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Abstract

Objective: This study was conducted to detect colistin resistance and mcr-1 gene in Salmonella isolated from feces of
poultry in western Thailand during 2013-2016, to report the situation and trend of colistin resistance in livestock.

Materials and Methods: A total of 667 Salmonella isolates in 2013 (n=166), 2014 (n=242), 2015 (n=132) and 2016
(n=127) were isolated from feces of 86 breeders, 523 broilers, 48 laying hens and 10 ducks. Colistin susceptibility test-
ing was performed by broth microdilution and the detection of mcr-1 gene was determined using polymerase chain

reaction.

Results: Overall, 5.1% (34/667) of Salmonella isolates were resistant to colistin with MIC=4 pg/ml and the minimal in-
hibitory concentration (MIC) range was 0.25->256 pg/ml, while the I\/IIC50 and MIC90 were 0.5 and 1 pg/ml. The isolates
which detected in 2013 and 2014 were resistant to colistin at the low level 2.4% (4/166) and 0.4% (1/242), while those
in 2015 were still at the low level but the proportion rising to 9.8% (13/132) and those in 2016 increased to moderate
level at 12.6% (16/127). Rates of colistin resistance at 5.0% (26/523 )and 16.7% (8/48) were detected exclusively in
Salmonella isolated from feces of broilers and laying hens, with the MIC range 0.25->256 pg/ml. The I\/IIC50 and MIC90
of the isolates from broilers were 0.5 and 1 pg/ml, while the isolates from laying hens were 1 and 8 ug/ml. All isolates
from breeders and ducks were not resistant to colistin, with the MIC range 0.25-1 pg/ml. MIC values of the isolates from
breeders were detected at the same level 1 ug/ml, while the isolates from ducks were 0.5 and 1pg/ml. Detection for the
presence of the mer-1 gene was found at 0.15% (1/667) in Salmonella Give that isolated from feces of broilers in 2013, which

the phenotypic resistance has the MIC level of 8 ug/ml.

Conclusion: The low to moderate levels of colistin resistance in Salmonella isolated from feces of poultry in the western
region during 2013-2016 have been observed, while detection of colistin resistance mcr-1 gene was found in only one
isolate. Nevertheless, continuously prospective screening is needed to reveal the current spread of colistin resistance

and mcr-1 gene in bacterial populations in animal sources and monitoring distribution from animals to humans.
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1:2017(E) (180, 2017) Ine/ldsatinayadng 25 niu uanlu
Buffered Peptone Water (BPW) 151104 225 fiadans Liaide
figuund 371 aernuraidud w182 dalu ANt A
foulauuiiavtinenmsiagaide BPW deaslunaen Rappa-
port-Vassiliadis Soya broth (RVS) 0.1 8a8aRT Mueller-
Kaufmann Tetrathionate Novobiocin broth (MKTTn) 1
LaRART LazuAaILU Modified Semi-Solid Rappaport
Vassilisdis medium (MSRV) 0.1 findans Tnnenvaaeede
RVS uaz MSRV LinAignugfl 41,541 a9pnizaidied 1 2443
dalug dau MKTTn ﬂm%mmﬁ 37+1 aeAEALTd WL
2443 dalus 14 loop dnendaann RVS, MKTTn wag MSRV
TABNI? streak LuaNMAESa Briliant Green agar (BG)
ae Xylose Lysine Deoxycholate agar (XLD) ﬁuﬁ’qmuqﬁ
3741 aeAadan uiw 18+2 9alue Aadenlalailfia
AT 19T 0TATHILAR LLE1VNSAEIEe XLD Az
Hgtlsanan auimtunans Auas uazidainanslalatl aan
nnsa¥reinalalnsaudalns doulalaiiasymulauy
219119 BG H31l419nan aunat unana &aayanafiuiuas i
snAsadeUAmANTAnsEanilag Fedaluiuaanazliina
miwm@@uﬁ\i‘f‘: Triple Sugar lron (K/A, HS, gas), Lysine
decarboxylase (+), Urea (-), VP (-), Indole (-) kaz ONPG (-)

