOL Q9MEs. Fo0 59EH03MdS
06308060905 EDTA-00 @5 5615 3005390 mbo@oom.

50600y, g MO0  JWsLoG03s30d  Bs3FdM®  9BIJBHMM0s @O FdMY)hgdo©Os
059390900l 09bEH0TR035300LSL.

ESBL 03900

Lbgoolbgs 350Mygbgddo sefigmow d6Msgse ESBL dméol bsBgqbgdos, Hmd CTX-M,

TEM s SHV @odgdo 9g39medg  9600369wmgzsbos  8gdmbggzomo  353806900L
035bOBOOLOM s 293M3EJXOVIEos  bbgoabbgs  g3ogdommmyon®  60dgddo.
03905, O™ bLbgoalibgs gMsd-retymaomds d5dEHgM09dds, GMmamMoiEss E. coli s K.
pneumoniae, ,500B09L6° M0  dOMHOMOIO  G3MMEOOO  BAHMSGHIR0S: 9339
3930399390 d9gEs od@Hedmemo GHodgdol TEM s SHV 8m@sb3gdol sbm@odgbdo
Q5 016906030 9&9396MmF0s6 ESBL-0L sbscro 396930l adgmmds. dowgbgsgs 0dobs
G0 59 LYJOMbMID 35380M9d0™ odMI39Ybgd0s FMH35¢0 3dE035305, ESBL-0b
A03900 oLy LHOSBI©O 033wgds, MMI  LolivMmzguos MHJRMWsOHIws©  dmbgls 50
39590030900 ©YHIMI0bBAYOOL  LEHOYIOHYOIWo s BMbIzoNO 3mEbob
3obobengds (Sadeequr...2018).
TEM 030L 393s-¢ns5g@s95Dgdo
00mJdol 90% 583030060l 30850 MHgHBOLEI6EMWO 4653 BgdE0MOO BodEHYMH0gdOLS
3963060mdg0mos TEM -0 30m©06090mwo 3969000, (Rice...2009). ESBL TEM @odo
Hdo6>© A9B30MMOIMDIM0s 3¢sH0EYIOOL §95853MdOM s Jslog® TEM ggbgddo
399353006900 56 M8gb0dg 530bmTgo30L Fg33e0m E. coli -0l 5gEH0omeo booEol
00330003.30039mo© qgb  E. coli  godmymgzowo odbs 1965 gl Lodg@dbgmdo
353096306,  Lobgwo Temoneira (5Jgsb TEM), ®mdwol  6HgHolGHgb@mdss
396306mdgdmo  oym TEM-1-oo (Sadeequr...2018). 6sdm@gbodg forol 89092
50dmoBobgls TEM-2. ol 5b6Lb3s3w0g0sTEM-1-996 gMmo 590bmdsgo30L  dm@Eogoom
(Gln39Lys).
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TEM 3030l 545809 90{gmhowo g3gws B-anod@oedgdo 56056 TEM-1B-¢0od@edsbgool
3500563700 @5 goblbge3wgd0sb Lfyolo FgMagbEHIdoLAL gHmgMEo 5d0bMdss3900L
3993390mdoom (Teiji Sawa ...2020).

59 @OMOoLmM30L 3FHS3E0900 Bodmzbos 60 dYMIsMgMdsdo, MwdiEs dsmo Lobdoty
dEoge 996HYygmdL. ygz9webg bdocMo 33b39ds M@ siogoo: 21, 39, 69, 104, 164, 182, 238,
240, 244, 265 ©s 275 3cmBo309080. sy bowos, Mmd TEM-1-8o 898s35¢wo GlulO4Lys,
Arglé4Ser(His), Glu240Lys 500bm0553900L d9y3s600m 033egds Eows  3emdv)erol
LogPonm 9905096mds.  GlyZ38Ser-ols 3v@o30s 0f393L 39MGBEGHGO0L  Fo6rdmdabal,
HMIWYd0E 39090 930OME0HYOID HMAMO3 39BMGHOJL0dYdL, 0Ly 39BRGHIP0WOTHOL.
OmES 39M3963 900, MMIgdog 99039390 Arglb64Ser 3993Ho3090L, MBOM 59GH0YOO®
9osb  398GIB00I7OL.  Bmyoghmo  Godolb  dmBogos (69, 244, 275 s 276
3mP0E0gddo)  gobs3ommdgdl olbgmo  B9gMIghEdol  LobogbL,  HMIEgdo3
39bL5B3M9396 0630d0EMMJdOL 0TGN FYMHOMISL.

B-a59Bo3w®0 296900L 6 Hyzoero: TEM-10s TEM-98, TEM-3 os TEM-14; TEM-10 oo
TEM-23; TEM-30 s TEM-99; TEM-34 s TEM-97; TEM-63 s TEM-64 bsbosmgds
0©96¢MM0  LEAHO®WJGHMOom. FgPMb3zgz0mo @S F0TIMMNMWIGO0MO T SgbgDOls
990000l 25dmygbgdom 99360969035 Joomgl bawmzbmmo LobmgbrMo @ BEHIO0
5JBHomOMdOl  Fodomm  B3gdBH®oom.  olbobo  3MMabmBoMgdab  sbowo  TEM
09BHoWdgGo35Hgd0l godmBgbsl 360060396 g5dMm30bgd53©Y.

SHV ¢030b 39¢)9-¢5gd3Ho8sBgdo
SHV-2 oym SHV ESBL-0l 306390 030, GtMmIgeo3 50dmbgbowo odbs 9mdsbosdo 1983
Db, Klebsiella ozaenae-00. GmymO3 (36Mmd00s, BMP0IOHmO LobgMds 5BHoMgd96 SHV-1
396906 JOHMmIMBmdsdo. SHV-2 i396m39b@0 Ho6rdmodzs SHV-1-do fgm@owmgzsbo dm@ssools
0909250, G535 459m0f305 eroiobol d933ws LyHoboom 238 (Gly238Ser) 3mbo3090bY
@5 oo 30OMWOHNOHO  LYPBLEMIGHOL  3OMBOEIOL  FoRIOMMYdS  3IBRMGHJLoTol
BoM®300 5 MBOM 65309050 39BREIBoOdoLs (Sadeequr...2018).

9mbs39dms  dsBsdo  sMLGdMOL dMbo399900 SHV  EHodol B-anod@oeds®gdol 126

dMBbGHDY. 93gms obobo SHV-1 903963 0©0.  dm@s309d0  s0dmbgboeros 79
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9o mdsdo, 93MmgmM39, s0hgMowos  ©gmgzos 54 y SHV-9 o Bsbsono
163DRWET167 SHV-16 3m%bo09ddo.

0dol Jobg30m, 0¥y HMIGE0 BH030m FobbmMEogws Bsbs33wgds, TEM s SHV
93530900 2obLb353090056 13930B0OO LYPRLEGHOSGMWO 36OHMBOEON
BIBOML3MM06gdmsb  B0doMmgdsdo. MBOM bdoMos dM@ssogoo 35, 238 o 240
dMdoMmgmdsdo. sB939 90HgOoWos  B-enodBodss SHV-10. ol ESBL SHV-9-356
dbmErmE 9OM0 59MmbMdxo30L 999339 mdm (Serl30Gly,) goblbgoggds.
CTX-M $o3ols B-enog@odabs

dombgogo 0doly, MM OO O™ 96O  SMHOL  Asbmo CTX-M  99bgd0
503MoBgb0sb, olobo §om0moygb96 M9HoLEIBEGHMOLMD 93538060 9dw0
139603963900l Y39wsBg 393039 ME 3Ho39dL. 98 GHo30L BIMTIBEGHO  FedMYMBOEO
0465 1989 fgwl E. coli-ob 8@599000s6. CTX-M 539603963900 60l 3eoHdowgdoom
3M0M90w0 3983MG5JL0dsDYo0, OMAEIdOE JIb0sE LGSz BsM© ESBL-0l cmyxsbl.
bbgs ESBL-0s dméol, CTX-M ¢g96mdgb@Hgoo g439eebg  9839d@Hweo  s0dmbBbos
dgdmbggzomo 353006900 @5 M30M5BHILMOOL M35 BOOLom  bbgsslbgs
930009300 MyoME  356M9dmdo, Losg G0 JoMOMII® Bosb(33egl s oMLt
ESBL-ols Ubgs &o3gdl (TEM, SHV). SHV ESBL-g56 g0blbgsggdom. CTX-M @odol
13960396900 56 5600l Ho®dmgdbowo sMLGdMWo B9MI6EHJIOL (33000 9d9g00L B9 IYS®.
130JOMd96, OMI gl 99bgdo (o®mBM0dzs FMBIE30MEO ABOM WsBHYMITMMO 2960l
3°5¢9bom Kluyvera spp-qsb.

dombgogo 0dols, MHmd CTX-M-ol doMoms@o  350G0553HJO0  dOMEMY0EHs©
3obLbgeg9dmmos  CTX-M-15 o CTX-M-14-256, ol sG>0l y39ws®g 29360390900
35005630, MHMIG0E  AEMISMMS©  243b3090s 36033690 M356 F03OMdgdT0. oo
dmyzgds CTX-M-2, CTX-M-3 s CTX g9bgd0. 99-20 ULowzombol 90-0s60 Fargdols
oLoPgolldo  4odmBbs  AMbs(3999d0 93 BIMTGBEHJOOL  2odMOZgdOLS s TS0
3936039wgdol  MbsDg  29MAMIROMWS© J39969080. 53  @GO™OLsM3zoL  sBY39
390b603690Mm@5 ©039ML0R03Z309, MBLSE 396G dmfdmdls CTX-M-3, dmdgwos dFo6Hm
393906305 CTX-M-1-056 5 296Lb353009090 5306Ms15390000 Mmmb 3mboiosdo ( V77,
D114, S140A s N288D). 53 3m6¢39du@do CTX-M-10 sgodbo®ms bdgumsdms Begsdo
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s CTX-M-15 6o @gwodo (Sadeequr...2018). CTX-M ¢oblbgsggds 10CTX-M-3-qsb
MO0 530bmzgoz0m (A27A s R38Q 3mHBo309dbg), bmewem CTX-M-15-©sb  gohomo
530b6m359300 (D240G)-Bg. Logs®omme 53 bydogg 296L 39zl LogHmm fobsds®o. CTX-
M @odob 53960396@90L dm®mol 4obLbgo390s IEAMTMGMOL 35@OWOBMOO 5dE03MdIOOL
33w0eqdsdo  bbgoslbgs  3983owmL3M®m0bgdmsb  dodsemgdsdo:  398MGsJuodo,
3IBGYH00d0 5  (39893000. ©OEYIBOW0s, GMI 5T GHo3olb BgMAg6EgdoLm30L
SOBYOMBOL 993530900, Fodoomo: 167 s 240 IAMIsMGMDST0. 50Lsb0odbsgos GMJ
CTX-M  @odob  B-eod3odsBgdo bdoMo  s9m3eobogds  bbgoolbgs  0bggdzools

399mdf39390d0.

4.4 3560053969095Bg00

3960539600599%0  (oMmBmoygbgb  P-eod@BHoedsBgdl,  MHmIwgdoi  sbwgbgb
39b03owobgodol, Mdg@gl 990mbg93580 (3985wmb3MM069d0L s Bb3sILbas boMolboom
3960539693900Ls o FMbMBsBHd0L (gl 39bsL3BgEO 9  30EOMEODOMEYdS
939G 9M-B-05dGo35HDg00L 0ge) 30OHMEODBL.

31060370 s g3ogdomermaommo 3608369¢mds

M3 Jgbg  dgBo  bbol  gobdsgermdsdo,  396MdM39Bddol  xaBoL
563030mEH03900 0gm dm356M0 GME0 bmBmzmdon®o 0bggd309d0L 2sdmdfggzo od
3500m9bgdol  LE3IMMbIEME, ®MIMgdolz MYJHPoLEBHIPGHMo ogm  Lbgs  XyMRBOL
36&030mEH03900L d0ds6m. ESBL-ol L{6sgds 253603909058 59m0f305 B-0od@odgdol
Geaools 93390600 9993060905 3dodg 3mB30Gsmo 0639J309d0L Lod3M@Mbowwm® s
29D 3500539698900l godmygbgdols Lobdotyg. sdol dg9ga0 gobs 396053969900l
9005000 MH9DBoLEBHIBGHMOIOL  BMOHIoMYds  ©d 2393039 gds. 3963539693060
3b6E0d0mEH03900L  d0dsM»  dgdgbogro  MH7BoLEHIBGHMOOL  BMOI0MGOOL  Lbgsolibgs
999560D39d0L sOLGdIMOOL F0bgs35, Mg FbMmFBomdo Y39wsHg O LOROMHY©
dmosHMgds  MYHBoLEAIBGHMIOL  493MEJgds  BGH0dOMEBH039d0l Ty 3meEol
0659d3H035300L  499m. 06939930900, gsdmfizgmeEo 39M05395935Bs Fo3MHMY30M9dIIO
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95GH9OMBsJ3HJM0gd0l F0gM, ©935300693w0s 103IZPOWOIBMIOL FoLsw EMBILMb
(bbgoslibgsdgasligdoo 50-90%) (Schwaber ... 2008, Ben-David ... 2012).

CDC 94b396m&gd0L sDBOHom, 3560139699900l 0o godderg 9bEgMHMdsJBHIM0gdoL
393039 gds  03Wgds  gMM-9Mm  Y39wsHg LYOOMBNWO  LOOHMbgE  XbWI(330L
LbobBgdsdo  (Enfield .. 2014). 35605396935H900L  353m©OM9dgw0  439eoHy
9600369c™m3560 996900l 13gE0BO3MOO  FobslosMYOI0s  FoPO MO0 DIEFOS
dmdo®  3969GH03NO  gwgdgb®gdy, o3  YYOYLIIwYmgl  Foo  LGen  ©s
LOBHYMOM5T0S 2965H0EgdSL 3MOODBMBE WM A5IGIBOL ML (Gasink, Edelstein ...
2009) 39605396935Bg00L  3MMO396GHJOOL  LHGexo 4930390 gd0lL  LyFodMMGdSL
53d0dgdL  IMogoemo 3603369 m3560 BoJBHO, MoPsb 5T 05JBHIM0JOL  SHILOSMGOM
MAgHIBO  XAMIBOL 9BGH000MFH03900050 SLMEF0MGdMEO  BHGBOLEHIBGHMdS. BMY0gHo
990bg935d0 d9lsdergdgaros ,35609B0LEHIBEHWWO FEodgdol Fomdmddbs. 59539 OMU,
8m0936™m 4-5 ool go6353wmd5d0, LEdYOEbM 3ModE035d0 B SBE0dOMEH039d0L
399mbgbs,  MHMIgdo3  ©odwg396 93  [obsowdgamdol  394sboBal,  Bogergdo
153960 MS.  SOLBYOMEO 300560905 SLBMEFOMEYdS  "9BFGH0dOMFH039050g  93mdsdo"
©36MMBdOL MHOLIMIB, HMEILSE 96509MOM3g Homdm©gbom Abdydo 0bxrgd30gdoa
30 9RO 250mbOgwom  ELOYIEIDS. 5935605, MMT 356395 BYOOL
393639900l 9993060905 MsbsdgM™M3g x9bs330L M30MMgLa 33539 3OXMd9Ts©
9M05BM9ds. 530L3bM03, 3bsos MHMI SbodbMEo M5Bl 9BRIJBHIMO© 29WOFOS
39990905 HGBOLEHIBEHMOOL 4o3MEIXgd0L bobaMdwogo, 396mbBMIoghHo dMmglol

©IASLMM0 TgLHogeol AoM5Ty.

L9©obwyemo (3myoMeols 899(339¢00) 396Mdo39bgdsbgdols s MBLs dg¢seoem-p-
5 BHo85Bgd0
3960539693900L  30OMObs3o0l  MbsG0 930 P-aodBHodagdol  Lbgsslibzs
dm9g3Mm®o  3eobol  GoMImdoagbegdl (Queenana...2007), ogMsd LyMoboyero
39605396935Bgd0 KPC  (dmerg3memy®o  3amsbo A), 89@swm-B-grod@oedsbgdo MBL
(093790 3emslo B) o Bmgog@omo OXA (dmeg3memmmo 3esbo D) 9085505
930D 99HOQ 393MEILIONLO ©S 3L0b03IMe© Fb0odzbgermzsbos.

A 0mwg3nmeeo 3ol bgeobmmo  306M05396985Dg00lL  yz9weby
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393039wgdmwo  Godos KPC, GmIgwoi sd@Howdos 396o3owobgool, IV omomdol
39IBOML3MO06900L, 35M1539699930L5 S SBEHMYMBsTol dodsGrm. MAgE gl 9gdmbggzsdo
500bodbs KPC  360Hm@93963)900L  300mbm®o  go3M(39egds, MHMIGE03  BoOMMOOS
293039 9dwo  dsbmxzomdo (bw96.6). blaKPC 9496930 bdoGo 9ol dmdome
9999639080 (Tn4401) GHo3oL GHMbL3MBMBYd0) sF0FGH™MT, 30MmbMOO Q536 39EgdOL
3905, dgLodErgdgeos 3500 3MOHODBMBEIMMHO 45sG90Bs FBHodgdl dm®ol (Walsh
...2008; Pournaras ....2009; Woodford ....2008).

