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Pathogenic Escherichia coli (E. coli) is one among the most important agents of diarrhea in calves.
From January to December 2021, 108 isolates from feces of calves with diarrhea were investigated
for enterotoxigenic E. coli (ETEC), enteropathogenic E. coli (EPEC), shiga toxin-producing E. coli
(STEC), enteroaggregative E. coli (EAEC), and enteroinvasive E. coli (EIEC) using real-time PCR. In
addition, the genes for F5, F17 and F41 fimbriae were detected by PCR. The most frequently isolated
pathotypes were EPEC/STEC (29 isolates), and ETEC/EPEC/STEC (29 isolates). ETEC/EPEC, and
ETEC/STEC were also found in 10 isolates. EPEC, STEC, and ETEC were detected in 13, 11, and 6
respectively. EAEC, and EIEC was not detected. Antimicrobial resistance test was carried out by agar

December 17, 2021 disc diffusion method with 14 antimicrobials. Among 108 pathogenic E. coli isolates, 107 isolates
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were resistant to at least one of 14 antibiotics used in this study, 99 (91.7%) were resistant to two or
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more antimicrobials, and a single remarkable isolate was resistant to 14 antimicrobials. The isolates
were primarily resistant to penicillins, streptomycin, tetracycline, ceftiofur, Trimethoprim/sulfa-

Jin Hur methoxazole, Kanamycin, and Ciprofloxacin. The high rate of resistance in pathogenic E. coli, some-
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times to multiple drugs, may complicate future options for treating human infections. These results
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Yo7 s F Ut & =49 A& (enterotoxigenic

E. coli; ETEC), Y4 &+t (enteropathogenic E. coli;

A2 Fobx|of A HALS] Fa3%F Ul F sftolH, w2 EPEC), Al7F=4l A4 d#+(Shiga toxin-producing E.

HARE T A AtE ols] A HAFOoZ Ao A HAA coli; STEC), A&/ W&+t (enteroaggregative E. coli;

o7 & £48 31 JKlorenz &, 2011). AL J4 ¢ FAEC), FAEA A+t (enteroinvasive E. coli; EIEC) 18]

AL Aoy hAHFL AHto] 7HA T Y= =4 EA, Bz 3 AEARRRR g3 (diffusely adherent E. coli; DAEC)
QAF 283 oA UE A4Sl ot 674 B T 67HA B8 B LR 2T 4= At Croxen &, 2013).
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o] 67t ¥HAd@(pathotype) SN F=4F Wt
(ETEC)Z &otA] kel 8 ARl 3 o= &aA AT
ThE S7HA] MY RE A5l gl SotAloA it oty
2} A} Solx] BEHoA L X5 B A0 HIiEI Q)
thKolenda &, 2015). #54% A2 72 ¥UA4 A=
e go} HAQIX}(fimbrial adhesins)®t =4 (enterotox-
ins)Z, WHEY FARIZE F5, F17, F410] L&A 9lon

ol& FARIAZ} 27%9] Adn| EH] 25 F ti<to] F4
st o] B [heat-labile (LT)] 542 A4 [heat-stable
(STa%} STHIAF=AS B[t} o] & E4AZ Q)] <5 %
A2 EE AA et AodE EHste] Aol AARE &
Lot "rh(Vu-Khac &, 2007; Guler &, 2008; Vu-Khac
2} Cornick, 2008). o] Al HE A F212} Fof 4] F52F F41
B e sEoA Aol EoldE A=t BlE
0}5 7= shAIRE. AARel o] Qthal dEA il—tq(Toledo

, 2012; Kolenda &, 2015), F17 HE L F2AA= HA}
|/Ee 8T S-S Eols 55T AR BRolA 251
E]'(Le Bouguenceg‘r Bertin, 1999).