nmsauundlsniluasdlsinil

Suundlsniuuazalsind e liueufgsufisamng
sa O way H LLﬂuﬁL@ummﬁ”@eﬂ“@Tume(s&A Laboratory
Ltd., Thailand) #2&33 slide agglutination AMNATNTU84
Kauffmann-White scheme tagifseuiieupuaniifingg
LAURALAUATNLANANT antigenic formulae of the Salmonella

serovars (Grimont and Weill, 2007)
nsnagauANbdanas AIUARTN

NAZALNIAT minimal inhibitory concentration (MIC)
$ineRT broth microdilution MINHNIMTIFIU Clinical and Labo-
ratory Standards Institute (CLSI, 2013) ‘ﬁa‘xﬁummﬁu%u
0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128 Waz 256 pug/ml
mu@u@mmwm@ma“wMﬂu’mﬂﬁ'ﬁy@éwfmmmﬂm E. coli
ATCC 25922 uilanansiasnlaglden MIC breakpoint =>4
pg/ml mu‘ﬁ'ﬁwum‘ﬂcﬂﬂ European Committee on Antimicro-
bial Susceptibility Testing (EUCAST, 2016)

NN9ASIAMNEU mer-1 TaeNe Polymerase Chain
Reaction (PCR)

Rg9avnEu mer-1 Tl primer AIRANAUILIS CLRS-
F°CGGTCAGTCCGTTTGTTC® CLR5-
R°CTTGGTCGGTCTGTAGGG® dasautlatannianises
Liu etal. (2016) 14 mastermixﬁﬁmuﬂiznfﬂumwmmmmu

nay

Qiagen (Germany) LL@ﬂ%Lﬂ?‘m Thermal cycler (Techne TC-
512, England) sLunmﬁmﬁmmmiﬁuqnﬁu NINITAIIR
@81 PCR product Tagianunu DNA 11 1.5% agarose gel
‘ﬁmmugfﬁﬂu Nancy-520 (Sigma-Aldrich, Germany) ﬁamﬂé‘m
electrophoresis (i-MyRun, USA) ﬁﬁﬂimmm% 100V/cm 111
30 Wit eurilUasaseuelEuas UV Baeneies transi-
luminator gel documentation (Syngene G: BOX USA) LL‘}J@
N@IW;IL‘VIEI‘LITL&’M PCR product ‘1/1 309 bp m_um'a E. coli “VIN
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25656-2559 TpEsmumANHAENsUdAIeeNFaNsARenARARY
5.1% (34/667) °n'fa<1mmL?ﬂu%uﬁ‘i‘ﬁ@mﬁmﬁuﬂimﬁuiﬂmilﬂ?m
Fulnueadeld (MIC range) 8gjszndN 0.25->256 ug/ml
AN |\/||C WY MIC
mfamm@‘lluLu@mmmﬂimmummﬂnluﬂ W.A. 2556 W
2.4% (4/166) A1 MIC range 0.5->256 ug/mi waz 11t w.a.
2557 WUIEBRBEN 0.4% (1/242) MIC range 0.25->256 pg/ml
lagn MIC_
Winriu 0. 5 uaz 1 pg/mi mum@mmﬂ"l,mluﬂ W.A. 2558 Wil
’ﬂﬁlﬁ"]ﬂ’]im'ﬂﬁ’] 9.8% (13/132) A1 MIC range 0.5->256 ug/ml
A MIC_ uaz MIC_ L‘Vl’m'i_l 1 uaz 2 pg/ml Tuanit w.a.