3930Mm-P-5d@o85Hgd0, MMIgdoi 8093369006 Mgz B 3¢00lb,
Do0mo96L  wommbols 8993339  30OMWIBIOL, OMIgWDs  dJBHOMO  395GHMO
3903536 Mmool 5@MAL.  olobo  sbgbgb 9O  FbmErmE  39MB39699900L
3000MHMWoHYdsL, 90599 bbgs B-wod@Eodosbo sbG0domEGH039d0L: 3gboowobgdo s
BIBOMB3MM06930, o600 58539OMMESIM 53gbgb 5d303MdoL FMbMdsgEsdgdols
900500. 393 Mm-B-og@o35Hgd0 96 53wgbgb  AMmIBMBYEMISL  Lg®obmwo  B-
5dBHodsbgool 063000@ MM gd0l 9005000 (3e939sbo@o,  Lryamdsd@oedo,
GoDMBdHo00). o0 FYEOXM-P-59E9FoBNO 5dEH03MdL MGYMbsgl EDTA o Ubgo
ommbols  JgasBm®mgdo, dog®msd 03 Bogmmgdol  Asdmyggbgds  9bEGH0dSIEBH MO
159 gds© F99dEgdgE0s o0 GMJbogMOMdOL godm (Gupta....2008). d9dgboero
9GO M-B-odBHodsbol  053m©0Mmgdgro 4969008  MAgBHoLmds  FoMBmoy9bL
06@930™bgdols Bofoerls, MmIgdog dosewBg dmdowMmos s LHMIxRS© 36039 gds
9036mmMA560HIgol IMEOOL 3ersHBI0EYdOL @S BHEMIBL3MBMBYdOL J9d39mdom. dgEowm-
B-qdBHodsts  853m@©0Mmgdgeo 396900l 206, 9dy35M0  0bBHGAOMbgdo  FgoiEegL
535390000 496996 35L93JOL, MMIGBOE 5BHIMIOID Lb3s Jerslol s6EGH0dsEHIMOEo
361935653900l (852505, 530bMAW030HB0EYd0 s Jrm©sdxgbozmemo) dodsmo
9BoLEBEGHMO0L A56LsDBOZMg Bod@BMmMgdl (Walshe..2005). bbgs B- od@oedsbgdol
396990 Tgodergds s19g3g 0ymlb 0bGHJM™bgdTd0o, sd0@MI 006G JIOMBIOOL  QoIE9bS
9OOOOMMws© 0fj393L 305350 RWb30Mm0 HYHBOLEHIHGH™dOL Mo Bgbm@Eodol
3905(3995L. 995505, 9MLYdMOL Lyer 3069, 3bES Lbgoolbgs @GHodol  dgdowom-B-
WwodBodstbo: IMP, VIM, SPM, GIM, SIM, AIM, KHM, NDM, TMB. gs3639gdool o

3w0b0o3memo 360836900md0l 35¢LsBOOLom Y39sBHg 9609369 mgzs605 MBL Eodol
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IMP, VIM o> NDM

Unknown
Sporadic spread

(A) KPC producers Cutbreaks reported
Endemicity

N7
J

boyts00 6. KPC -3960b 35306900985 bbsqosbbzs 539956580

956&96O™d5dBHIM0gd0LOIMZ0L  sdsbslosmgdgero  BgMIgbEH OXA-48 ©s dobo
9m0xn030Mgds OXA-181-l 853006909 39690l 593l 3¢esHF0NIMO MISODBHF0S
@5 Hom8mygb96 9MHm-9MHm 305356 LOBOMbYL, COY6 A9B30MMBYOID 35615396900l
9005000  dYMOMBSL.  396MB5396905D900 539696  sdBHoWGMdSL, GMmIgwos MBOM
3°0mbs@Mwos  000396g0msb, 3069 BgMM39bgdmsb.  d9bbow3gboiowobo s
mdbs3owobo  30MHMWOBEYd056 40-50-%96 MBOM LHEOIRIE, 3000609 3956d53969d0.
G063 Hobo, obobo 56 bsYMM©Id0sD Jesgrmsbols dgsg300 (Waltheret ... 2006). gl
396990 BIODMOOS 3930 3I90ME0 93M™3sdo (bw96.7).

The Netherlands  Switzerland 45y Russia

\ Germany
Belgium\

Slovenia

=S

Lebanon

France __ _ P Israel
N _Jordan

. Oman
Senegal \
® Single OXA-48-like-producing isolates
® Outbreaks of OXA-48-like-producing isolates
® Nationwide distribution of OXA-48-like-producing isolates

Kuwait

boytsoo 7. OXA-48 39bob 353639¢905 bbgscosbbgs d29956580
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39¢o@m-B-¢0og@sd5%s NDM

sbowo GHodol 3g@oem-B-god@odsBsd doowm NDM ULsbgwfimmgds "New
Delhi Metallo Beta Lactamase"-6, 506 59 5396M396@¢0L 59mdds3900L
306390  dBHodo  0BMmEoMgdYwo ogm 0bGmo  HoMImImdol 3909000
dmdosdoligeb, Mmdgeog 2008 §garls 9909439698 6oy g0l bosgsaymemdo
LodoMmg LoLEgIolb 0bxggdgoom (Kumarasamy ...2010). 3grsHBdoMo ggboom
300900 NDM 356053969055 993900090560905 5d&H0ome 3mMm0BmbEowmy®
3900539958 o d5¢0056 LHMOIRS® 3MEIWYdS MST-95MYMBOMO dSJGHIM0JdOL
Lbgoslibgs Lobgmdgdl dmemob. ol 30MH39ws sefgMowo oym K. pneumoniae-9o,
9330569000 30 sxgodbomEs Lbgs  9bEgOMdsdBHgM0qd80: Escherichia coli,
Morganella morganii, Citrobacter freundii, Enterobacter cloacae, 369™39
5650539603963 909 dodBHgM0gddo Acinetobacter baumanii ©> Pseudomonas
Aeruginosa. 5975050 NDM  6920L@®0M9dwos 565 dbmwmo  0bmgmol
A9IO0GHMO05D7, LOSE 0YO MOZPI30MZIWOIE 0gM SVFIOOWO, HM5FgE TMO(33s
AbmREomb  IM35¢0  J3994sbs:3530L3H9bo, oo  BGOEGIBgMO, BOHLOLMgm
0OWB0s, 583, 3565005, 93LEHMHEI0S, BYWIYOs, 053Mmbos, 390090, 309Ebsd0,
LsALOYO 395, F503960, Bobgmo, Lermggbos (bwy®.8)(WHO...2010).

Unknown
P Sporadic spread
9 NOM preducers i i Outbreaks reporied

B8 Endemicity

-~

—
_—
3

bg@soo 8. NDM g52669¢7985 bbgscosbbgs 439956580
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39605396985Bgd0L  MyBoLEBIEE™dOL dgdsboBdgdo

396053960059900  (o6mBmoygbgb  093)o-odBHodsBgdl,  MHmImgdos  sbgbyb
39603006900, MdgEglb 999mb3935d0 (39B3ML3MM0BYdoLEs bbgsalbgs batrolboom
3960539699900Ls o FMbMBsgBHBd0L (gl 39BsL3IBgEO 9  3oEmMEODOM©YdS
9GO M-P-odEHodsbgdol dogM) 30OMEOBU.

39605396935H9d0L 0O MIMOZEgLbMds  FoMTMoygbl  Fgdgbon  139MT9b3HIOL,
MMIWgdoE 3MPOMJOIM0s 3oH0IdBY obwsggdIer JmdowIH 9wgdnbEHgdby
5OLBYOMEo  3969000. 39605396935Bgd0  860d3bgeM3bo  goblbgogzgds,  MmamO3
000g0doIMH0 FobslosMYOgdom, 51939 B3YEOBOIMO B-odEHodaBgdol Lofiobssmdgam
9mddggdol  dobggom. B-odGHodsBol  9dudcmalool  (godmgzwgbol) mby, dobo
0530L9099M90900 s A0 sbmE0sE0s MIHBOLEHIBEHMOOL Lbgs d9dsboBgdmsb (Lbgs B-
WodBHodsHgdo, 9BwMJbo/dg33wowo  d9m)g39Mds), FoMIMIMdL  MHBOLEHYOEHMBOL
296mE03900L  BsGm™  b3gdBOL  JoMd5396905BoL  [o®ImMIJabger FEsdgddo (Queenan
...2007; Falcone ...2009).

93093950900L 9Bl 3MPMJIMWOo gMMmoEgds dodsGmmwos SHV, TEM o CTX-
9B M-09BHo-5dBHod5Hgdol  Jglolifogwrs®. yzgws  dompsbo  sdBHowe  396GH®To
390393L Ly®ObU.
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0530 IL. 33emg30ls Aslsgmds s 8gomEYdo

d3907530 L. 33emg30L Asbsems
153393 Asboerds 49dMY9bgdmeo 0dbs 8F5M0L Mguombol, 39Mdm J.805mmdols

Lo FMS35E3OMBOEMEMO  3MB30GHEOL  ©9obodszo0ls s 0bGbLoWEmO  MgeMms3ool
3964mn0wgd9d8o bebmzmdom®mo 0bxgdsoom 9330l 4399 ymxzo 35:3096@gd0LOYD
509090 bodwmdgdo.

g39es 3530960 00ymxygoms  boby®mdeogo 83mMbsgrmdols 4398 s obobo
39000m©bgb  9630d0MEH03MMYMHS300L  boby®mdwog  3MOLL.  LEsgombs®do  dsmo
©59™3b6905 50935 90M@s 48 LssmUs.

Aobogms  50gdEo  0dbs  Lbgosolbgs  @m3soBszool dJmby  353096¢3) 9006
(Labybndo aBgoOoL, 0bEHMIsdMA06MMO, 35608 s MBdoED Jumgzowgdol, LsdsMy
3b900L @5 Lolbeol 0bxgd30900 s UBbgs). L3339 90gdMYwo 0dbs bmomo
bbgoolbgs GHodol bodwmdo: oo, Lolbwo, bBsbggwo s domemaom®o Lomby
390G MMm0 39608 s FoMOL  35093HJMJO0IB, Bogbo FMoEMdOoED. 33eg30LsM30L
d9a6m3s 540 60d/do 03 3530963)9d0©B, GMIgrms3  ©o3yzgl  3mbdo@swdo
565653090 48 Bvsmo.

J390930 II. 33¢930L Igomgdo

2.1 33emg3530 353myggbgdEo 303MMdOMEMY0IMO Fg0M©OIO0

05990900l 0BMESE30s @S 00IBGH0R0330d  BIdMEs  BEIBbIMEWMWO
05JAHIO0MEMA0OHO F)0MEOm, 39MdmMm: Jglodsdol Bs3390 Bosoygdby  (5%-0560
3360l Lolbwosbo sgo60, 853-3mb630L 52960, 9bM 53500, JOMI-53560, Lobbeols
L53MWE03530M 6050520) Lobyols oMLz odEHMobgzoL 9900MQO00.
(@mdmsmody)...2018). (3bOHowo 3).
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https://elibrary.sou.edu.ge/ge/authors?id=475

6bG0ero 3. 83999006k 330193500 3500299698900 bs33980 bosqsggdo

60dmdo/ Usgzgdo  5%-osbo 053-3mb30 9bom JOmd sgoMo  Lolbewols

569 3b360L Ls3veme)
Lolbgrosbo 035G0™

Bosspo

Bommy07Hho + + + +

bombggdo

S0JOVI0

3509 HO0©6

9o + + + +

bolbemo + (58mmgbgol  + (sBmmgbgol  + (s3mongligol  + (sBmmgbgols +

990mbggzsdo)  990mbggzsdo)  dgdmbggzsdo)  d9dmbggzsdo)

6sbggero + + + +
Bogbo + + + +
FOH0Ewmd0E

0603790069890 50bx69d0 M53bEHOMEO MgAHIMLESET0 36°C Hnd39EoE@ol
306Md9030. 24-1355000560 0632995300L 99992 bgd™ms 0bMmIMEoMgdmwo
106x%6900L om3z50gMgds. d0gdME 30M39wsE doboersdo dgo®Bs E. coli-ob
IMORMEMY0MO dLo3L0 3membogdo:

> 96mU 1533900 5M9-Ab300, odEHMBM-IPIO0MO, IYEIWMO dB0bZMYOOL
dJmbg 3membogdo (bw96.9);

> 853-306300 1533900 569~ Abb300, WHJEHMBM-II0MNO/WsEHMBM-
5MHYMBOMO 30embogdo (bv.10);

> 5%-0560 (363600L 1533900 5M9-ABb300, IMbIEFOOLROM, A5Ts 56 dgFs-
3990m@oBMMH0 300¢0mb0gd0;



> JOHm3-0256Mm0L Lo33900 56g- A3, EsdoHILOSMYOYO dmErMMN M JEGgMHOL
dJmbg 3membogdo (bwy6.11).

9900pmd 9393Bg 603xdgoo 8gowgds 4®msdol Fogloo s BoGsM©s Jo3MHMmB3M3MWwo
HMZOE09MYds.  803MMb3M300l 9999y Y39ws Msd-19sMYMmz0m0 do30ws (bw9©.13)
199399 EHIOOL JoLOPYIISI FO0MGLS ITEHOOb30L FJNMEO? 35Hgob-bmomlb 1s3390
509%g, bmem  24-Losmosbo  063Mdogool 8999y Bodots  0bmzmewomgdmewo
1306% 6900l M350 gMYdS.

beycsoo. 11E. coli -ob bGos Chromocult Coliform sgotbg — beytsomo 13. E. coll-o 3658 ,- dd30ws
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2.2 33093530 358mygbgdmeo domgdodomMo 9900m©Ydo
2.2.1 3063950 domgodo®o Ggbgdo

39090b-bmoml 15339050 9Dg  FoEgdMwo  LUYd3IMWEHYMIO0EID  WHOYS
3063950 d0mJ0d0Oo GgbBgdo (gbMHowo4).

sb®ogeroN 4. Borgoboryo 39bdgbo

domgdodonmo Ggb¢o 3900930
35G)5EsHd ©OPOIOOMO
obmemo R efyleleleole}
15d85gM0s60 TSI(EogdEmbs, 5060L [o@dmgadbs, ye3mbols
3009300H5,535Mmbs, H2S 1396039 H9E09-©50J0000, HaS -
5MHYMBOO
©95bs “5MHYMGBO00
LodmbLol oBMsEo
5OHYMBOOO
9d®o0ds ©OEIOOMO
mglosbs “15OHYMGBO0

30639o0  30mJodomo  BHbGHIoolb  Loxmdzgebg  Joegdmewo  F99agooL

3°035¢0olfobgdom, gzgws Lsgd3zm Elcoli -0l 3Mw@GIOHol LodMEWMmM 0IbEHOR03E0S
dmbs bLoowgbE0xk03530Mm API 20 E Lol@gdol Lodrsegdoom.

2.2.2 API 20 E 3036030l 000963 08035300L domgdodon®o ¢gldo
API 20 E 695396096 Lsoab@Hogozsgom bobdgdss, Hmdguog 80bodseobsgoom o
G®o©030w0  d0mJodoMHo  FgOMEIOOL  LEHIBIOEHDIGoOm, gobs  FomEH030,
LPGoxo0 s Losodgm. 23 domdodom®mo Gqb@o, Gmdgwoi 3mA3sdGHMMs  sMOL
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396s98Mmo ghHm BEHMO3DY, LOTPWGISL §35deg3l IM3Iwy MH™Io dM3z5bEObmm
Bofiersgm®mo xamxobs s bbgs 36ed-w956MHymaomo BboMgdol ogbdoxozsgos. API 20 E
bLEHMo30 Tgagds 20 F0z3MMLOb)sMOLAYE, MmIgwog Tgogegl  Y30EMHOMYdME
LPBLAHMOGIOL  (bOowo  5). oMo s30Ls,  39BgErol  goMgm  9bolsBMZzMYdS
GOAMIJOMIMIJB0IDs, erm3mbBol ©o9635 - BgMGBGHE0d s F03OMMEMRB0BIOL
9dMomds. 6530M9gd0do slg3g 9ol M79396(3gd0 0bMmEol, GHMm03GHMBBEYsT0BsB,
5393™0bol, Bo@®m0gdol s MmJlosBsls ollsygbo.

24 B5500560 1B 3MWEHMMHO0EL FBo@gds LM3gbbos Bs3-BoGrersbools 0,5
LodM3M030L  LEBHBPIOEGH0 Tobgzom. ygzgws dozmmdowdo dgy3dmbos 100 dze»
d5dBHgmomwo bldgbbos. d03MMB0wgddo MMHYoBIL, WoBobol ©Y39MDdMJBoESDIL,
MMbo@0bol ©9g35MdMJLoEsBIL, 5MH0BOBOL O30EEMMEsBL, Fyswdswolb bwyargols
35953900 50 93. 35Bgmobol Bgml. LEGHO030L 063905305 bgdm©s 36°C
A99396M5@1M5%Dg 18 - 24 Losmol 4963o3wMd5d0, ML 99gys3 39953 JOOM 539G ™bOb,
0bmobl, GHMo3EMmx3sbglsdobsbols, bo@®Mmo@gdol Mgsa9b@gdl. 99gad0lL sSMoiEbls
b9dMm©s 30H9MEMO© 303OMLObXIMJOOL BgOOL TY33Wom, M3 0LIBOIMIOM©S
3003060 b M95dBH03900L  ©sdoBHdol 0999y ©195d3090L  30MH0(3HI3EOm
Lo0bGHYM3MYBHS30Mm  3bMHoEL LsdMswgdom, bmwm dowgdmwo d30b08bs 3mol
096GH0B035305L  35bIbEOom  Ly0IbBHOR0ZIE0M  BAOWOm s  SBswo@olzmdo
39G9maol Lsdswgdom /https://apiweb.biomerieux.com, MHmIgerog 339393l £. coli-ob
LSOMEMM IV JOL(LE 12).

beytrsoo 12.Api 20 E bobBdgdoor 0@9690%035505
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AAGI
o0

ONPG
LDC
ODC

CIT

H2S

TDA

IND

GEL
GLU
MAN
INO

SOR

SAC

MEL

0) 4

sb®ocro5. Api 20E 8ocrfobormo B9bdgbo

LYBLE GO0
ONPG
sMobobo
wobobo

mObomobo

BOGHMGH0

BoBMomdobomomlivge
B0

(ST LT BN
AM03GHMOMzg60
A03@Hmysbo

BoB®m0dol30MHM35¢
0

39a¢obo
W)Y
3sboGmeo
0bmbo@o
LOOBOGHMMO
[ORGTuReM
Logodmbs
d90d0mbs
sdogaobo
565806 Bo

mdbosbo

A9bGobfogombgs (Api 20 E)

©3d60°09bG?)