Winil 0.5 uaz 1 pg/ml 8 RsnNnsAeen

RS MlC °1I‘ﬂ\‘1L°]]®‘V]LLﬂﬂvLmsluﬂQ@'ﬂ\‘iﬂﬂ\'m@’]']

2559 NUETSnINNTA0EN 12.6% (16/127) A1 MIC range
0.25->256 pg/mli AN |\/||C LAY |\/||C
mm@m‘ﬂm@'&mu‘wuL@Wﬁﬁlumfaml,ﬂﬂvl,mmnmﬂﬂLummﬂﬂ“lm

Winiu 1 WAy 4 pg/mi

ImﬁLm@mﬂag@”l,ﬂl,u'ﬂsmmﬂimluﬂ W.AL. 2556 114 2559 WL
sABEN 5.0% (26/523) AN MIC range 0.25->256 pg/mi
AMIC_ uaz MIC_ Wi 0.5 uae 1 pg/mi Tummxwmfamﬂ
min”lmsn\umnimsluﬂ W.A. 2558 A9 2559 TigRIN"IAEHN
16.7% (8/48) A1 MIC range 0.25->256 pg/ml AN |\/||C LL@"’
MIC, winiu 1 uaz 8 ug/ml Lm@m‘iwLummen\umﬂ"lmwnm
iﬂwuﬂuﬂw 1. 2556 711 2559 41w 86 Telmian uazideann
yadlafuenliluil w.a. 2558 fe 2559 41uau 10 lelmian
Linudneuznnsuanseensenisaesiladanulngdl MIC
range 18aierianyaliiuguaninegssmning 0.25-1 pg/mi
AN MIC_ uaz MIC eadeannyaliugiviniy 1 pg/mi
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daTaangaillailin MIC_ uaz MIC_ Wil 0.5 uaz 1
pug/mi (Table 1)

anlrdsAuRsyfuAuENdY 0.5 Lo 1 ug/ml
snansnduseniasioyiulnvesdels 58.6% (391/667) uaz
32.2% (215/667) lpafiszdumnuidindu 0.5 pg/ml &
ﬂi:ﬁ‘v{%m@ﬁifamiffuﬂg\mwm?ﬁzyLﬁu‘llmmﬁ”@mmg@iﬁﬁuﬁ
45.3% (39/86) 'Intife 63.9% (334/523) 'Irlai 29.2% (14/48)
uaziln 40.0% (4/10) daufiszsunanuidiadiu 1 pg/ml &ansn

v
o o a

fudansiasniuinaes@aainyalinug 53.5% (46/86)
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1rivide 28.1% (147/523) 'Irld 35.4% (17/48) uaziiln 50.0%
(5/10) Shsnnsieenludediuanlianyaliidenugeiian
2.7% (14/523) fiszduannudiadin 4 pg/ml 2898981AR 1.0%
(5/523) Tazfupuiiniiu >256 ng/ml WAz 0.4% (2/523)
fiszsumnnudindiu 8 ug/ml doufiszsunnuidiniu 16, 32,
64, 128 WAy 256 ug/ml WUSAINNIARENTLT 0.2%
(1/523) ”Lummzﬁ'L%yﬂmmﬂairﬁﬂwuﬁy@mmnﬁzgm 10.4%
(5/48) fiavAuAnudiniu >256 pg/ml $89R9K1AR 4.2%
(2/48) waz 2.1% (1/48) fazsuanudiudu 4 uas 8 pg/ml

ANNANAL (Table 2)

Table 1. Phenotypic characterization of colistin susceptibility testing in Salmonella isolated from feces of poultry in

western of Thailand during 2013-2016

Farms/samples Isolates Phenotypic detected MIC (ug/ml)
Sources Year o
collected detected/% n/%S n/%R Range MI050 Mngo

2013 11/152 32/21.1 32/100 0 0.5-1 1 1

2014 19/84 28/33.3 28/100 0 0.5-1 1 1
Breeders

2015 12/54 8/14.8 8/100 0 0.5-1 0.5 1

2016 17/25 18/72.0 18/100 0 0.25-1 0.5 1
Total 2013-2016 59/315 86/27.3 86/100 0 0.25-1 1 1

2013 51/142 134/94.4 130/97.0 4/3.0 0.5->256 0.5 1
Broilers 2014 94/248 214/86.3 213/99.5 1/0.5 0.25->256 0.5 1

2015 97/283 110/38.9 97/88.2 13/11.8 0.5->256 1 4

2016 107/120 65/54.2 57/87.7 8/12.3 0.5->256 0.5 4
Total 2013-2016 349/793 523/66.0 497/95.0 26/5.0 0.25->256 0.5 1

2015 13/52 6/11.5 6/100 0 0.5-2 0.5 2
Laying hens

2016 152/166 42/25.3 34/81.0 8/19.0 0.25->256 1 8
Total 2015-2016 165/218 48/22.0 40/83.3 8/16.7 0.25->256 1 8

2013 14/67 ND NA NA NA NA NA

2014 12/49 ND NA NA NA NA NA
Ducks

2015 5/26 8/30.8 8/100 0 0.5-1 0.5 1

2016 3/5 2/40.0 2/100 0 0.25-1 0.25 1
Total 2013-2016 34/147 10/6.8 10/100 0 0.25-1 0.5 1

2013 76/361 166/46.0 162/97.6 4/2.4 0.5->256 0.5 1

2014 125/381 242/63.5 241/99.6 1/0.4 0.25->256 0.5 1
Poultry

2015 127/415 132/31.8 119/90.2 13/9.8 0. 5->256 1 2

2016 279/316 127/40.2 111/87.4 16/12.6 0.25->256 1 4
Total 2013-2016 607/1,473 667/45.3 633/94.9 34/5.1 0.25->256 0.5 1

n/%S: number of isolates detected/percentage of susceptible isolates; n/%R: number of isolates detected/percentage of resistant
isolates; MIC: minimal inhibitory concentration; MICEO: MIC which inhibits 50% of isolates detected; MIC%: MIC which inhibits 90% of

isolates detected; ND: not detected; NA: not available
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AetaluuaandlsnifnunshesnlaaALA 1N
Hudefiuanldanyaliiile 13 31sint tre@lsndiiidndon
ﬂﬂﬁ‘ﬁy‘ﬂﬂﬁﬁ;\‘i 1AuA Reading 50.0% (1/2) 384@981A® Orion
28.6% (2/7), Florian 25.0% (1/4), Djugu 18.2% (2/11), Anatum
14.3%(1/7), Enteritidis 14.3% (1/7), Weltevreden 12.5% (1/8),
Give 8.9% (5/56), Schwarzengrund 7.7% (3/39), Albany 6.9%
(5/72), Stanley 5.9% (1/17), Amsterdam 4.3% (1/23) Waz
Kentucky 2.5% (2/81) zﬁ'fmmﬂﬁuﬁ:ﬁLLﬂﬂié}’mnHMrﬂﬂwu
emeen 5315 In{l 1Eud Heidelberg 100% (1/1), Lexington
100% (1/1), Livingstone 75.0% (3/4), Give 33.3% (1/3) Waz
Kentucky 25.0% (2/8) (Table3)

FasnshesnlndaruTeadedalumaaniiuenls
anyalriifeuazlild wugega 2.4% Tlsziuaanadiadu 4
pg/ml Inenwuludlsnil Reading 50.0%, Lexington 33.3%,
Orion 22.2%, Anatum 12.5%, Enteritidis 12.5%, Djugu 7.1%,
Albany 5.7%, Give 3.1%, Schwarzengrund 2.0% L&z Ken-
tucky 1.0% FBNAININLIA] PSRN 1.5% HszAuAnandindiy
>256 ug/ml Mu@lsIn{l Heidelberg 33.3%, Livingstone
33.3%, Weltevreden 8.3%, Djugu 7.1%, Stanley 4.8%, Am-
sterdam 4.2%, Kentucky 2.0% Laz Give 1.6% dufiszi