0939-35¢5dBHMB0IB
5M06060L030MMS
o
@0oBobobiy3s6dmJlogn
RN

®mObomobobgzsmdmJuo
b

BOGMGOLYEHOWODO300
H2S 36mwdsos
FomM3565b30MOMEoDH

0
09590b5%s

0bmEoldmmmdsos

539¢0Mbol3MHM©MI30s

5909 GH0bsbo
39HIYBE530 / 756935

39HIGBE3E0S / 56935
39MH3g0E 9305 / 596935
39MH3g0E 305 / 59693
39HIGBE530 / 7956935
39HIGBE30 / 756930
39HIGBE530 / 7956935
239639635305 / 756935
23963g6B9305 / 05756235

mdbosbs

MOMHYMB0000dgIR0

3993300359
430090

430,90
g30m9ro

3360m5wo0dfj3:69/930
MYXO

2993306035009/6536M0L
1960
IEHINGY

430090
Y30m90
39933060359

3530000839H055M5M0
b

WK 0/BEGx -
dmafgsbm

WY 0/BerGrx -
9mdfgobm
WMOHR0/BEGx -
9df356m
©MOHR0/BrEGx -
dmafgobm

R 0/BEgOxR M-
dmafgobm

R 0/BErGx -
dmafgobm

R 0/BEgOxR M-
9ddf356m

WX 0/IEMOR -
9df356m
WNER0/IEMOR -
ddf356m
298330635@g/43007)
wo

©5QEYd00T)RY
30

g30m9o
Homgwo/bstroby
obiygmo
Homgano/bstroby
obygmo
fomgao/bsmoby
obggmo

I mEOR M-
0mAf3960/ o
X0

3530

foogwo/bstroby
obygMo
4530890 0/ffoomy
o

foogeo (2
o)
39MoLEIMO/fo

9o (10 fyomo)
353000053900

(55X0OX3909)
430090
430090
930090
930090
430090
430090
430090
430090
430090

00bx’gIMO
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2.3 396m@03M6M0 563 0000E03mMYBoLEIBEMBOL sagbs

2.3.1 30600-0519960L OL3-EoBMBool dgomo

563 0d0mEH03mIyMmAbMdGEMds  0gbs  dgbfogeromo  bsbggMo  Hom©gbmdMH030
©oL3M-EoRMNHBMOmOo  Fgom©ol  499mygbgdom.  9bGH0d0MEH03900L  L3gdBH®o  oym
990BgMo  93MM3MYWo  o0EEs0bgdol  3sm35eobfjobgdom.  Ia@dbmdgEmdol
9539690930 A5TMOMZos ,9BGH0B0ME03900L IMHAIBIMBYMBOL GHgLEGOL 93MM3Yo
3000@9GoL” (European Committee on Antimicrobial Susceptibility Testing -EUCAST)
©901990930L IgMdbMdYEMmBd0OL QobLEBOZMOL BseIOLBOL glsdsdols. 35O EMS©
530bY, boMmobbol  3mbGHOMEOL  LEBIOEH0m  godmygbgdmwo o0dbs LozmbEHMmmeEm
(9o mbm®mo) 950900 E. coli ATCC 25922, E. coli ATCC 35218.

300D5gdwo  bLL3gEBos  BHILEGH-0030MMOR60DTGIOLIR6  3MB39bGHOS3000
1.5x108 CFU /8w 0965060  93965(0wgdom  39@cmool  gobxsbbg Bbo®-d53d0l
d9939m00m. 3960dm© J0EgM-306EHMboL s250BY. MmO 0bm3MwoMmgdmE, ©0sdxEMmOm
90 93 gobxsbol BgI30MBY WIZsEBPI  SBEGHOdOMBHO30L  ©ol3gdo 20 3d-ob
©530m6MH9000 9OHMT9bgmoLiyeob o Bobxsbol 30009s6. oM FobxsbBg Mogliogds 6
390 ©OLZO. 06305300 bgdms 35C F9d39Mo@MsbHg 18-20 Lssmol gob3osgurmdsdo.
©0L306  BFGH0BoMEGH030 3IBGHM0BMWo B0 OFNYDBoMEIdS  sy9™To. Tobo
9dmg099gd0oL 50 bBg 8030MMEMA60DIJd0 00390056 BOHOL FguaMbgdol Bmbols
Podmddboom. UBs3zgdo Mol Lbgs sA0wgddo B03MMMEORB0BIGO0 T9MBIOHYIdS©
0DMH9gds. 0639995300L 999092 bgdm©s BOHOL 06300060930l HBmbgdol osdgEHMOL
90-00 2obLOBO3MS @d FgsMmgds BOMEOL 0b630d0MHgdol DBMbYdOL  LEObIM G
9600369039006, MH™Igems BoxdzguHgag 903MMMMA60DIGd0 3eslOGOEOMYdS
MmO 3 IgMHdbmd0s6g-S, BMmogMo IaMdbmdosdg-1 56 HgHolEgb@wmwo-R.
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2.3.2 36¢0d0om@030l 306005¢0MH0 0630d0¢MMmYEo 3mbEgbd Mmool 3oblsbrg®s.
Lobigds E-TEST s LgMorygmo g56%sggdol dgmmeo

Lobi¢gds E-TEST

E-@abdo 560l 4Mmsmotmgdrmo  bmwmgdo,  OGmIgembgs 9mmogLgdeos
36¢030mE030L Lbgoslbgs 3:m6:396GM (3008 AM9©09g6EG0. E-@ql@ol sbEHodom@Eozol
(3meobBobo)  bmo 3mbisgbdH®msoom 0.016-256 dy/de 29b3sme3Lgm 8330030
1533990 5M0OL Hg30MHDBY, 0bMmIME0MIOMWo Bszzwrgzo d@sdom. 18-24 Lssmosbo
0639905300L 999092 0J8690m©s BOOL sMMRMB30L M350 MGHO BMbs. 53 Bmbols
Dmmob  gows339m0L  sEaowol  dobgzom bgdms dggaol  FobLIBOZMS
(0630006900l d0bodscr® Dmbol 360d369emds). J0bodser o 0b30d0EMMYIEo
3M6396@GHEMs30s 900l  9bEGH0d0MGH03900L0L  MOMmgbMdy, MMIgwlsg  dgmdeos
95bBEObML 803MMMMQ60DTgd0l BOHPOL 0b30d0Mgds.

LyGHomeo 456Bbsggdols Bgomeo

396%53900L 3900mOL hoLOEIMGIS© 9dMmYgbgd o 0dbs JozMmMmmMmYsB0BIGdOL
56¢030mE03900L5©d0  FOAbMDYEMOOL  gobloBrgol  Mgo9bBHgdol  3mA3wgddo
MIKROLATEST  “MIC Colistin”. gs3-29569mx30000 35J@gMh0gool damadbmdgermds
3mobBobol  d08smo  gobolsbpg®gds MIC  (dobodsgrmMo  0b30do@EmMeo
3M6396GHMo300L) 45BLsBOZMOL Logmdzguwby.

65360900 8903536 36 BMWUL.GgbGo 98Ysemgds 9B6EH000MEH03MBIOL MG30EMSESE0L
90996-306GH™bol bsbsMdom s dogd@EHgMorwo bldgbboom Bmbimgddo.dgwgagdo
309995¢M5 030mbgds 063105300l 99809816-20 Los@do.

05d3H9M0MH o LldgbBools Bmdbowgods:

> 3009000 Lolbwosbo sgo00@sb 18-24 Ls5sm0sb Ms8abodg 3mwEeOL
30mbosll s 358BYOMBdsIGHgMoMeIE  L3gbHosl  BoBomwmyom©®o
blbstrols 99939mdom 0,5 853-535601¢0560L LGSO EHOm;

> 000900 60 93¢0 359d@gmormen bLbdgbbosl 353sGJom LobxsMsdo 13 dev
LolmbidgbBom bosogado ~-MIC;

> 35bgbo LlidgbBool 3MmIMqboBsEosL.
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06m3m@305 Bmbmgddo.

9H» 60813dBg Aom3wow0s 8 Gmlim. mommgMer gmbmdo 35353900 JoMgdIn
05dAH9moMO  B3gbbosl 100 83w. 3039w Rmbmbo  3sbgbo  BOHOL
3MmbGHOML.  GgmMgsd  dgM3zg Bosmzwom  gmbmgdo  dmxygbowos  Lbgsbbgs
396%53900L sb6GHodomE0z0m ( 0,25; 0,5; 1; 2; 4; 8; 32 Tp/0ew) Gomgbmdom(gbGowo
6). gmbemgdol 0b3Mds30s bgds 35+ 2° C  3H9d3gcodmesdg 16-20 Losool

396853¢Md5d0.
sb®oero 6. 300¢70bH0boL 356B33985 %0b98d0 J8/Jew
A CoL CoL CoL coL coL CcoL CoL COoL CoL COoL CoL oL
16 16 18 16 16 16 16 16 16 16 18 16
B CoL CoL COoL coL CcoL CcoL CoL COL CoL COoL CoL oL
a k] ] ] 8 a8 B a a k] B ]
C CoL CoL CoL coL coL CcoL CoL COL CoL COoL CoL coL
4 4 4 4 4 4 4 4 4 4 4 4
D CoL CoL COoL coL CcoL CcoL CoL COoL CoL COoL COoL oL
2 2 2 2 ] 2 2 2 2 2 2 2
E coL COoL CoL coL COoL CoL COoL CoL COoL COoL CoL CoL
1 1 1 1 1 1 1 4 b 1 1 1
E CoL CoL CoL oL CcoL CcoL CoL COoL CoL COoL CoL oL
0.5 0.5 0.5 0.5 0.5 0.s 0.5 0.5 0.3 0.5 0.5 0.5
G CoL COoL COoL oL CcoL CcOoL CoL COL CoL COL COL oL
0,25 025 0.25 0.25 0.25 0,25 025 0.25 0,25 0.25 0.25 0.25
H HOHTDOM MO TDO KOoMTpome KOoHTpON. KosTpons KonTpon. HoH TRC. KOHT DO

posTa pooTa pooTa pocTa pooTa peaTa peaTa posTa poaTa pooTa pooTa poora

Collstin  Colisin = Collstin  Codlstin - Collsfin Collefin | Collsfin = Collstin = Collstin = Collstin ~ Colistin  Codlstin
1 2 3 4 5 [+ T 8 9 10 11 12

0639905300L 8900092 bgds Bmbmgdol IM3500gMHgds bozMobygd Rmbby, 3569
39000905%9.09093900L  F9RsLYdsAEY  9MEOWIOES®  3533060©JO0m DO
L53MbGHOMEM Fmbmdo.cvy dsldo BOEs 9O 50060dbgds, 330935 O 0MZGdS
39WOEOSL. 3330l 9IRd©  39530JLoMgd 3039w @BmbmL  od
3mb639b@HMogoom,  Loosg 9O 9000b0dbgds  BO©s(godloMgs  LGYEo
3990330635000 d5). B533g30 IBHodo 0mM3gds dROAbMOOMY 3MolEobol dodstrm,
M3 906085 ®0o 3506300009090 3mb396G G300 < 2 (dg/dw)(gbGowo 7).
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6b®oevo 7 302¢00l90bol 307060379650 MIC 3026(5602¢mols hitoHoergdo(ds/Be)

EUCAST
d3®dbmdos | Dmdogko 6H9bobLGHYbEGHIo
9 d3»3IbMO0SG
J

Enterobacteriaceae <2 >4
Pseudomonas spp. (P. aeruginosa <2 > 4"
CLSI)

Acinetobacter spp. <2 >4

2.3.3 m»3530 ©olizol LobgMyomwmdol Ggl@o (DDST)

ESBL-0ol U3Mobobaolosmgol godmygbgdemo o0dbs mMdspo olizol dgmmeo:
59mgdLo300bol/ 3 s3mesbodol (20/10 83y), 3980GJuodol (3033), 39BGHSBoodol
(30839), 395393030L(3003) s SBEHMIMbFoL (3083y) OL3YOOL odmygbgdoo. ESBL-
ol 303060905 oboloBVZMGOMEs dglsdy/dgmmby MomdOL (3989 MB3MOH0bgdOL
@5 3BEMYMBsdol olgom, 3ee329mbs@ol oligol LsdolMmoldomme bs33wg30
930l BOEOL IMOYMB30L  2oBMNM3gd0L  DBmboll Looom.  GHlGHoMgdol
©OML  259Mm0Ygbgdm@s  LBEBHBPIOGHMWo OL3Zgdo M9g3mIgbomgdmwo EUCAST
d096. 06m3mEmdol ImIBsgdoLomzol 2sdm3094abgm 24 Lsomosbo LMdIMEEHMES.
06m3mEmdlb 359500  393BMsbol  dobggzom-0,5  Lodmgmob
LGOBsIMEGH0 s BEBIMOWMMOI®E 35839600 FoEgM-306¢Mbol 1533980 sGOL
B9s30mHbg.  5-15 ool ©oymzbgdol 8999y,  bgs3omdg  9hymdmes
363030mE03990L  ©0L3Jd0. OLIJOL ZoWAJOOm TJIIRO 3630 IIOMMBO:
306O®8o  3woggwmbol  dgogol  Fgdgggwo  ©obgo,  B3gEwgd®og
59mgboEow0bo/3¢s3MWsbE 0L 3™300b5300ls Lsboo Qo 3396©90%9
GIBOML3MOH0BgdOL oU39%0. 3953®do dmmo3L909wo

59mgJLo30060/3WogMWsbEBHol  ©oL30ID  0My3woz  sOLYIMWwO  OLIJdOL
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396@®90L dmEol dsbdoero 20/30 83. mom™mgMo s6GH0d0MEGH030L Mo ©olizol
399myggbgds, MmIgroi  Lb3solbgs  ©obEHBE0sbY  8YdsMIMBL,  Lodwogdsl
0d9mEs 393390oMs ESBL-U g0dm3egbol 93839JGHOM™ds. 3960l gobxbgdols
06379006905  dmbs  09MHAmbGHs@Gdo  35C 3H9d39Mo@Gesdg  18-20  Lossomob
3968530M35d0. MY MBZOL BMBOL QoBIODPMZgds gOmo 96 G3dMm©abodg Tglsdy
050008 39BMb3MMObol s Jwsgmewmbol 355308 ©OLIL Mol domomgodl
ESBL 56l9dmdsbg.

2.4 33¢930L dmeg3ee@o 9900mEYd0

2.4.1 ©b3d-ob gduB®ogdaos
©b63-0b 2o9mymaxzs 608dosb, bogdms bm3egobol 3553900l gduEGodiool EURx
Poe0mgdol (GeneMATRIX Viral RNA/DNA Purification Kit) 3%s b530go0m. gdudodgool
G930 3035305 M159Mm960dg LoggbmEU:
» 603xdgoolb MxMggdol ¢obolo;
> (30009000, 3gm©50 39390Mmm0@gdol s wo30gdol IMEowgds sdcMgiabo
0539MH900L Bodwogdom;
> bygos bmzangobols 35939008 60dwdqdols Jowgds garmEool 9@e3by.
3 GHMOOL 3obsbemgdol dobbom b533wg30 3ommyqbols
0bm3M@s305L35bgbom 30m96m-30e@mbol 5250bg. ©b3d-ob
9JuBGodi0s  HoMdmgds 24 Lssmosbo  063mds3ol 9909y dowgdwo
05JH9M0YWO FNLWAHNO0WB.

3639 IMs:
20 83c» Proteinase K 99335436 1,5 9qn-056 93960630l Lobyxs65d0;

Lobxo®sdo 3535¢ 9001 200 83¢» 60odwal;
9953905 220 93¢ Sol V 393960 (0539600 dgo3o3L RNA Carrier-b 5 93¢» RNA Carrier
+215 93¢ Sol V 3953960);

> Lobxo®ols gbwyMgds 0030 s bgds 99bx M35 3mOEJJLo;

» B03mdol 063905305 60°C-Bg 15(m;
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YV V Y V

£3992900L Bsdmyg®s sdse LoBJoegby (Short speed);

3585& 90 250 83¢» 96%-100%-0560 gosbmero;

0639905305 1 0. mmsbols ¢9d396M0¢ 16 sby;

690 93¢ 650930 (E0oBsB0) 99339938 993dM6056 LobKsMGBT0.LObK OGOl Moz

35395301900 1 ffmomo 8000 x g d3MMBEbBg. ymzger 9@s3Bg 033wgds Lozmemgdzom
LobxsM9gd0;

> 9053905 500 93¢ Wash V 1 3993960 s 396@®0333060@9ds 1 foo. 8000 x g 36rmb%g;

> 995390 500 93¢0 Wash RBW 893960 s (3963605300090 1 fon. 8000 x g 36r496%y);

> 0bg3 033wgds L3MEgdsom LobxsMs s (39bGHMORMPIOMPIds 35M0gwo 2 ool

39605303590 35JL0do® dErMBDY (38GS0);
39005235436 B0 G060 ggE oL sboro g3obMmTBOL Lob)sMSTo s 35d5EHgdm 50-100
930663-5Dsbogob 530LvTBIE0 Fysels;

0639905305 2 . mmsbol  3Hgd3gmo@d sty s ©o396GHMmOBRMYg0s  Bogdlodse
06mb%byg 2 Hoo;
dom9dmo  ©b3d-ols dgbobgs  Fgodewrgds  ghHmo-mGo EEom ds3o350Mdo 2°C- 8°C

A99396M5@MO0L  300Mdgddo 96 bobyMdwogzs -20°C-Bg. sbgm 3omM™dTo Jgbsbyro

650818930 356005 90mI0 T3 OO 33K930LM30L.

2.4.2 3010089M5D0 %53379M0 Hg5gi00l dgmmeo (PCR)

3039 Dm0 x533mM0 M9od30s (PCR), o@golsmgol dmeng3www® 33eg3oUs
@S 05abMbEG03500 gMmM-9MmM0 Y39WoDY Po3M(EIIIMWOo ©s FJgodErgds 000350
3993390 dgmmEos. PCR dgom©o 306M39ws@ 1983 (gl Jg®o d9erobol dogé
0965 3mfmgdmeo s dohbgeos L3960l 5dmbgbs. 9955050 dobo M350
396053055 8943b0oeo. BMYPS©s©, FJOMPO 2olbdmMdl HI-0L F9BLEBEIGYEO
Mdbol  AMO35w0o  SLBEOL  TDOEYOSL In  Vitro, @omdMBOLS O JIYOOWYOOL
A9939M0GH OO Mgxodol  gsbdgmMgdomo  303wgdol  dmbsizzergmdom.  PCR
d9039md0m  dqLodergdgeos  dbmerm@  ©bd-ol dm3arg,  9Ms  MdgdHgL 3000

b3 gm@EHom©o §gz0wl (3 kbp) Log®dol ddmbyg «d6qdols 5338w ox035:309,
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095d300L  2969ymageo  Bofowos  gMHAMbEGHIdoMMo ©bd  3modgMsBs-Tag
3m0dgmsbs, OHMIgeoa 29dmoyqbgds yzgas PCR-8gmm©ol y3gams 3500030580. 9U
500l ggmdgbBHo, OMIgwoi odmymgzowo odbs  MgMIMBOWMGHO  d59EHIM0900L,
Thermus Aquaticus-396. 0lggg, GmameE  ©63-0b  Mg3¢035300L5M30L  FMEboe
695600330, PCR LsFo6Hmgdl 13903963L b — 3m@odg®msbsl, Mmdgwog Jabols sbogn
©b3-ob  x53390L 339  9OLYIMO  K¥93F3900L  FoBHM035DY.  PCR-695d300L
BoGo®mg00obmz0L sdBogdgb Loatgodom bsBgL.

B396L dog® Bodo®mgdrer 33¢rg3580 259mygbadmeo odbs 30 93¢ dmEwemodol
LoMgoJ30m 656930, BHMIgEoE 89039305 899Iy M9539bGHJOL:

> 1 0930m@mnommgmo dNTP;

» 2 030m¢» MgCl2;

> 00,3 930me F 3605099MU;

> 0,3 930m¢ R 3650396U;

» 5% DMSO-@o0dgmowlmwmamdbool (Sigma);

> 1,3U TagDNA 3m@0dg6sbsobio;

> 15 by ©@b3-ob ghoxgdoo 3x6O dmxzghl,m  3GodserOo  pH- ol
396560Bb9ds.

B39 gd603, ©bd-ol LsdoBby MBbgdOL (gbol) s83RE0B0Is300LIMZ0L 0Ygbgdgb
36509969dL,  OMIgwms  96d0dg3emds  Fobsboe Mol goblobrzmmeo.
39 G03¢9JbrIH0 3XO-0b EOHML §HO S 0039 LEMYod30M Fo0gImMTo J0dE0bsGMdL
bbgoolbgs ©bB3-ol FoBHMmogol  3mod3e0x8035300L  3MM3gLo, Loo3  godmoygbgds
65896039 y3z0eo UL3gEzox0MMHO 36M50dgMm0. gu 3OMEILO 335993l LodmogdsL
9356 0bMmm gOHMOOHMMEs© M599gbodg 3smmqbol gBgd3os 9ho 33wg35d0.

PCR 695d3ool {o6mdsmomzolomzol oo 860d3bgemmds 9603Fgds 3650dg6m9d0l
©@0DHo0bL s BEOATI6EJOOL 259M3gbsls. 535535 3bMBdOE0s  Bsdo doHoMoO G030l
3960, 390dm TEM, SHV, CTX-M-1996900L 9865909963900l 5838w0g03mbgdo.
99000 33593l LFOEgdsl FmzsbgMbmm 0ol 0wIbEH0B03ZS30s, M) OHMIJO
3960  x¢9®IGPGHo 80939036905  2oblobYgOMWO  BHo30L  39GS-EodEHod90L.
303990 XOFFMO  095d305L 95BHIMGOE L3gE0sH  835M5GT0  MgMIM303¢gMT0.
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399myg9bgdmmo  365099Mmgd0L s ©BT-0b LsdoBby MBbol B3YE0RO3IBY WIFMIOEYOW0S

$993965@GH MO0 09503900.
¢0b63-0ls Lsdobby MBBOL gsdmymgzols IM0MsEO Logwdzmgdo:

30639 93530 dmo393L ©bd-ob IMerg39ol IbsGIMsE00L 3OHMEILL, MMIgELss
©9653MMo30s b Mds 9P™m@gds.  LoGgodzom  Botgzol  gobmegds  94-98°C
H99396531M59g 0f393L Hgodsemo 8dgdols s BE93062-9M0xMJI9IdIOOL
039356 ©bT-0b JoEGHMOE™ME %53300. 8909y HoMdmgdl  MmMTsa0 ©bI-ol Fodrmbol
X933900L  9b39¢393905. 00MMIMNE0  X9F30  JoMTMmoagbl  BoBHGoEsl o
9L 9090 BJds 36(r103gMGOOL F0TodMds3MB39I9bEIOW MBbYdDb;
3650996900l 0o Mgdolsm30L  LoFoMmms &gddgMo@cmol sfg3s Lodwswme 50-60°C-
99. 365039600l 80853Mm900L 3MMEgLL LolivMmzgeo BMHAIBEGHOL 3009900l AoLF3M03
90™gd5 360509969d0L 569geobyo (aneling- godmf3s).

3oL 899099, M3 3650396 gd0 5493530060 YOS 3B3gdgbGsMIM M3bgdL BMRTIBEOL
©sbofiyobdo s dmemdo,  3H9d3gMsGH s  0BMEIds  72°C-8g. sdom  04dbgds
M33H0doO0 3060Md900  Taq 3mr0dgmsBoll dmddggdolsmgzol. 539Mm3bEo 0fygdl
3650996930l M0l MmMH03g F0TSOMMEGO0m 9BY) 5RO 5438 gEMbas00l
360 39LL.

PCR 695300l c0®ml oB®0o3o0 25900ygbqds 50 dsm@EHm Lofigolo ©bd, s6s9g fobo
9393909  ©oLObMYGBGIMwo  HI-sLEgdoE. LobxsGsdo  36o0dgMgdols s Tag-
3m@0dgmsboll  9dBHogzmds MBOHWb3gwymxl Mmommgwo  3ozwol d9dgy  ©bd-ob
SbEgdoL QomMBoaqdsL Yymzgwo (303wl EOML.  Fglsdsdobo, 0o 5d3l ba-ob
99399 gdol 9Ju3mGHgbEome BOHELL. Lodmermm, Lsdobby MBdbol gMmo SLEPOELH
9000905  B0EP0sMEMOOm  sbowro  sbgro.  Jogdmeo  SbEgdol 30BN BoEOOL
d9Lsdgdg0s  JI-9gdBHOMBMOIBOL  IgmmEom.  Ls®(IMbm  Fggagdool
900900LsM30L, 9300909005 DMLGO  3M00TgMHYOOLS @S BYod3ool  Bo@oMgdols
M33H0domOo  3060HMdYdol  FgMBg3s. 3m0dgmobdmeo  xsF3MNOHo  Mgodizool
Potmasmrongolomzol Bg9bl dogh dgmBgme 0dbs bbgoalbgs 3Gs0dgMmolomzol Jobowgdo

H993965@HOH0o M9:100900 (sbGowo 8).
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6b®oero 8. b0 s03¢r0%035600b  M3HOTSHO AJI3IBSAIGLICPO (595080

bbzsosbbgs 3650896980 35802996980Lsb

89b98o/PCR 06030 OO IIAIGIOIL0 G080
bs§g.c09b5¢9. ©9bsEMO3E0s 350dmfigs 9B sE0s 3030  Lsdmememm
©9bsGHMmSG0s
Multiplex 94°C 7fjo 94°C 40f)0 57°C40(0  72°C 1fo 30 72°C 7fo
TEM, SHV e
OXA
CTX-M-Gl 94°C10fo» 94°C 40 §j0 60°C 72°C 1§ 30 72°C 7o
400
Multiplex 94°C 10§ 94°C 30 {0 52°C 72°C 50 foo 36 72°C 5fo
Carba 400
(NDM,
VM, IMP,
KPC e
OXA-48)

2.4.3 9094 GHOMBMOYIBO 535MHMBOL 3gedo

3IL-9JOONBIAIVOL  In@IPL YOO 3ZEY3oL  9OHO-gHmO  FORIR
536MHMBOMOME0 FJNMEO0S, OMIJ0E 3rolbdmdl ©bB3-ol (56 Lbgs dmeng3argdol,

dog. M63-0l 96 Fowgdol) BESRIIBGHIO0L QB39 393905L  BMIols s FMBEHOL

dobgz0m. 9@9dBHOHMBMOYIBI0 ©IBL oGHMYPdIb Ls3zegzo dmEg3mEgdol 899339

39edo, MHMIgoE 0mbme dMRgMdos Aobmoglgdero. gl 0393l Mgz gdols
390550905l Bbgoolbgs J0dotrmemgdom 56 LoBdsMom, 8s00 Dmdols EsdmbEOL

dobg30m s LOdMEMME, o GMHM6JMOLYSD b3 3939d5L. ©BT-0l bodwmdgdol
331930530l B39MgdMH03 259M0Yghgds 939MMBOL g0, 96 IMe0s3M0Wsdool

390, 00?9 B533wg30 ©HI-0L BEMORTIHEHJOOL BMTs 5O 50gTo3HGds M58EYb0dY S0gMw
b6m309mGH0M6 fyz0ml. g9edo s6LGIMWO BMEOYOO SLOYIEGOL GOMYSZ35M0 3bIMMOL
Oml, GmIgedos 8meg3mEgdo 5309 JmdMomdgb. ©bd-ol 6odmdgdo gmbmgddo
(Bo0™3539090d0) mog3Lgds 290l 9P dMEWMDBY. 85doO-RmbGsGHIMO bgdbgderols
MOMYMBomo IMHEHOL a9dm ©bT-ob IMEG3MENGOO  FOOSPYHOEIO050  SBbMm©OL b
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(099000  9egdBHM™MPO).  STSLMD Q999 YOEOOL  LoBJsMg  ©ITMI0IIWOS
9930l boa™Mdgbyg. Imzeg RMdgbGgd0 4gedo MRO® LHEIBI© IMIMOMdIb,

3390 - MBOM Bges. 9gegdGHOHMBMOHIBOL EILOYIEgdOL J9gy bbgoswalbgs LogMdol
R}M53396300  agwdo  [o®mdmdbol Bmergdl 9.f. 0969, O@Igms  LogMdol

3oLOBEZEMS  Tgbodegdgos  B3gEoswIMo  Fo6390gdol  (DNA ladder) Lo gdOM
(bybmbsodgoero 2015).

™330doerEmo 9990l dolLomfg3o 33¢g35d0 B39l dogH S3MMdIOMmYGdMwo 0dbs
bbgo@abbgs 30633963300l 3gwo. Lsdmemm d9gMbgre 0dbs 1,5%-0560 s3960H@Bob
390, 9u9dGHMBMOGHol  Bsbo@Gocmgdws 30949bgdom  TBE (tris-borate) 0mbomMo
0BIOL. PO0MOMIM FMbmDY oGIB0E0 Lobxo 890393 2 93¢ 2900l IBSEHZOM
blbomLs 3 33 PCR- 36G:m©Md@L. 9009dGOMxmM9BL 353901900000 3mOmO0BMbE w6
53505@do  100-150V  dsdgol 306md9ddo. g0l Jglomgdo  309Ygbgdom
00000 3dOMIoEol 53dmew blbsGL (Sigma). Lsegdsgdo 20 Froosbo @sgmgzbgdol
0900093 390  0Mg3bgdmEs  OLEHOWOMmGdMwo  fywom. Tggagdol  SbsErobL
35b©gbom  MWEHO®s00xgO0  UV-Emsbloermdobsgool  99d39mdom.  LmE@osmob
©™379963069d0Lsm30L 3049bgdom Gel-Doc2000 (BIO-RAD) boli@gdol g3m@m3sdgmols
> Diversity Database (BIO-RAD) (L. 13) 3000309939699 360H:0m0500U.

bey6>. 13. PCR 3900989800 fsbsz000b0 BIO-RAD 5356590
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2.4.4 H9396L 3006H0EOBOE0S

dm93MmMo  33¢0930L ©939ML-3006M0EODS300L  Fgomo 9xwmdbgds  ©bBI-ob

3006H00DO305L  MmEoymbm3wgobol  Bmbogdom.  B3z9bL  dogl  sdmygbgdmen
990003580 3099369000000 BMbYdL, HMIgdoi 16S 3969008 3mdmemyommos. 0dob
3090, O™ 399065659 3003900 BodLoMYds BMbO s 565 bodMdo, 53 dgomEL
3293006003053 MPM©Id6.  300MH0EOBsE00L Hob BHotrgds 3MeE0dgMmsBYIe
XOF3IMNO M95d300 @O 9938w0%30356(3)gd0l  dmbodgzbs. mwoymbw3rgm@oero
300600305 G90degds 0ymlb MO B3xE0B0IMNM0, 3000MY MM0R0bIWMGOO TgmMmO.
8900m©OoL 130M5@guMdsL FoMdmoygbl ols, M Jglodwrgdgeos godmynbgdmewo odbgls
Bmbgdo 9653303060900 F03MMMMR60DTJIoLIMZ0L, ™ OYYboEos
0560000093035 16 S 9bmsb.
3393580  20dmgzogyqgbgomn (AID Autoimmun Diagnostika GmbH, 9963s605) 65360900
©553dbgdmeo 3 Godegdume PCR-%g, 6mdgwbsg  9dmbogal  6H9396b-
300600bBs305  B9d39bL-b3gEoR03MMO  MmEoMbMIWgnGHoEMOO  Dmbogdols
3°9myg9gbgdom. PCR-695J30s 9b6bmM30gems PN-Mix  gs9mygbgdom. 8909y d000gds
00mEH0b0oMgdo  5338Ww03Mmbgd0, MHMIWIGIBY3 39B9MJPOm  30dM0EODI300L
ALAL.

9 GabGo 0deg3s 1YFSEOIL BNV S LHMSRs® 50BMgsBobmo CTX s KPC B-
5gBHodsBsl g9gbgdo, sB939 H9OGomgzsbo IM@Es30900 TEM s SHV B-q0sd@ods®sdo.
00mEH0b0oMgdo  5338w03Mmbgd0  boliosm©gdosb  300MH0EOBEOOL  Mgsdzoom
SSOP-m5b B-q05d3Ho8sDgdobs Qo 3MbEOM@OobIM30U, 6mA9do3
03030 0DB0MGdMYw0s boGMHMEIEmbme 999dM9693Bg 256Lb39390wo BMOTSEH0!
(Ho00me9gboo bsBolb babom).

3006H0E0BS300L8  OML  $33BW03Mbgd0  M353000©J000  A9bmE  Bmbgdl,
HMI9d03 3035309005 BMEgdDY. o0ow 139308300 FodmMgbzol 3GMMEIGS
335993l 9MBEGH0L, MMI 30000©JO0 J9MRYds 00 Tgdmbggzsdo, Y30 Bmbol
0568080930mds  100%-000  3m33wgdgbBHEos ©bI-0l  53BEOBO(30MGOVIE
0560080930Mm093msb.  LBEHMI3GHMZ00bMB  (Fows)  ©s39300MGOMO  BYB-
RbRsGIBS MIMNEIds d0MmEH0b0woMmgdI 3000H0©IOL s gb 3mI3wgduo 999y
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30bgds BIMO Mgog300Lb MHML bLRLEGHMsE NBT / BCIP ©sds@goobsl. bmenols
350 mbolobserolbmgzol begds dgz3slgdoL Mol bydrswgdom N-Mix-msb ©b3d-ol
309myqbgdom.