AN 8 pg/ml WUSsINsAREN 0.4% taenfludlslnd]
Livingstone 16.7% wag Give 3.1% Iummwﬁlﬁmﬁmiﬁyﬂm
0.1% wunszauAnudindu 16, 32, 64, 128 uaz 256 pg/ml
Tnefiszduannudiadivs 16, 32 Uax 64 ug/ml WUNIADENT8S
Lﬂ@ﬁﬂﬂ‘wﬂ Florian 20.0%, Kentucky 1.0% wag Give 1.6%
douiszAuanudiniu 128 uaz 256 ug/mi wilu@lsinil
Schwarzengrund 2.0% (Table 4)

HAANNNNTAIIAGLEY mer-1 ludeSalmonella
V%quum?ﬂmﬂ%mng@ﬁmﬁﬂwu 0.15% (1/667) Tuida
daluinaandlsing Give Fauanlfannyalnitatil w.a. 2556
Taenfludenfdnsniznsuaninansanismesnlndanui
72AU MIC 8 ug/ml

a L4
Q19U

HAaaNNIsANEIATIRNUde TaRaRub AL
UseAnsnngesiensdudausedaluiuaauenidanysdng

TnlunAnzdunnsznanstl w.A. 2556 T 2559 el e

ERIININBENTNYNULNAINITALNNIABEN <10%=61, >10%
T 20%=111unans, >20% 04 50%=43, >50% 04 70%=4xN
uay >70%=gNgn 1ag EFSA and ECDC (2013) nM3fnmA

Table 2. Distribution of minimal inhibitory concentration of colistin susceptibility detection in Salmonella isolated from

feces of poultry in western of Thailand during 2013-2016

MIC Breeders Broilers Laying hens Ducks Total
(ug/ml) n/% (N=86) n/% (N=523) n/% (N=48) n/% (N=10) n/% (N=667)
0.125 0 0 0 0 0
0.25 1/1.2 1/0.2 3/6.3 1/10.0 6/0.9
05 39/45.3 334/63.9 14/29.2 4/40.0 391/58.6
1 46/53.5 147/28.1 17/35.4 5/50.0 215/32.2
2 0 15/2.9 6/12.5 0 21/3.1
4 0 14/2.7 2/4.2 0 16/2.4
8 0 2/0.4 1/2.1 0 3/0.4
16 0 1/0.2 0 0 1/0.1
32 0 1/0.2 0 0 1/0.1
64 0 1/0.2 0 0 1/0.1
128 0 1/0.2 0 0 1/0.1
256 0 1/0.2 0 0 1/0.1
>256 0 5/1.0 5/10.4 0 1011.5
MIC ranges 0.25-1 0.25->256 0.25->256 0.25-1 0.25->256

N: number of isolates tested; n/%: number of isolates detected/percentage of isolates detected; numbers in the pink-shaded area indicate

the resistant isolates according to EUCAST breakpoint =4ug/ml
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Table 3. Colistin susceptibility testing in Salmonella serotypes isolated from feces of poultry in western

of Thailand during 2013-2016

Breeders® Broilers Laying hens Ducks *
Serotypes (N)
N n/%S N n/%S n /%R N n/%S n/%R N n/%S
Agona (65) 13 13/100 49 49/100 0 1 1/100 0 2 2/100
Albany (87) 12 12/100 72 67/93.1 5/6.9 2 2/200 0 1 1/100
Amsterdam (24) 23 22/95.7 1/4.3 1 1/100
Anatum (8) 7 6/85.7 1/14.3 1 1/100
Chester (12) 12 12/100 0
Djugu (14) 11 9/81.8 2/18.2 3 3/100 0
Enteritidis (8) 7 6/85.7 114.3 1 1/100 0
Florian (5) 4 3/75.0 1/25.0 1 1/100 0
Give (64) 4 4/100 56 51/91.1 5/8.9 3 2/66.7 1/33.3 1 1/100
Hadar (5) ® 5/100 0
Heidelberg (3) 2 2/100 0 1 0 1/100
Idikan (10) 10 10/100 0
Kentucky (105) 16 16/100 81 79/97.5 2/2.5 8 6/75.0 2/25.0
Lexington (3) 1 1/100 1 1/100 0 1 0 1/100
Livingstone (6) 2 2/100 0 4 1/25.0 3/75.0
Orion (9) 7 5/71.4 2/28.6 2 2/100
Reading (2) 2 1/50.0 1/50.0
Saintpaul (13) 13 13/100 0
Schwarzengrund (51) 11 11/100 39 36/92.3 /7.7 1 1/100 0
Stanley (21) ) 3/100 17 16/94.1 1/5.9 1 1/100 0
Typhimurium (5) ) 3/100 1 1/100 0 1 1/100 0
Virchow (2) 1 1/100 1 1/100 0
Weltevreden(12) S 3/100 8 7/87.5 112.5 1 1/100 0
Others (133) 19 19/100 94 94/100 0 18 18/100 0 2 2/100
Total (667) 86 86/100 523 497/95.0 26/5.0 48 40/83.3 8/16.7 10 10/100