PCR  ®godi3o0obogol  358%Bogdom  bobggl: PN-Mix, d9gg6o, MgCl2, ©bd-
3m@o0dgmobs  ©@s LBoFoMmMmgdol Jgdmbggzsdo  figsero. dowgdwo bstgzo 23 93w
M9bmdom 9923dMmbs F03OMLObx MO0 s 35053 gdom 293¢ ©b3-U, MHMIgEog
99LGH®og00M939o 0y §obslifo®, Lo33w930 FBH93gd0. B39bL Fgdmbggzsdo, sbg39
0465  Bo@oMgdmeo  sd0bdMEMgool  3mbGHOMEo  gmzggwo  BHgbGobomgob.
3MbEOM@Oobsm3zol  ©bd-ol  bosggws  259m309496gm  OLEHOEWOMGIMWO  [yseo.
QIJO0MO  3MBBHOMEOLMZ0L 355G g 203 LH3MBEHOMEm  ©bd  MgoagbEHoL
65360900 8mIfmEgdol 3md3wgddom. LobxsMgdo bstrgzom dmzsmagzlgm ©bBI-ob
SbEol Jobogds©  SA3BW0TB035300LMZ0L  MYMHIM303wgMTo. Botgsd3om 30MMdJd0
DomImeggboos 39-9 sbMHoedo.

6b®or0 9. 3y Bg59600L bsBgsgpom 3okbmdg60

O™ GB3IOIGIO IO 303wo
6ggodo
50> 95°C 1 gogero
30§90 95°C
2 fo 60°C 10 gogwo
109 95°C
30 o 55°C 22 3030
30 o 72°C
8 o 72°C 1 gogwo
O 8°C

93966 300600DsE300l FJNMPOm FobbMM309wgdMwo GHILEOL 3OHMEIIOS
9033l 9999 9Bo39dL:

> 000009 306036 gmbimdo 99335936 20 93¢ ©gbs@Mogool Mgoyqb@o;
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YV V VYV V

00539 BmbmJo 35353900 20 33 J009dwPCR3IOM©IEL (583530 3mbo);
8009090 Bsegzol 063935300 5 oo MmmbolBHI39MsEMsDY;

0639905300L 9980099 00mMmge 3mlmdo 9ds@gds 1 9 30d060H0EOHIE300L 0BIOO;
LEAHMO390900L  BMIZES  (MomMgME  LEHMO30L  FoMI0MYs  bs  0ymL
035¢b5B0bM, bndgemo Mbs sgHgMH ™Ml Bgdmsb);

LEHO03900 649965300l Jobg300m 25s0E6gds BMLMgdTdo 0bg, B JNW0sbsE 56
50x35MmL Blbs®do. 063Mds30s bgds 30 fymom ywol LebxwmMgzgus®g 47° C
A9939M5&5%Y;

300600300l 05396 0L 39050360l 990009y [y {ORIS )
(1 §moo0l gobdsgarmdsdo) Homdmgdl  LAHM039ooL  gootgabgzs  mbxged  47°C
399396536599 259mMdMO 45dMg3bo blbstoo (Stringent wash solution);

390009y oMy LBEAHMO3L gdsGgds 18w godmdsGO godegsbo bLbsMo s
39005039bgds  LobxwMgz9wsbg 15  {momom, 063905305  o6dmgdl  47°C
A993965GHvIMH0L  30OHMdYOT0;

3odMgsbo  blbsto  Mbs 49500 356™U @ LBEGHMO39OL g ToBHML
1 3w olvgegd0 blbs®o (Rinse solution);

LBEGHM03900 35300 (390053036M0m) bo3w9d blbo®L Qo
35053 90m3Mmb396EGHM0M9dMo 3mb0asE0 1 dew-0l Mm©gbmdoo;

063905305 3m6H0BMbEwme LsbyxMgz9wsbyg 30 Ho;

0MOMMIYo BEAHMO3900 33Ws3 060g3bgds 18 blbsol ©sds@Hgdoom 1fm-ol
oYym3b9d0m;

39M9bo  LEGHM®O039dL  9ds@Hgds 1 I LYPLEHMsGO 10 foo 2oBgMEIL  MmMsbOL
A9939M5& 1M 5%Y;

BMOLAHMOGHOL  goolbdol 8909y LGHMO3YBO  MOXIOOEI©  0MY3bgds
©ObHOoMIRMo figewroon;

39M93bowo BEBHMO3900L 4odMMdS bgds  SLMMDIHEHOL JowswBg s 0bsbgds

069 5@0WsL. 300G 990l SMOEb3s brgds J9a3sL9doLEBMMEIBY.
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399359008 BMYOEIDBY 5©00b0dbgds  Mgodaool Bmbgdo (LwE. 14), GMIgeos
399Mm094gbgds 89093900l Tgboxzsligdes. Mgodioro  DBmbs  0IbEHORO(30MDS,
030 50b0dbmwo 3mboEos, G®MmIgeoa 8mEgdmwos dsdwmbBg, BMLES© Tgglodsdgds
59 M9od3omm  Bmbsl  BmEBHg. ymzge bmwl  qosBbos  Jgg@mgdol  Bmbs o
399@09Mgo0L  3MbGHGMMoO. MmM03g M95J3owo  Bmbs  LOYIos© MBS  0yml
396300560900 (3000l EOMU.

= Konjugatkontrolle

el Amnplifikationskontrolle
e 165 Pan Bacteria

et TEM AS 104 E (wild)
= TEM A5 104 K (ESBL)
e TEM AS 164 R (wild)
et TEM AS 164 5 (ESBL)
e TEM AS 164 H (ESBL)
el TEM AS 238 G (wild)
e TEM AS 238 5 (ESBL)

p 5HV AS 179 D (wild)
o S5HWV AS 179 A (ESBL)
o 5HWV AS 1792 G (ESBEL)
e 5HV AS 179 N (ESEL)
e 5HWV AS 2387240 (wild)
e 5HW AS 2387240 (ESEL)
o CTX-M

I 1 KPC

Anlegelinie

brptrs000 14. $H3390L30060H00DOE300L F99gag00L dygslindol Gz o
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0530 III. 990092900 5 85070 3o6LXS
3Fool  Mgaomboll 3006039080  E.coli-om  a50m{3gmeo  bmbBmzmdom®o
069399309006  9BHO0MEMYool  sEgbols s 96EGH0d0MEH03MmMHgDBOLEHIOEHMdOL
360300l dgufogerol oBbom 33935 Bo@oms MmO 9@eds:

> E.coli-ols 399MygmRs dOMEMA0)MO doboE9d0IH [N
363000m3H030mM)HoLGHIBEGHMO0L B96MEH03MMH0 250M3wgbs;

> 9HobE9bEM™d0L F53mOM GO0 396900L 9B 9J30o.

99396039630 RGOS JOMHOMIIE Jogrod dsmAol bsdo T EHO3OMFBOCMEO
306030l ©956085300L5 s 06EIBLOME MgMs300L Fobymxnowgdgdols  BmBM3MIom®
06939d305Bg  Lo39MM©O™  ©OSRBMBom  353096FO0LOYD  sMdME  boddgddo.
300603580 dgmxzo 3530963900 bmbm3mdomMHo 3500mq69000 0bxo30MHgd0L yz9wsBy
oo MOL3-XYMNBIOL  FoMTmopabgb  LsdgoEobm  39gMlmbogrmsb  dmdogo
3MbGHodBHols s OO GOMEIBMdIO® 0635B0WGmO  IOM(3909M9d0L  45dm (Teresa
...2019). 9353900  FoJBHMMs©  F90dwgds  BI0M35wML  96EH0B0MEH03MMNIM309,
63903 00mJdol MHJAMsMWWSE A5dM0Yyqbads 53 3530963gool B0dsMrm, Moz byl
MPgmdl 56E000MEH03900L5©d0 MHBOLEHIbEGH IO FBodgdol LBgwgdEosl. 4sdmdobsdy
09490096, MM E.coli sbmEomods 50560l dMogse goblbgegqdme 0bg39d305Lmsb,
3omMgbol  ©9AYJ30s Tglodengdguos bbzoolibgs dommyom® dsbsgwsdo. E.coli-ob
33)50900L 0BMEs30s IMzsbobgm  8939y0 503Mm8gd0sb: oo, Lolbero, bsbggero,
FO0Mmd0©b  bobo, dommaon®o Looby  39bGHMIWEmo 39606 s FomOL

39009396930 b.

3.1 E.coli-ol sb&0d0mEH03mMm9bolidgb@dmdol 9glffsgwrol 99gagdo

339306 306390 9BHa3bg  29635bMmME0gmgm  96E000Mm3H030mMABMIGMdOL
R96MmGH03MO0  250m3wgbs. 9dudgM0dgbGHo 8Mm0Es3Ws  BodBHIM0gdOL 0bMsEOl
0963 053035305L  BEGBIOEGHMEO  B3JBHIOOMEMAO0MNOO  JJoMEIOOL  godmygbgdom:
153390 969909 Lobxol @M gLgs, F90Iy LMBMS  FNWGHMOOL  ASTMYMAs O
000963 053035305. dgLHogerowo odbs E.coli-ol sb6EH0dom@03900bsdo dgMdbmdgarmds
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o5 B3mobobyo gsddM B3gdGHOOL B-wod@odsBs 3MM©3963gooL (ESBL) wgdgdzool
dobboo.

B396L 0ge Bo@oMgder 33¢935d0  dglfsgerowo odbs 540 bodwdo. s©0bodbmwo
6001893056 236 56 0d99Ls0599dms B3960 330930l gk  Fom35oLobgdMe
993060 (35L5¢ol 356A0L0SbMBOL 3M0EIM0MT0) 300G IO0INOL :

» 600930 3mb@E530b0Mgdw0;
> 330930L 99009390 9JEHOMMy0Mo 3603369c0m3560 J03OMBELGS 56
5dMmomqLs;
> 50momgls Candida-b 43560 Leagm @O 4693-IPIIOMO dSFOLIIO.
82 600993056 53Mm0mgls M53-OIO0MO d59dEBHgM0s. MRgbowo 222 B0ddosb:
Bobggarbg dmoms - 89, LolbEby -52, JomEDY - 47, 3960L s FomEOL dmIEH ol
39009396900 §3960056 5090 d0MmW M0 LoMbyDY- 22, FOHOWMBdOL bozbByg -12.

bgdmo  Bsdmmgmowo 222 60dwdosb  E.coli  sdmomglbs  dbmerme  48-9o,
OMIgmogobs3 26 50dmPs I 0oMgHBolEIbEWwo, Mog 995a9bs Asdmymaowo
E.coli-obs 54 %-1. 174 60399006 000960503000 0ym 999ga0 3653-b935¢0MO
ds3owgdo: Klebsiella spp, Acinetobacter baumani, Pseudomonas aeruginosa, Citrobacter
spp, Enterobacter cloacae , Serratia marcescens. 53560 y39ws 3mb3o@owdo, MHmIgwoa
oym  BosGommo B3zgbl 3393590, 36M935w0Mgd©s  Klebsiella spp. ysdm3zwgbo.
BoGo®mgdemo  33¢093900L 99900 @O doegdo  dmbszgdgdol  ©sdv)ds39d0Lol
399Mm3w0bs, M A6M5T-5MYNR0MO  105JGHIM0JOOL  3Mm3s30sdo  E.coli 99spqbl
21%-b, bemm  OgbobEBHPGMwo E.coli-ob fowo 12%-.  E  coli-ob 53mogligs
600093056 89009050600 gosbsfioers: Foto-6 (12,8%), bobggwro —12 (13,5%),
Lobbero -2 (3,9%), bsgbo FOHowmdosb —12 (8,3%), domemy0MHo LoMHYJdO S0IOLIO
39009390065 (22,7%) (sbGogro 10).
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00MMmMAO0MHO
3sbsgmols
Qo3lobgEgds

8s6@0
6sbzgero
lsolibemo
bsbo
300mdo©sH
%0 01960
Lombggdo
50900
35009390056

Lmem

2500 33¢mg1mo
6098900l
500096005

47

89
52

—_
NS

|I\J
NS

gbGoero 10. E.coli - obs s8moglbgs 609798980056

50m0gliogro
E.coli

65000960ds

[o)}

IN

|=

S

650 9bMdM0350 E.coli-ob 0©gbE0x3035305 FoMdMdL bobggwol 650dm8gd0sb,

05600 30HMm396GMwo  JgBsM©Ydol  OML  El.coli

360350oMgol  BoMMY0YH

Lombggddo (0sa™msds 1). gl Bodwdndo 50GOMEI0S 350YBHIMIO0D, Groi Tgodwgds

04mb 53530060900 E.coli -0l 30mysmligdol 3mmdomgdol wbstmsb (Elio...2018).

25%

20%

15%

10%

5%

0%

45600

Bobggaro

Lobbgro

OO

008305 1. % 89335630985 5002009b0¢»0 329 HX90980b bb3sslbbgs Bomernmgonto dsbisemgboosb.
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603mdgdol s6E0d0mE03mMgBoLEIEEHMBdOL G0z3MMdomemmyonMo s6seobo

36¢030mEH030m609HBolEHIBEGHMIOL  BgbmEGH03MMo 330930l Bo@oMmgdol  Jggyo,
©0L3-oxHBool dgomol s ESBL ©s8s@sl@wMgdgero Ggbdgdol asdmygbgdoom
o006y, MMI  5FoMmsdo  L3TM©  BoyMMoEgdm  FmdsMgmdss  E.coli-ol
9BobE9b@Gmwo 9&59900L ©939Jdi00L 053 LYBOHOLO.
56¢030mEH03m3MAbMdGEMdOl  Tgbfogems  dmbs  ©OLI-ORNBMGO  dgormol
399mggbgdom, Losi ULbgoolbgs  sbGH0dom@GH030L Xam3gdo ©s omdgdo  0dbs
299Mmygbgdo.  d03OMMEOASB0DIOL  IAOHABMOYMdOL  Fobgz9b9degdoL  ASTMMNZGS
b ,96GH0d0ME03900L dMHIbMdgEMdOL BHILEHOL g3Mm3wo” -EUCAST (European
Committee on Antimicrobial Susceptibility Testing) LAHObIOGHOm.  33w9g35d0
399mygbgdmos EUCAST ULEsbo®m@o-g3gmbos 9.0 (dosgrsdos 01.01.2019 (erosh).
3°9myg9b690mwo 0dbs 96GH0d03MMdMwo Mdbmdgemdol olizgdo (s@®oxgddo 50
35o0) Bio-Rad g3o®dol. 3bGowdo Nell dmygzsboros s6Gd0m@GH03900, GMmIgwos oym
399my9gbgdmo E.coli-b 56&0000mEH030m30IbMmd0mdol obloBrgmobsmgol.

sb®ogro 11. 560908003903980L Bs0b5035¢70 ©5 58639305915

N 5869305¢6S 3bE0doMEGH030L 36396353 | 0bxodogool
Q@aLobYEPRS 05 (933) Dmbgdo (99)
1 AMP Ampicillin 10 14-14
2 AMC Amoxicillin/clavu 20/10 20-19
lanic acid

3 CXM Cefuroxime 30 19-19
4 CRO Ceftriaxone 30 25-22
5 CAZ Ceftazidime 10 22-19
6 CTX Cefotaxime 5 20-17
7 FEP Cefepime 30 27-24
8 CIP Ciprofloxacin 5 26-24
9 LVX Levofloxacin 5 23-19
10 GEN Gentamicin 10 17-14
11 AMK Amikacin 30 18-15
12 ATM Aztreonam 30 26-21
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13 IPM Imipenem 10 22-16
14 MER Meropenem 10 22-16
15 SXT Trimethoprim/su 23.75/1.25 14-11

Ifamethoxazole

G9B9ML3MmM0bgd0:II-momds Cefuroxime, III-osmds Ceftriaxone,Ceftazidime, Cefotaxime,

IV-omomds Cefepime.

39603006900 © 35070 33306530900 dgES WsdGHMIMG 0630d0FGHMMYOM:

Ampicillin, Amoxicillin/clavulanic acid, Piperacillin/tazobactam.

39Mdm39b90dgd0:Meropenem,Imipenem.

BGMOJobmegdo: II-csmds Ciprofloxacin, ITI-oomds Levofloxacin.

5306ma 0 3mBogdo: II-0smds Gentamicin,III-0smds Amikacin.

dmbmdsg@Esdo:Aztreonam.

byeogmbosdoo:Trimethoprim/sulfamethoxazole.

56 030MEH030m3MAbMdYMdOL  BHgLGHs

boysoo 15. E. Coli -b 56(90802H0300028 (3b628:9¢»8s

Booeo  sB3960

9HoLEI6EGHMBS 59MmYygbgdwo 56EGH0d0MEH03900L dodstrm (L. 15).

E.coli-ob  8s@owo

85


http://www.vidal.ge/drugs/clinico-groups/aminoglikozidebi

Omame3  3bmdowos,  ESBL  360Hm©MEo6gds 3003060 3030060305
30360MmM60Bdol  IMEEGH0MIBOLEIBEGHMOSLMB. sdo@M™mI  0odbs  BoGoGmgdmeo
R96mGH03MO0  13M0BobYo  BYEO-EodBHoFIBIL  IMMEME0MYdsbY. B3zgbo 33930l
76w gddo y3gars 93odo, OMIgds3 godmoguobs M9HolEgb@Mmds B-erod@sdmco
56GH0d0MmEH03900L 0o,  BHLEHOMGPMo  0dbs  P-eog@odsbol  (ESBL)
36MHMEOME0M0sDg Mmoo ool LobgMyoWWMdOL GHILEGHO®. OHMYMOE LMD
(bmE.16)  BobL, oM Mbzol Bmboll  gogsmM3zgds  dglbsdg  omdol
G9BOML3MM0Bgd0L s 31939mbols 355358 ©oL3gdL MGl dormomgdls ESBL
3OLBYdMBsBY L33eg3 Bodgddo. B3gbl doge Bo@sMgdmwo  13M0bobgaols dgwgasw 26
9BoLBHPEGHMwo  FBHT0b,  OGMIWYdTs3  JodMogw0obgl  HgboliGgbEHMdS
3BIBOML3MOH067d0L J0dsGm, 23 Esdo smdmBs ESBL 35360Mm©3060909¢00, €53
39500396 88%-U LogHomm  MH5MmIbMdOID (0TS 2). oD MIMSZEGLMdS
0DMWsbGHJdoLs ogm ESBL 9536m©m3Eo0gdgwo s dbmemo 3 0Bmmsb@o oym
3odmbszerolio Qo qu 009bo 3069 50 g6Mdsy, (OIuYs)
563 080MEH03m3MAbMdGEMdOL 3MIMR0wol d9scgds ESBL 35360HMm©w3060909ebs
ESBL 5650530000300 909l  8mM0l 3500 5O 0g6900m©s,6008 godma 96
39330bMmM309Wgd0s.  Mbs  90obodbml  Mmd  ESBL  56535360M©v)306090900
0DMsbEHJIOL 56E030MEH03MMIHBOLEHIOGHMBE b53ME Foe0 50IMPBS.

bopsoo 16. 60530 oolizol bobgmgoremmdol dgbdho
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0536505 2. ESBL Js3602¢009306989¢70 E.coli-ob 030980000 5 9569330000
3HMR0CPO

306500056 2017 (ewodg EUCAST LEAHIBIOGHOD  3MEolEHobol  dodsmom
d3mdbMBGEMds 0LIBW3MIOM©s E- Bgb@om s B3960 3300939 99339 ©909Yg0cmo ogm,
d9L5d530bd  FBodgdol  bsfowo goo@gb@s EUCAST  dglodsdolbo  Lobos®d@oom.
3MmobGobol dmdbmdgEmMdol AsbLlaBM3zms B39bo 33¢g30L RoMygddo QoMY
60 bbgsslbgs MIC-0gmm@om, M3 8ma3399s 3009390 8909a900L 30MHgesi3o0l
LodMOogdsls. E- BgbGol  3sMowguw®o, Colistin-bg d36Mdbmdgemds gobbm®ogums

LgHoMo 39653900l dgommom, MIKROLATEST 6qgoaqb@q00L  3m33¢gd@ob

3°9mygbgdom. MmM039 GHguBHom d0LgdMWo F9JJd0 0©I6GHIM0 0gm  3MeoliEobols
9d00sMm.  3mwobGobol  dobodseHo  Fs0b30d0Mgdgo  mbBol  JerobozmGo
L53MbGHOMEM FgOEG0wgdo < 2 dp/dw Tgoabs.  y3zgms 390m33w o dEsdo
d3mdbMB0sMY 50dMBBS 3eolEobol dodstom.

000MJM0  0HBMWIBEHOL ©YGHIWMOHS© gobbogoLsL 5©0IMBBEs, G®MmI oM oL
0DBMsbGHJdol 100% GHgHoliBgbEmEos 3960300bgd0l, (3935 ML3MG0bgdol s
dmbmdsg@ob6dgdol dodsdm.  83% GMaBoLEFHIBEHMwo oym  CIP-godmmawmdlszobol,
LVX-@93mgnwmdlsgobol; 67% M9bolLBH9bGHmwo 0ym AMC-
59mgLo3E0W0b/3ogwmbols 355306 s SXT- E®M0d9EH™3Mm06/LEnsdgEmdbsbmeols
900s0m. E.coli 0Bmsb@gdol 4y39eebg ds0owo dgtdbmdgermds (100%) sgodbo®s
CST-3mobGobol, IPM-0803969d0lb s MEM-996Hm3969dol 80ds6mom, bmenm PIP/TZP-
30390530006/ sBMmdsgGHodol (83%) s 67% AMK-5303530608 9035M00 d96M19000

6530900 (0553 3).
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SFFEFETEEE

0536505 3. 3ol bod~dgdosb godmymanocero E.coli-b
36(H0800(H0,302808 db289¢Bs

Bobggwosb  godmgmgowo  Bofiersgols BboMol 0bBMWsbGHgoo  50dmMBs
95059 BoLEGHIOGHMo 7 9bGH0d0MmEH030L F0dsmm. 390dmE,  godmzwobos 100%
9BoLBHIPEGHM™Os 98I0 XFMIBIOOL: 3960(300006900L,  (39BOXMB3MOO6gdOL o
dmbmdSgEHo6d9d0lL d0do®mo. 30%-bg bogargdo dgMdbmdgmds oxgoJloMs: dgmey
05M0L BEMOHJobMgdol s $80bMyE03mB0EIdOL J0FsMIm™. S1gmN039 TgMAbMdYEMdS
©5530JL0MS LMERMBOESToEOL 0doMm. 50% 653¢gd0 FROHABMDYMdS T0JLOMS®
d9lodg 5Md0L BEHMOJobMEGOOL s B9 S-EodGHodsDs 0b30d0FHMMdOL, 390dmep AMC
d00sMm. bmm 9gLs3g GHomdOL 530bMyE03MbB0Ido Fgobs®BMbals TgMAbmMdEMdS
50%-80. M5 dggbgods, CST, PIP/TZP s 3560539693900l 8035600 306H0Jom ©o130JboM©s
100% o5 90% 03bMdYGMds(Q05M5Ts 4).
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¥

@0380305 4. bsbz9¢mol bodw9dgdosb gsdmymaocro E.coli-b
3b(H0800(H0,32808HIbM8 ¢85

00M™y0M® Lombggddo, 50O 39608 s TGOl dIEBHOL 35093)M OO
0DBMbFHJOOL 3300930L0L  50MBbS, MMA E.coli 9olEgb@wmwos 6 s6GH0domEH030l
903s6OHm. 39600m, @odmzwobs 100% GgbolBb@mds T9gao 9bEGH0dOME03900l
9005607: 3960300006980, O (39B9XML3MMH0bgd0. 80% MgBOLEIEEGHMdS osxodlocms
CIP, LVX, AMC s SXT. bsdo 9Eodo GgHBobEgbd o 50dmbBbos 3560339699900l
90050, G353 995930605 IMdbMmdgMds 53 X aIRoL d0dsdo 40%-9g. dMbMdsJESTob
903560 sx0JuoMEs 60% dMIbMdYEMds. 100% dOHABMdGEmds E.coli- dbmerm 2
3bG0dom@030L - CST s AMK 8085600  3dmbs 996560Bbgdmwo, baerm 80%-0560
96m0b, 39Mdme PIP/TZP 903560 (©00sgMsds 5).
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1 1 1 1 1 0%
EEEEE "
0 0 o o o 0 0%

& F&I'*;?I[‘.ﬂ' et gt gt et o oih o OF (& et 0 b TR ®

=

Q053M53s 5. 396(9O5¢160 3960L 05 TsHOl BrFHob 35093909806 50298:9¢m0
800¢»3029%0 boobosb 3sdmymaiocmo E.coli-b 5690800903208 6db89¢ s

o3 999bgds LobbEoIb 0IbEHOROEMYIME 0DBMWHBEHJIL, MOTS  odMmogwr0bs
69BoLBHIBEGHMOS 396030 obgdol, 3IBOML3MMH0bydOL, RGHMOJobmgdol,
5306m03mB0ogool, FmbmdodBsdgool s Lwambowsdogdol d0dsGo. Mo
0BMbs3ds 563965 MAbMDYEMds 350339699900l S 3MErolBH0bol dods®m . gemads
Lolbob 0BMmEEsbEds  Fgobo®bmbs FyMmAbMOYEEMds:  3935M0300b/EHoBMdSIE S0,
500353060l o 53mguo30w06/305329wMmbols 035610d (OsYEMSTs 6).
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Q0530505 6. bobberol 609-8980sb 3sdmymaocro E.coli-b
56(908002H0,30093 56289028

FOo@™mdOoL 00096&0x8030MdMEdS 960ds 0DBMWsEHd 299mo3e0bs
IMEGH0MIBoLEI6E M. 396dme, 50dmPRbs 9ol 9bEGHmwo 390090
56¢0d0mEH03900L 808s6M0): 39603006900, (395835eML3MOH06900, FmbMdsdEodgool s
b BMbOEs30EYd0. bawrm GEHMOJobmwmgdo, sdobmywolmBogdo, 35MdM3969d900,
3MmobE0bo s 063MdOEHMMYd0, IGOJLOMES FZMHABMDYEMDS  (OSYMTS 7).
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Q0536505 7. F60¢r80b bodd9dosb gsdmymanocro E.coli-ls
36(H0800(H0,3208db289¢ 85

596050, 3Fo6M0ob bod9goE0bm 5(9b9dm9d9gd0L 695603530
3969mxz30wg390d0 0bMoMgdMwo E.coli-0l s6EH0d0mEH030m6M9BolGHIBEGHMdS Bogdom
3o0oo 0gm. 0¢) 25630boogm yzgws Lsbol 60dmaL 9O, Y39ws 0BMEsbEds
399M53e0bs 100% GgBoLEGHIbGHMDds (3935 mL3MmMH0bgdol s 396030w0bgdol dodstro.
3190 Foso MHGHoLEBHIBEGH™S (3989¢ML3MO06gd0L B0TsGML BJoMo 56 5O, Fog™sd
S0N9M0w05 BMA09gOH0 333093500l 8096, dsasmoms: CTX -3983m@sJuodols dodseo
71,2%, CAZ-398¢>Doodol 54,0%, FEP-395393000L  54,0% qssg30dboMgls
3m6OH3963m3zs s 833wg35Mms xaxds (Kutsevalova ...2020). sbggg mbs 500bodbmu,
Omd  Bg0mmPsdmmzwowo  96GH000MmFH03900L  OEILO  MAMOZEGLMDS  BIGIHM
139dBH®0L  dgBHS  WOJHIMMO  9BGH0BdOMBH039d0s s  FomTo  MYHBOLEGHIEGH™dOL
Bo9MYyse00d9d0l 30Bgbo oML E.coli-b dogeH ESBL goxs®ommgdrmo 13gd@eol d9@o-
5dBHodsbol  go8mdMds3gdol  MbsGo.  MmamOE  36Mmdowos,  B39Bd  WiJ@edsBIL
3sLobmyHBYOY0 94960 A9BEsYGOMW0S 3¢sHBBOPHTO S SPIOWSP 3MBEJWEYDS. sbowo
3@0lol 39E9-0dBHodmMmo  9BEH000MEH030 FMbmdsgd@odgool {omdmdsagbowo ATM-
SBGHMIMbsdo 56595399 BH M0 950dMBbEs. 98 9BGH0dOMBH030s  2odmogobs 115 %
93mdbMdYEMds. 396dM39699900L dgdmbgzgzsdo 30 doModom, IPM-08039699 oo MEM-
9960396930l 908560  0BMsbEHgdol  85%-0s d90b6560bmbs  Ia™IbMdgeMds.
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5060360 56E0d0MEH03900L E.coli-ol 8085600 000Jdol 565¢0ma0m0 939JGIOMdS
0d6s sdmBgbogro Lbgs 93GH™Mgdol doge (08039bgdo - 97%) (8gcm39bgdo - 98%)
(Kutsevalova ...2020).

ESBL-g008350H0Mmgdveo  139d@®ol  09@o-odGHoeds®ol  dslbobmgbgdgero  E.coli
3odmoMbgzs  Lbbgosbbgs X3MB0L 3b6E0d0MmEH030L 90056  dgbodsdolo
M9oLEIPPEGHMO0m.  F5Q90m©,  396FFoEobol  Fods»  Jgoaqbl  80%-U,
303OMBmdls3gobol dods®mo 40-60 %-U (Hoban...2011).

B3gbo 33w930L dggyo CIP-3036Hmx3mmdlsgobol dodsdom sgodbom@s 70-
80%—-0g ®9BoLBHIbGHMDdS, SBgmM03g dsb396909w0 dogzowgm LVX-mg3zmaanmdlsgobol,
AMC-590mgls300b/3e039mmbol s SXT-GM0d9@M36008/bvea3sdgBmdusbmerols
90050>m. 3036MBMdLs30bol Jodsbo 74,6% MH9BoLEBHIBEHMS 50f9M0wo  5d3m
3009OAL o bs93BHMOMqdLy3 (Kibret & Abera... 2011), o3 sbwmlb ol B396L
0909290056.  580b6M030mB0©gd0Esb AMK-5d0353060 FgeMgdom  9n9JGMcO
50dmPbs o 0BMBEJIOL 65% JdgMdbmdgwo oym dol  Jodserm, bmerm
39639803060l d90mbgg3zsdo Ibmwm 35%. 530bmaw03MBoEgdolsdo  Abas3Lo
M9BoLEIPJEGHMOS  S0fgds  93¢™MMTs (CmomparuuoBa ..2020), ULosg E. coli- ol
306 BoLEGHIbEGHMwo 9350990l MHgBoLBHIPGHMds oym  37%, bmeem E. coli-
9653509 BoLEHIbEGHols 3o 53,3%.

Bggbo 33930l Logymdzgarbg  Fgodergds  00d3sL, GMmd  dbmerm  mmbo
3b6E0d0mEH030 090degds 459mygbgdme 04bsL doglodserMo 9B9JGHIOMS© E.coli-ob
Lofobossdgam, OMaMmMoEss CST-3meolEobo (100% daMdbmdgwwmdm), PIP/TZP-
303905(30¢006/EsBmdsgd@Eodo (88%), IPM oo MEM-396m396930L  (85%) (©00oa®sds 8).
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0536505 8. bod9805b 3sdmyman0emo E.coli-U s6(908003H030208:3b89¢8s

36&030mEH03mM9HBoLEIBEGHMIOL  Sbgmo  osero  Fshz9bgdgo  AsdM{3gE0s
dogwo ®ogo obgHgdom, 39MHdmE: bgds  3530963Hgool dogh  bEGH0dOMEH 03900l
030mb909M5© ©O 3MBGHOMWMmE  4odmygbgds.  LEIfMbodm©,  BdoGow sTob
39306GHOHMEgds 89999909005, M50 5EBH0d0MEH03900L gdgbs Losgmosdm Jugwrdo
4m39wa35M0  M9393@GoL  4oM9dg  bgds, dombgsegzs  0dols, Gmd  396mbdo
X9b6IMMgMdol o330l dglobgd 2015 (gl F9300  (33X0gds  09(393G 0L
5300090 MdOL  Tgbobgd, og™Msd Lsdfjmbotrmo, 396 dmbs 396mbol  9139d@MGs©
SLEOME9ds.

G063 I gbligbgdsm, sb3H0d0MmEH03980L J0ds6m MHgBoliEgbEHMdOL oyqbsls 48-
72 L5500 BFoOYds. 5d0G™d, bdoc 9853393500 9BHOMGHOM3o 3329Obsermds 0fjggds
95650007, LB gobolv3MGds  96EH0BOMEHMOIBOLEFHIBEHMOOL LIMSMO, Brods3 Tgodegds
399M0{30mUL 56 080MEH03900L 5O5LFMmM0 s®Rg3560.

3093 9O ©OE 3MMIWGISL  FoMIMoygbl  9B6GH0B0MEH03g00L  2odmygbgds
d93bm3zgmgmdsdo, 998M0639mgmdsdo s Fgmggzbomdsdo, GMIWwgdog  d9dama
3390000 3603006 X5FZ0m 5Q530560L MMYs60BIT0 s09g3L.

4m39c039 H990o0bodbends dgodgds asdmofizoml MgHolEb@Ewmwo 9¢sdgdol
LHOOR0 2086030 gds 1 293M3JE90s FMbIbEgMdsdo 565 dbmermeo B396lL Mgyombdo,
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565990 dolo LEBW3MGOOL FoMBs, BB 5F5MS SOOL LHIMOMOEM BMbs, HMIgELss
LEHIOMOL OO M3MPIbMdOM EHOOLEO bbgoslbgs §399609b.