N: number of isolates tested; n/%S: number of isolates detected/percentage of susceptible isolates; n/%R: number of isolates detected/

percentage of resistant isolates; *:

o , A Ao & o =
ATHNLITeNNARaLNERIIN1TARLIANTINLNKNANS Tag
SRIINNIABENAWLINEN 2.4% WAz 0.4% 1T) w.A. 2556 Laz
T w.A. 2557 daud) w.A. 2558 famwmmammm@ﬂm”mu
mmwummfammmumu 9.8% LL@”L‘H‘ﬂN@ﬁ]i’m’ﬁ‘Wﬂﬂ’m\i
muqa:muﬂﬁuﬂmq 12.6% utl w.A. 2559 wansAnmlng
SANUEAIINNTABENNEL 5.1% (MIC 4->256 ug/ml) danmRes
o Y d!/ k2 = d”
fudeyaainnisagdsnesiunisnee1f1uaadnluige
wuAfizy Tne EFSA and ECDC (2016) Saiifieaginanniy
fnsnsneanlpdaiudn nuAewdnen lwdedaluiuaaiain

not detected the resistant isolates

o ol A o e = & % =
dndtinuazilledndiln uazuanisAnsn1shaenfinuaadin
dl’l o all v v & o
reudedaluiwaananliandnduaramnedndlulszme
Tduausiag Wasyl and Hoszowski (2004) mmmiuwumi
peanladanuluideanndnddin nsdnensed wuide
BIT@IJJLu@mmﬂz%“mﬂﬂﬁmmwﬁuﬁufé’mﬁmimmﬁhﬁu
Tnenansinmn nunsheeenz ludeiuanlfanyaliiiie
Mo 1l 1 dl’l dl” | o & =1 o

warlila usliiwunisheenlwsaanyalivuguanis 6
nsheenaeaTauanlfanyaliiteny 5.0% (MIC 4->256
pg/ml) A1 MIC range Iasisanagisznang 0.25->256 pg/ml
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Table 4. MIC distribution of colistin susceptibility testing in Salmonella serotypes isolated from feces of broilers and

laying hens in western of Thailand during 2013-2016

Percentage of serotype isolates which inhibits to colistin at each MIC (ug/ml)

Serotypes
0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Agona(65) 52.3 44.6 3.1
Albany (87) SIS 36.8 5.7
Amsterdam (24) 70.8 25.0 4.2
Anatum (8) 50.0 25.0 12.5 125
Chester (12) 75.0 25.0
Djugu (14) 7.1 35.7 43.0 7.1 71
Enteritidis (8) 50.0 25.0 12.5 12.5
Florian (5) 60.0 20.0 20.0
Give (64) 1.6 45.3 39.0 4.7 3.1 3.1 1.6 1.6
Hadar (5) 100
Heidelberg (3) 66.7 8.8
Idikan (10) 100
Kentucky (105) 67.6 24.7 3.8 1.0 1.0 2.0
Lexington (3) 33.3 33.3 33.3
Livingstone (6) 16.7 16.7 16.7 16.7 33,3
Orion (9) 22.2 55.6 22.2
Reading (2) 50.0 50.0
Saintpaul (13) 7.7 84.6 7.7
Schwarzengrund (51) 2.0 54.9 33.3 4.0 2.0 2.0 2.0
Stanley (21) 57.1 38.1 4.8
Typhimurium (5) 40.0 60.0
Virchow (2) 100
Weltevreden (12) 83.4 8.3 8.3
Others (133) 0.8 63.9 29.3 6.0
Total (667) 0.9 58.6 32.2 3.1 2.4 0.4 0.1 0.1 0.1 0.1 0.1 1.5