3.2 E.coli-ols ESBL 3536930609090 3539080l dmeng3memtmo

33wg3ob  8ggagdo
36&000mE030m609HBoLEIbEGH™dOL brbGo  JoBgHBgdol  ©oygbs  g9bgBHo3MemO
093990656900l 0096EH0B035300L 9Mgdg T9mdgdgos.  dogBHIMool  ggbmddo
9mdbM0  3GHS309d0L  250M3wgbols s  MIBOLEBHIBEGHMOIYY  3sLbolidygdgero
336900L  BOLAO  ©IAII3o0L  LsIeEgdsl  dbmwme  dmerg3nw®-39bgHhoznmo
33093900 09¢0935, OMIGoi3 BIBMAEH03MO 331093980050 ghmo  Lo®IMbm LryHsmols

5360l B85 gdsL [oMmTMmogbl. go8mdobadyg 5dgsb, 33erg30L 989y 9Bo3bY
23 ESBL 9506030609090 9¢3o800sb 990Rgmw 15 0Bmmsb@Hbg 35635bmM309egm

B39bL o9  BoBeMgdo  803MHMBOMMMYOMMO s 80MmJodo)MHo  FJHMPOII0!
3°9m39bowo HgHolEIbEGHMwo 9EHodgdool: Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, No722,
Ne189, Ne 989, No440, N°720, Ne861, Ne812, N28, N°591 oo Ne436 9m¢ng3en)6o sbsgnobo.
d96MBg30l 3603 9momdo 533993690890 0ym 50 0BMms6E900L

36&030MEH030mM9HolE9bEGHMd0L 3BTl A5dM3wgbsBY:

> mobds 0bmwsb@ds (N°254-65b39000sb, Ne722, Ne 436 oo Ne832 -dommyorMo
9GO FoMEol s LoLbbEEOL  3509FBHIMJO0EB)  godmMegwobs  MH9BOLEHIBEHMDS
396039699930l dodsMro;

> LSO 0BbmsbEdo  (Ne861, Ne591-Lolberosd ©s  Ne990-3FHoMdOWIL)
©5x80JLOMS FMIZWMOOMNO MHGHBOLEHIOEHMD;

> 035 0bmwsb@o (Ne 287, Ne812, Ne 989-0s60qsb, Ne189, Ne28, Ne 528, Ne440-
Bobg9w0sb, N2720-d0m@myom®mo 9Jlws@o Gomol s Lolbarol 3509EHgM9d0wb),
9BoLEPEGHMWo  50IMPbEs 9Bs BsOGHM 3960300006900l S 39BIWMB3MOHOBYdOL,
5050900 0b63000GHMM9d0L  J0TsOMo3.  MHgHBoLEGHIBGH™MIOL  Fo3Mm©oMmdgEo  39gbgdols

©939J3008 @ 0gbEH0B0ZSE00L doBbom 6083900 A99bsE0BEs  Jeobozme
9036MB0MEMY0sdo  33MOMd0MGIMwo  dgompgdoo:  PCR - (RAPID-PCR o
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dM@03wgduy®o PCR) s 693960 3006000305, ©oaqbowos, Gmd Ecoli b
350960160 93odgdol ESBL Hgboli@gb@dmdol doMomo do0Bgbo dmosbemgds TEM
@5 SHV @030l 3969080 Fo6rdmgdbowo FgmEowmmgsbo 8m@o30900. 00mdi3e v93960L369
39600m©do 93300005  Fo@wmdl CTX-M  mxsbol 96900,  gob3o6mdgdmmo
®900LGHIBEGH™O0L 99dmbggzgd0o (Yusha'u...2015; Hassuna...2020). spgbowo a3Jmbs
6o Mm9BoLEBHIBGHMOOL b3gdBH®o ESBL (o0dmadbgwo  8@sdgd0oLomgol, dmeng3merme-
39693039960 56500Bom gobzsbmmizogwgom CTX-M-1, IMP, VIM, 0XA-48, NDM, KPS, TEM
@5 SHV 996900l 09¢9d300 @ 00096@083035309. dmwm@odwgdum®o PCR - dgomooom
BoGo6g0rends 9b5er0Bds 1YFNOEIgds FMY33S JOPOOMMWs© d0y390m  B3zgbmgzol
Lo0bEYMGLM 396980L 5338w03MbYdO. 50bOBMWO ggbgdol JodsMro AsdmYgbgd o odbs
1393093039960 365099M9gd0L R (revers) F (forvard) fyzowmagdo(gbdowo 12).

ab®oro 12.E.coli -b Jmeng39¢e960 0096(90%3025600b030L 35909969629¢70 365089900

ag60 bgdggbLo (5°- 3°)
blacrxm 5’- AAAAATCACTGCGCCAGTTC-3’
5 - AGCTTATTCATCGCCACGTT-3 ’
blamvre 5'-GGT TTA AYA AAA CAA CCA CC-3'
5’- GGA ATA GAG TGG CTT AAY TC-3”
blaVIM 5-GATGGTGTTTGGTCGCATA- 3"

5"-CGAATGCGCAGCACCAG- 3~

blaoxa-s 5' -GCGTGGTTAAGGATGAACAC- 3'
5' -CATCAAGTTCAACCCAACCG- 3'

blaom 5'-GGTTTGGCGATCTGGTTTTG-3"
5'-CGGAATGGCTCATCACGATC-3"

blaxec 5' -CGTCTAGTTCTGCTGTCTTG- 3'
5' -CTTGTCATCCTTGTTAGGCG- 3'

blatew F AAACGCTGGTGAAAGTA

blatemR TAATCAGTGAGGCACCTATCTC

blasiv F TTATCTCCCTGTTAGCCACC

blmvR TGCTTTGTTATTCGGGCCAA
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306g00b - ©gHIJoobegol  BaGadEs  IE-9EIJOOMBMGIBO ©@>  BYZIELIO
3006(0@0Bo(305. 58383w03MmbBdOL  30HBYSE0DsE00L SEEIMbsGHOMWo Foymdgdol

399myggbgdsd 565 FoMGHM  MHgHBoLEHIBEHMOOL F53MmPOMGdgo  g9gbgdol, 56M9Tg 53
3969030 fomdmgddboo gMEHowm3560 3Es30900L godmzegbols Bodvrsgds dmy33s.

B396L doge dgMbgmeo E coli-b 15 GgBob@gb@wmwo 9@sdol CTX-M-1, IMP, VIM,
OXA-48, NDM, KPC 296900l 259m3¢gbol 30600 Bo@o®mqs gge-9egdGHOHmam®mqbo
1,5 %-056 5560mbob ggedo. 9dudgmodgb@Gado asdm3z309gbgo Labgsdzom batgzo (Sigmay),
PCR 89092900l {o3ombgs gobbmeioge@s BIO-RAD s356Ms@0m. 33¢0935 BoGots dJ.
3mOGML  (3mOGHMRO05)  960390L0EIGHOL  BIMTs300L  BS3MWEIGDY. 31939,
50b0dbo  MHgHBolBHIPGHMo  EHsdgdosb 7 FBHsdo 9390l 30dM0O0BIEOOL
dgoomoom  99dmfjds  CTX. KPC, TEM s SHV g969d0l sGLgdmdsby. 3393580
3°9m309gbgom (AID Autoimmun Diagnostika GmbH, 396M35605) bs30900 ©oxdbgdmwo
dM@03wgduyed  PCR-Bg, 6H™Igebsg dmbgal 693960 30060H0©obBsgos Bgdaqbl-
1393053039600 MWORMbM3WINEHOMOHO BMbPIIOL godmygbgdom. 33wg3s Bodo®Ms
L5JoM39MI0 55935 JOIMS JMBEBHOMOLY s LEBMRSOMYIM030 X 6IGMMYMBOL
96™36mw 396@G®do (NCDC).

396900L: CTX-M-1 s KPC 5835300036900 9Ju3960096¢3)0l 350005300l oaqbols
d0Bbom MmMH039 IgMOm FosdmM{as. goblvzMMMgdom 3063 Mlom CTX-M-1
3960m, B3 0800 0ym A56306MMOgdM0, GMI 35655369w  3gBomdo E. coli -ob
Bnbmzmdome  9JBHodgdl dmEol  Fgobodbgds 53  4gbol  293MEgwgdol  LobdoGmols
39bLo3MPMJIMo BeMs (Hassuna .... 2020).

CTX-M-1 g960L 00096&093035300L5 @5  ggbmGH03 — RBIPMEH03MMHO 3MMHYES30900L
sLoYYbs PCR 3300935 B535@90M9m 983500009000 B3gdG®ol 39@s wod@oedsbal
Do00mAJabgero Escherichia coli-U 300060396 0Bmsb@gddo: Ne 254, Ne 832, Ne 528, Ne
287, Ne 990, Ne722, Ne189, Ne 989, Ne440, Ne720, Ne861, Ne812, Ne28, Ne591 o No436.
50bsb0dbs305, MM 53 OMOLLM30L (36Mmdoos CTX gqbols 172 35600563y 9@ 0,
boen CTX-M Godol 9d3bo gobbbgogqdmo xamxo. dombgosgs  CTX 96900l

965350 35M056GH0LS, Y39wsDg BoOmm© 35063 CTX-M X395305 2536039090 E0. gU
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X3MNBO  399Mm3w9b0os Abmgoml bbgoobbgs Mga0mbol  9bEHGMHMdSJEHIMH09d0b
30090 0BMEsbEgddo (Zhao...2013).

B396L Boge Po@sMgdmeo CTX-M-G1 99bol dmeng3memMo sbserobol 9gagd0
Doy gbow0s 9egdBHOMBMOHYAMd5Dg (LM.17). g9bol Tgbo@ygzobo BGMLAd96EOL
Loa®dg Jdgoaabl 585 bp. ggbol 5330080353008 3MMPYIBHI0do s0bodbmwo ggbo
390m3wobs 13 d@oddo: Ne 254, Ne 832, Ne 528, Ne 287, Ne 990, No722, Ne189, Ne 989, Ne440,
Ne720, Ne861, Ne28 o Ne436. 00v9bgo3s 0dobs, MH™I  gargdBHOmBm®mga®sdsBy

Pomdmagbowo g3gws bodmdo ggbm@GHodmeo  MHBoLEYOGHMo  F@SF0s, MM
999mbg93580 (9Bodgdo Ne812 s Ne 591) CTX-M-1-9960L 9@9d0 96 dmbos.

CTXm-G1

990 722 180 989 440 720 661 812 28 591 438 +1 -

beytrsoro 17. E.coli- b PCR CTX-M-G1 396by

396Md™39693900L 05O d5dBHIM0Oo 56E000MEH03MHY)HBOLEHIBEHMBOL Bodmyswrodgdsdo
360036900356 Gl 05359mdL  356MdM396535BgdoL  B53MmOMYdgwo 396900. 5dsLb,
E.coli-ols 539080 35600M396585Dg00L Lobmgbo 56 sGol olgmo 0bEgblor®mo, Grmymes
Lbgo 3d036HMMMA60Dgdd0, 0939 m396sL3bgo  33¢0939d0L 56sbds,
39605396990 9bolEgbGH Mo 39bgdo sxzodlo®s E.coli-ob 0Bmwsb@Hqddos. godohmdab,
™I dog05b doeng Jgbodenms 3sb  300bo3mo 360d369wmds3 99odobml ( Galdino da Cruz
Silva...2020).

3603036000 MHgHbolEGIbEGH™d0L 3Mmzowol sygbol d9day £ coli -ob B3qbL
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doge  dgbhogerow mmb  bodmddo  (Ne254, Ne722, Ne 436, Ne832) woszodboMos
3900396999 bolGgbBHMds.  98gbs, gb  Bodmdgoo  Loob@gmglem  58mMBbs
993900 MOH0 33009308 035eLIHBOOLOMYS.

d9L50530L5, LydguEB™ b603Mdgdo Q90M3033¢090 MYoMTI9d33gero - 0XA-48, KPC
5 39BHOMdYBHOWSJE935Hgd0l 3OMm©M396¢) - NDM, IMP, VIM g9690%9.

BoGo®gdmeo 33009306 8909a900L  mbobdose KPC 960 @oxgodbo®s mmbo
5396ME0399M50 M9HoLEIbEGHo 8E900sb MmMTo: NeB832 o Ne722 (Lwy©.18). 3Msdgb@ol
Log™dg 99500396l 753 bp-U. bmerm MBL 8536306090900 9359900 g59b5¢0bgdmem
503 9O 60dmddo 56 250m3w0bs.  Sbgmo 9BFGd0 JoBLHIMMGMGB0m Bobogsmms
300603160 5 930009d0MWMP0MOH0 M35LOBOHOLOM FodmdE0bsMy, Mob B39bL doge
dgbfogemo VIM-, IMP- s NDM- 35605396995%900L5030L ©@sdsbsliosmgdgeros  9s0owro
39GO0BMMH0  5JBH03Mds FoOGM B39O0l PB-0od@Hodgdol 0o s 9O 53w9bgb
9303bMdYEMASL  B-e05gBHoTsBoll 063080GHMEMGO0L d0dotrm. TgLodsdolo,  FoWYdIYO
9900930 9F56M0L  3mb3oGsw® byd@MMOLsmzol IdoMo FoB3969dgmsE  Fgodagds
0969 8oRbgymo.

254 832 528 287 990 722 289 089 440 720

NDM
OXA-48

—
o .
440 720 ©61 812 28 591 &3 S e -

beymsoo 18.E.coli- b PCR OXA-u KPC NDM MP VM 3969
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gb®ocvo 13. E.coli- b 8eagng329¢729650 0096(90%3035600b @5 G9boldgbdwyero 396980L 9399600

9780
Bod:dgdo PCR - CTX-M-1 PCR-OXA,KPC,
NDM,MP, VIM.
254 CTXm .
832 CTXm KPC
528 CTXm 5
287 CTXm -
990 CTXm -
722 CTXm KPC
289 CTXm o
989 CTXm -
440 CTXm -
720 CTXm -
661 CTXm -
812 ; _
28 CTXm -
591 _ )
438 CTXm S

BoGo690eno 33e930L 990092900L 565¢r0Hds 5hg9bs, 6™d
563 0030mEH030m609BolE9bEH™d0L B9bMEH03IM0 s IMEg3MWI©-9969303M0 33¢g30L
39092900 4m39wm30L 5O 5MOL LEOYIE Msbb3zgMsT0. s3MYSE, 35MdM396gdol Mmmb
R96MGH03MOs©  MHgbolGIbGHME 93sddo, GMIgEos 99096y FMerg3MEES©
3993390 0HBMmEsb@gdol 27% , dbmwmE ®m6 Jdgdmbggzsdo (13,5%) odbs
0963050300900  KPC  g9bo, Mmdgmmog  350vbolidygdgeos  3963m39699900L
9005000 MHgDBoLEBHIPGHMODY. ™G dgdmbgzgzsdo 30  KPC ggbo 56 ©o@ol@weqs
(bM0E013). Bgdmo  s©0bodbmeo  Fggdergds  S0blbsl 0doom G™MI, BIbmGHO3MGMO
M9BoLBHIPEGHMOS  ob3oMmMdIOME0s  Lbgoalbgs  MHgHobBIbGH™MdOL  dgdsbobdgdoo:
3m60bol ©9x39dGH0m, MMIgEog 96 5dwg3l Lsdwmomgdsl s630d03MMdME 30935MGL

d9o0foml  mxGgool  Joaboo o  slggg  36M935M0@0L  obgzbom  (93wydLo)
Mx0900©sb  (Elshamy...2020). s0bsbodbosgos obog, ©®md 3930900l 8060
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1396MmE0399M0 565¢00Bol MIBMOYMds TJOIMGOOM B0, F0bgEogs STobY,
609 99000b3939000, 330930l gl FJOMPIOO RBoJBHMOM0Z35 0BG F9gaHY gowob,
o3 39020 29dm3obs £ coli -ob  HgDoLGHbGHMwo 9EHedgool CTX-M1 960l
d9LHogol LoxgMdz9WBg. 98 9gbol ©gBH9Jgos  dmMbgdbs Fglfogmoo 9@Esdgdol
LM YEHMO  MIM3egbmdsdo (13 93sdo). CTX-M-1 2960l godmzmgbols  domoo
domocro 3583969090  IxkoJLOMGIMWos s  sfhgMowo  bbgs  J399bgddog
(Zeynudin....2018). 890dwgds 3035M9M©@Mm®m, OMmI 5GH000MGH03900L  IMOZLMOOMO
9BoLE96EMd, MMIgEog godmzwobos B39b dglfogwrow Esdgddo Limmgo CTX-M-1
3960L  9MLdMBO 0gm A9B30MHMdGdIMwo. CTX-M-1 g9bols do@oGmgdgero E. coli-ob
30O BoLBHIBGHMOS  9BG0dOMFH03900L oot sefighowos Moy bsdgsbogm
331939080 (Kesavaram.....2016). m® 9¢&sddo ©9@9dios CTX-M-1 4960l o6 g59m3w0bos
653 8903905 04mb 2563063900 Lbgs M9HolE9b@mwo 9@ g®dobgbdgdom.

506050, gb Mo JgomEOo 658E30Ws 53L7dL 9MHMTBYML s 3MA3WgJuBo
9035 BOHEOL 330930l FJIRIO0L 35WOEWIOMBSL. 35MBM396905Dgdol ©gBHYJE0d
Bnbm3zmdome 608mdgddo UBogobyodm Loabsos sFs®ol  Mgyombols  GHMGobEmwo
360036900306  250mI0bsGg,  Moasd gl g9bgdo  v30WHBE 3999399
35D80@gdoLy s GHMBLEMDBMbgdOL dgd3zgMmdom s FGuodEMs g30EITOMEMYOMEIS®
LogzMboll  899339e0  3ME0M)HBoLEBPGHMWo  FBHTgool  Bsdmygoodgdols o
393639900l Jobgbo gobql.

930000 0BMEsbEo (Ne254,Ne 436 ,N°861, N°990 ,N° 989, Ne218, Ne 72) CTX, KPC, TEM
@5 SHV 296900l  s6OUgdmdsBg 250G 6093908  30060H0©oHs300L  Igomools
309mygbgdom. 58  99omEds LETVPWGds TMY33d  JOOOOMMESE  J9339LOBWIOS
bbgoabbgs 496930300 ©9BHgMTobsbEgdo: CTX-M, TEM AS 104 E, TEM AS 164 R,
TEM AS 238 G, TEMAS 238 S, SHV AS 238 / 240 0> KPC. 5939, 29339606 309009d065

09H-00gd 335Dl Bodol 296900l 3m@sbGHWMO BMEMIGOOL ©YEHIJG0s.