Numbers in the pink-shaded area indicate the resistant isolates according to EUCAST breakpoint >4 mg/L

v
o

Taeszsunaudiadiu 0.5 pg/ml Hlsz@nsuamanisdue
mm?tylﬁuimmﬁy@qq%m se9adABRIzALANEN Y
1 pg/mi meﬁiﬂqmn%mﬂ@%qmmmimﬂ 10 UszinAannn
aumwm‘hﬂ (EFSA and ECDC, 2016) wushsnsaennly
L%@@Wfﬂﬂ Lu'a 8.3% (MIC 4-8 ug/ml) AN MIC range <1-8 pg/ml
Tneenfszsupnudiudiu <1 pg/mlwﬂi”@‘lflﬁm@mfaﬂﬁiﬂ‘]_lm
mimml,muimax‘um@qqmm sasasnAeszALAN NN
2 pg/ml eehslafinny dedaluuaaidataqiufiannndn
2500815101l nsAnEnA%eE WU RTNsAeenlud e Tiuen

Pannyaliiide liflaanasinnzredisndinusen uni
fidedlsIng Enteritidis Suifluanmadndnyzesnininlaa
avnaufiuinuntsszuna e (Patrick et al., 2004) 3
'é”mﬁmaﬁ”@mﬂmnmq (14.3%) WANANNANNNITANENLD
Vinueza-Burgos et al. (2016) %dmﬂmuwuﬁmm’]iﬁy@m
100% luida3ls1ntl Enteritidis Auenldandidaliuanines
daumsaesnvesdedaluiaafuenldanyalildannis
Fnmnaset Tatsamyusnanseen lussALLnane 16.7%
(MIC 4->256 pg/ml) Tneshmnisaesrldfianusmiziy
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= o I W o Py ™ |
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A1 UNUNan9 49 491N Laz4eNga (EFSA and ECDC, 2016)

A 4 &

AR ARG TR E mer-1 e 1 lalmian
fannuflull1Ednnsaesnaee@ainuainnnmaaaLiin

P A gy a Py P PRI G
annalnaw Anelifianisaesuenmiieannisiaela
mer-1 3analnnisnasnanaiinann1aaaniau (co-selective)
fiuneenatinaunaguunaiaiin (Partridge, 2015) 179814
a &~ P A 9 P .
anmnm@mmﬂ@ﬂuuﬂmLﬂfm/gwmamu lipopolysacha-
ride: LPS (Kocsis and Szabo, 2013) iada tuiuaaninu g

= o a P = '
mer-1 aannisAneafainulud@isni Give Saumnsngan
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w8u mer-1 Wlsndl Typhimurium 1 lalsian angnsidl
a & P = L o

naghndelunsruadaanlsemadilu wasdeyaann

P o i = a o ~
senuLAeafuilunsAn N Ussinelsada wus mor-1
W lsTnil 1,4[5],12:i:- anlngaiuannnsu 1 lelsan 3lsnil
Paratyphi B avnileln 1 lelaan wazannmngln (guinea
fowlpie) 1 lalaian uazdlsini Derby anl&nsanuy 1 lals
LAY mumamﬂmmmammmmamimumm Tudszin
S9N UATIIAA Igl Doumith etal. (2016) WLS AT mer-1
Twidlslng Typhimurium 8 lalaian Paratyphi Bvar Java 1
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