33035  30m03o3@>  3MpoMEOL  XaBoL  FJIFZILo  89HO-@ogHsdbYdOl
953009090 g439ewsby (36mdoo [o6dmdoyqbagdol -  TEM s SHV 996900l
00096¢053035305L. LHMO9 U 893)9-wod@s35HGm0 496900 943b309ds Y39y bdoGo
Bofemogol BboMls s bbgs 9b@gemdsd@gdogddo.
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TEM ¢odb 539639639000 0993930900 350m(39meo  530bm3xs396M0 (3300053900
9905609000 9B 3mBo30gddo bgds, Foa®msd 98 3mbBoEogddo ImIbEIGMO

Bobongdgdo, 3535E0M, 3G90/ obobo104 3mBo305%Y,
5606060/L9M060/30bEH0obo 164 3mB0E0sDY, wo30bo/lgMobo 238 3mBoE0sBY
3B BH0/oBobo 240 3mbogosHg  of393L  LHmOgo  33wowgdgdls  ESBL
R96mGH0390d0.  BodOHMdb, M™MI IGO0  356M06GHJOOL  BsIMYs0dgdS
BLIIGDGOYO0 330wgdgdol LIEwgdaool FgEgyos ©s 5M> 9HMO IMBIOYGO
5296@0L  Lgwgdagools (Rahman....2018). 39@s-@wod@odsHgdo Y39wsDg 989JGHVIOS©
sbabgb  39boowobgdol  30OMEOoBL.  1gMIg6EMwo 9MBHobBGHgdo  dgol
09BHOw0gd BBl gogMMMIdMo  13gdBHEMol  xaMxRdo, MMIgGLsg g0
918399HMM© Tl 56 Fbmerm  39bogowobgdo, sMsdg I-IV 0mdgd0l
39BML3MM06930. 50Ls60Tbs305, G®MmA TEM ¢030L 2553560HmMgd)wo b3gdB®ol dg@o-
WsgBHosBgddo 238 3mBoEosHy  9MLYdIMo  LgMHobols bsMBIbdo  QosdHY39BH0S
BIBGHYBoEodol, bmerm  @oBobol  Bs®Pgbgdo  dB0I3zbgwmzsbos  39BMESJLodol
9393360 300OMEOBOLmMZ0L.

9ol bEGHM™d0L  d9doboBdgdol sLoygbse TEM @Hodol d9@o-wod@oedsHgdo
39bL53MPMHJI0 LHoBBHGMGLMS,  BOERASD om0 Fo3MEOMIdgo 296900 Y39y

bobaMdwogo g3memEool 99090 s 439y bdoMos 49b6030sb 3MEs309dL
(I'puropenxo... 2017). SHV o030l 496900, TEM 030l d9@s-od@o8sH6m0 g96900Lgsb

39bLbg0390000 bo3gds 99399090 d06 (330 gdgdL. Fombgszs sdols, SHV
G030l B9BO-gdBo05Hgo0 965653090 LsobEHIMgLMs, MoYD  MIBOLEBHIBEGHMdOL
999560398l Loxgmdzwo® M©I3L 3969G03MM0 Mo30L90MMgdgdo. 5T 3gMIAGBEH L
953000609090 296900 M35e0HYOIE0s, CMAMOG doJBHIM0 JOHMmbmdsdo, sl939
3oHd0gdby (Crenanosa ...2011).

99-19  byeosmndy  dmagduwos  IGsgwmdomo  PCR 59383e030b69%0
Bo@Omisgmmmod e 9990656909 bsbgdol Lobom, MMIgdoag  oblbgsggdme
3mD0E0gd0bHY 5OOL WM 350HYdME0O.

900900 890929008 9bseobols  Boxymdzgubg d9a30dw0s 35133650, MHMI
15330930 9BHodgd0oL  MIBOLEHIBGHMOS  A9BIZ0OMIS 9OMOOMMESE 5dEYbody
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39693039960 ©9BHIOT0bIBEHOL sOLYOMBdST (bMHoo 14). asdmzwmgbo 0dbs, MHmamO3
ROOM  B39dBHOOL  BGI-wWwodBHedsbmmo  99bgdo  (39¢mo  Go3d0),  sbY39
3985OMMgOMwo b3gdBHeol (ESBL), ®mdwmgdog 0§39396 393¢)9-wod@sdweo Gameols
@Al o LOdMEWMM K5F0  gobs3oMMdGdD  MHgBOLEHIEEHMBIL  96EH0dOEH03gd0L
30356 0.

Neg61 Ne990  Ne436  Ne812 Ne 720 Ne254 Ne989 C

boy@soo 19. E.coli- b ©00sgbolihozs dkszen80000 PCR s03¢00%303560000
(Autoimmun Diagnostika Gmb HESBL)

OmamO3 393959939 OO0 BbL, yzgws Ls3zergg 93eddo osgodbotmos SHV AS
238/240 ¢o30b 330900 s CTX-M 2960l 0g@gdisos. (G238"S/A n E2407>K)

3990390 590b6mIz93M0 Bsbs33wgd9d0 0fi393L LYIBLAEHMIG IO 13930B03IOMdOL
139dBHOOL  ORIOMMYOL  39BIXML3MO0BYIOL,  2obls3MMMGdom  (39BGHIBOToEOL

30356 m.
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sb®ogero 14. E.coli- b 3s0m3z¢n960¢70 G9boldGH63cmo 396980 dbsz¢nm8000 PCR s03¢n0%3035G000

60dyd9do PCR-TEM PCR- SHV PCR- cTx-M- GI PCRXPS
861 - SHVAS 238/240 wild CTX-M-G1 -
990 - SHVAS 238/240 wild CTX-M-G1 -
436 TEMAS 104 E wild SHVAS 238/240 wild CTX-M-G1 i}
TEMAS 164R wild SHVAS 238/240ESBL
TEMAS 238G wild
TEMAS 2385 ESBL
812 - SHVAS 238/240 wild CTX-M-GI -
720 - SHVAS 238/240 wild CTX-M-G1 i
254 TEMAS 104 E wild SHVAS 238/240 wild CTX-M-G1 _
TEMAS 164R wild SHVAS 238/240ESBL
TEMAS 238G wild
TEMAS 2385 ESBL
989 - SHVAS 238/240 wild CTX-M-G1 _
bo3gag3o  9BHodgd0sb m®To  (Ne254 s  Ned36)  HgHobiEgbmdols

3968530639090 9OMNOOMMEIs© M53©Yb0dg  ©YAHJMA0bBEL ©BHgJ30s dmbos:
CTX-M, TEM AS 104 E, TEM AS 164 R, TEM AS 238 G, TEMAS 238 S o5 SHV AS 238/240.
30600056 SHV o TEM 996900l 008mBgbs o6 s60ob ESBL- ol  sg@ogzmdol
96»36033690m3560 933039090y, 950dmMBgbowo 8 g9gbgddo  FMEBHOE09d0 30WI3
9OObg 5LEGHWMOIOL III-IV smdob 39835 mB3MOH0600L Lofobsomdgam sg@ogzmdol
139dBHMoL DML (Kesavaram.....2016).

ESBL 3awsbol TEM ¢odob 996900L 3m@sbd®o gmmdgdo: TEM AS 104 E, TEM
AS 238 G ,TEM AS 238 S 5356090L §9OGH0@m356 dm@ogost 104-9, 164-9 s 238-9
3H0309dd0  Fgbodsdolo, 9439 330bs  godmzgmom  Bggbl  Logzwrgy  60dmdgddo
0096¢0x8030090wo TEM AS 238 S 3496930319600 ©9¢gmdobsbdo  (Gly238Ser
39BHo30s). 98 3gbol dogH 3MPOMPdIMo FgMHIIDGHO  MbsdMI©  HgImgdggdl s
50305 3ol 39BMAIJubodls s (39BGIP0OIAL, 35806, MMEs dgmOg amA0MEOL

TEM AS 164 R 39b0ob  dogM

59300

Xo08ob  999330@o  BgBe-odHdabyco
3OMEOME0MHRMwo  13gMdgbBHo  (89Bs30sArgl64Ser)
39BGHYBoobol, 3069 39BMEHJbodol odsG0).

3930090007

596050, B39l 09 Lb3zsolbgs doMmErMmaowm&mo  doboEr0EIb  ASTMYMBOEo

0096305030090  E. coli -ob  HgHoLEBGHMw 93sdgddo  odmgergboe 0dbs
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36¢030mE03mM9HBoLEI6EGHMd0L BoGm™ L3gdB®ol ggbgdo: CTX-M, TEM, SHV, bmwm
M6 b60dMddo 396 39690906 gOMO©  FMAHDBGHMOO FMOIGPPoE  IgoJLOMS.
50Ls60dbs305, GMI gl 93Ho8gd0 58MOMGLS  350gEHIM-bME0MIOIo  0bx9]309d0L
9Jmbg 3530963900l 603d9d0@b s RIPBMEH03MMO© oMO3w0bgl MgboliE9bEMdS
396039699930l dodsMron.

3bMdOw0s, MMI 353m9B OBy §oMdmgdbo domas®ldo ogml  JozMmmmby-
56093900l dmgwo b3gdBHMo s o TMOOL  JMHT-MOOHYMBOMO  d5JBHYM09d0E. U
05JAH9JM0JO0 530SO  PoIB(39Fg6 GBIl 2969303 0bBMOTo30sL s Foo
dmmob OHgDolBHIBEGH™dOL g9bgdl (Elio...2018).

3w Godwgdum®o PCR 9gomom 8300039 9@sddo  gobbm®aogas CTX-M
@5 SHV 9969008 ©9®9d30o. 398m8@obstrg 599sb, 892303005 30356M59@Mm, MH™I
53500l Mg0mbdo go3M39wgdIo bsfersgzol BboMol GgBoLEIbEH™MdL LmMgo qb
396990 24565300M3gdL. 255650 BgdMmo  FBHodgdosb (N254 o Ned36), MmIgwgdoa
R96MGH03MOs©  HIBoLEBHPBEGHMWo 50dMRBEBIL 3503396900l Fodomm, Mgbolidg-
BBH™d0L 353m©0Mgdgo ggbo KPC o6 @ogodlot@s olgzg, Hmymes g9gu-9wgd@e-
Mmx3mOgHol OOML, Mg 8090mIOL MO39 33¢0g30L 3MMGEsE0sHY s 005BY, MH™I
43900 300060300 bogF3m d9dmbggzs 1B3M3MMmBME doEMdsl dmombmal s
LsFoMHMgool  Jgdombggzsdo  Mbs  AvdM{dgl  FMrg3IIM-05bMLE03MOO
9900™M9d0m.
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©3336900:
L. 3F500lL  3mb3o@ow®  LgdBH™mMFo bmbmzmdon®o 0bggdzool  2sdmadfzgzms
oL E.coli  g0509-29509mzomo d5d¢Hgiogdol 3arobozn®o obmmsb@gool  21%-U,
boem MgBoLEI6EMEOlL 12%-b 9goy9bU;
2. 3b6@0d0mEH03900L:  FEP-393393000, CXM-33983960mduodo, CRO-39x3¢®0sgdumbo,
CAZ-goy®oboodo, CTX-398m@sJuodo  ©@s  AMP-583030w0b6o  208myggbgds
5059839dEHMM0s  E.coli-b 3o0maqbmo  9BHodgdol  300sM0m, Moob ol LG
9BoLE96EGHMBL 53090l 50b0BME0 56EH0dOME03980L5©A0;
3. E.coli-ob bmBm3mdomMo 93odgdol 308500 439waDg 9839dGM0s bybgbgmzm
3b63H0d0m@H030 3MmEolGobo s 30396053006/ EHsBMdsdE980; TgoMmIdOm BSOS
590353060l o 3960339698900l 9539 GHOMBY;
4. 093000630 go3M3gwgdme Ecoli-olb  HgHobBgbdmwo 9@edgdol 88 % ESBL
9530306090905, o3 993060908 o Boobss®dgam©  39BIMLIMM0bgdOL
399myggbgd0l 9839JGHIOMBSL;
5. 396030@0bg00L, 39-3 s 89-4 05Md0L (3935 Mb3MMH0bgd0L s 0b30doEHMMYdOL
9005000 B9bMGH03MMo© MIBOLAHIBGHM™ FEFgddo  MYHBoLEIBEHMdS  IILEIOS
CTX-M-1, TEM s SHV 2969008 0096@08303060900m, bowwm e 60dmddo 39wwme
3906900056 ghmo  oxgoduo®s ESBL 3wsbol TEM @odol dm@sbdvdo aqbgdo: TEM
AS 104 E, TEM AS 238G, TEM AS 238 S; 53 296900L 0096&08303060905 bmBm3mdorm®
93999030 906009995909 99306090  15I3MOMbITME  oIMYgbgdoEO  9bEH0dOMEFH03900L
1399dBHOL, M3 Mo30L IbGMO3 860d3bgEMm3bo MIMMGOL 353096GMs F3MOBIEMB,
DOOL BEBIE30MbIMT0 ©oYMm3b69d0L bomxgdl s bIoMI© g MHo aLELOYIOL
d0bgBoi 990degds 4obgL;
6. 35MM505,  35M05396935Hgd0lL  LObMYHBY 3sLbodaqdgmo gq9bo OXA-48 o6
096¢0x80E0MS, BoaMsd sxzgodiomMs KPC  g4g9bo, 6oz 2963399 fiows blbols
3960539693900L  d0do®  dbmerm 85% TaMIbMdYEMdIL;  396Md539699900L  J0ToM0)

69bobEbGwWwo  E.coli-ol dBo0900L  459mBgbs 4963390 Loabowos,  Mog
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3960M396909900L 0o MHgHBoLEBHIBEHIBEGHMIOL BsBIM 2o36M39egdOL  sMSLILMEZ P
2B 6 Hbgb300L 5QOLEHVIMIOL;

7. 3F565d0 5OLYdMEo E.coli-ob  0BMmEsb@gdo 56 5360HMm©30Mgdgb dg@owom-fB-
5gBHo85Hgodl, Y6 56 0dbs 09gbEHoRo30MgdMwwo IMP, VIM, NDM ¢g96900.
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933950530900:

1. Lsbwyez9ger0s 3wobozmeo 90360 MO0MEMYO00U, 30bLS3MNMgd0m

0543 JO0MEMA00L sMYdo 39Mbswwo 9Jodgdolomzol GHMgbobagdols Bodotgds,
M9BoLEPJEGHMwo B9l LHOsgo  Bsdmygoodgdols o go3cM39wgdol
d0b)HgdbY;

. 0M0EGH0360MB0WME 1553500094Mmx3mgddo J03OMIOMEMAOMOO WIdMMSEHMMH0gdO0L
3obLbs, o3 Lodmoagdsl  dma3399L  OMs©  dmbEal  0bxgdzomco
Q553500900L  208mdfY3930L ©obs @S 96GH0d0MEH03900L  Fodsr
93MdbMmdgmMdoL AoBLEBEZES; gl Job3gdl TglodergdeEMdsl 9Jodl EMMMEIs©
99335wml 3900359960  0BMEomIPMmo  3500mygbols  Bodols s
930dbMdYEMdOL gom35eoljobgdoom.

. 93000909 0s  1593500YMmBMdo  306M3IME0MIOS0 0BMEBEHJIOL Imbs3gdms
05BoLY O Fom0 36EH0d0MEH03900l B0 M9DBOLEBHIBEGHMOOL dBrmzowol d94abs,
53 B3 gdsL Job3gdL brnbm3MIoME 06339d305%9 933003600 353096390
1593MObIME PP  0dbsL  odYzobo  FAOABMOOGY  9bE0dOMEH039d0L
Bodmbom35t0. gEoMmGHOHM3Mwo, 1339 3bmdowo 8900359963 gdol doBbmdMm030
3°9mYgbgds 93MboEMd580, 9593060908 3530963)gd0L AoTMRSBIGMYgdol o
15535003YmBMmdo gmxkboll OML. ymgzguogzg gl, msgzol dbMogz, 360dzbgerogbs
3950306906 35309630L 253990 LYMHZ0LOL COMGIIGOS;

. LabO3geos  98m33wge 0dbsl 06EgbLoMMO MYMs300l s Mgsbodsomen
39694mx30gd5d0 99dmbyIeno yz9ws 35309630, 30bg35 0683943008 Hgomrmbs,
35009660 803MMREMOHOL 5MLYIMIOLS s SBEH0BOMEH03900L MYHOLEHIBEGH™dOL
36MHMBoOol  3obloB3mOL  doBbom. i Lodmowrgdsll  dmaz3gdl  sEMYMEO
9G930056  0dbsl  oygbowo  Fo3MMBEIMEGS O 39306  v3030WMm
BnBm3momEmo 3@53g00L 2569 3M3MWS300056 Mga0Mmbol Bs5350YMBMadTO

JOILZW;
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350Mds

LoolgMEsEom 653MGMAoL 533HMMo 33fgmmo sbdscgdoliorzgol Fsermdsl vmbol 0d
559190 gdol bgeddmgsbgemgdls s dMMSGMMOgdoL 056533mBmgdls, GMIgEms
d3BBY FglrMems LsoligMBOEom 331930l 3503390 bsfogro:

@.1559435Mmgeodols  LobgemdOL  S535YOSMS  3MBGHEOMEOLS

UsBMY500MYOM030 K96IOGMYEMdOL gMmgbmwo 39bGMmo (©3LUXIS)-
305> 008b6sdg Lodgbogmm  LodFmls  mogdxmdsmg; 80053560
U39305¢0bGHo, Logmabaols dgalfagergar d93b0gMgdsms mI@m®mo
075 093MM5dY;

@.155Yy35Mmgeodols  Lobgemdol  O535YdMs  3MBGHOMEOLS
UsbmysmgdMogo  xs6aMmgmmdols  gMmzbamo  3gbG®o  5FMHol
153356039wml YBOGMBO 6obm 3amdzowo.

3mMOGHML MbogzgMLoGHIG0; BoMASE00L B33 EHIGO0, 303OMIOMEMYOOL

PORTO
@ INVEraoaot botesto  C0OBOIBSEHMGO0L bgerddmgsbgeo, 3Gmgglim®o 3gwgbs ggMgoms bgBm.
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