A WGFHEPEC)S &7 AuofA Aol F2-4d
S| é?z]’(attachmg—effacing)— 71702 sh= HAdA giF
st} Locus of enterocyte effacement (LEE)Z &
A Qe XA HYA A(pathogenicity island)oll ¢

T3 A= eae F-XALR}F EAF (EPEC adgerence factor)2f
E9 & plasmidoll 1A% bfp fA%H= EPECYUS ASot

F FAXE AFEEHI tH(Nataro®}t Kaper 5, 1998). 5t

]9 EPEC FolA%E eaeA'™} bfpA™?l 9ol AE EPEC
(typical EPEC)o|2} EE|H, eaeA’ bfpA?l Ao+ H[AH
EPEC (atypical EPEC)2FaL StH(Kaper, 1996).

oA AALS] ARNAZA Al7bs4 A4 tH(STEC)S] F
D2 OFAIZA] ASHA] @tk SHATE SobA] STEC 4 Al
= Zoj E—T’_QT— 91tk (Nguyen 5, 2011; Kolenda %, 2015;
5. 2020; Ryu , 2020). Aroll 31o1Al STEC <
5] 73J,].x4 oz 234 AT} 834 Q% ZFo] HHAY
St = AHGriffin®} Tauxe, 1991; Fakih &, 2017). STEC
= Shiga toxins, = Shiga toxin 1 (Stx1)3} Shiga toxin 2
(Stx2)E A5k, HE0] intimin (eae FHA ) 4=
3t HojQl) 53 22 ol 7HA] Y dAE THtH(Na-
taro?} Kaper, 1998). 71&, £3] &7} STECY] 7} $9%t B

i S=E 4A AHRyu 5, 2020). SHATF STECE 4014
A} o] glom Q5|7 A4St AdHolA B A HE
£ o2 &#A thKolenda &, 2015). wekA] STEC H+t
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>
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Ol

n S OHX (@] S (@] &
U YNO - RYF - RBe] - YOI HRY 5 W

& }%LOW A0l 98] Qolo] © 2= i},
J HAH(EAEC)S T olA thg+to] S350l &

(o]
o HEXY —%om o] &4k Yo A= fue,

aggR #ZE2 BAECY] S4UAF 9 L3} &eo] e &
gtan e RS 286k 222 4P A JAtHOkhuysen

I Dupont, 2010). BAHF4 HAHEIEC)S Shigella spp.
9} g 7] "ol 9] BUsIH EIEC @52} Shigella spp.2] &
F40 Holot= fAAE= A Aot (Sethabutr 5
2000).

P = 7H50lA A o 2 SRS Qs AlE 7
Az AFEEo] YtHHayse Muir, 1979). HARE A o
|0 & QI A]5ofA 9] YA zh7et Aw £ =A<
EAZ EEHAHHan 5, 2014). B&o] oHA| WAL Ed2
2 QI A8 A =g o) AL T} AR, A717Ee] A =0
w2t A XTS5 FATE HAZ o) tigh AR EQl B
8730l AxF Z7FHA = AtHKim 5, 1997; Han & 2015)
oA A ZGSE 7F5ollA ohA WAl et RUE R

ipaH

AE sidst7] AslhA SobA HAl EHO
£ )i o & ETEC (F5,
F17, F41, ST, LT) 9 EPEC (eaeA, bpr) STEC (VT1, VT2),
EAEA (aggR), Z18]1 EIEC (ipaH) & HYA $4x A&
I}t Eo] A A AARE Sste] oA W HiEE =

Asfe] oA otA] A R RS BHE BAS A
2 978 S5,

20219 1958 12970 FEAY & ALgs7tlA WA
4o o5 Hob MAEY 108 HelFE tgoR Yo
g2 54 2 oAl WA TEe 2Astec,

o9 £obx] AAF 7HEE-E EMB agaroﬂ g1 T 9ol
37ColA 24417t Higsto] td+t 579 25389 UEidl=
A2+ oA Blood agaroll A Este] 8RS FQl5t9]r}.
A R|of| A &4 B]H Ald-2 VITEK 2 compact (BioM-
erieux, France)Z 745ttt
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HSXS SOFX] AL Feff Had UEwel Gy QA 2 Chr| L THH
£ 5HH -+ genomic DNAE U8 boiling
= o|-&sto] FE5HGIth HYA Y] HEEE EXE

ZAFS7] 943t ETEC (ST, LT) 2 EPEC (eaeA, bfpA), STEC
(VT1, VT2), EAEC (aggR) 12]1 EIEC (ipaH) A=
erChek™ Diarrheal E. coli 4-plex Real-time PCR Kit Iz}
II (Kogenebiotech, Korea)E ©]-&sto] 3513 2™, ETEC
oF ¥ Gl F5, F17 T18]11 F41 YBE Y BARIZ 4=
Table 1914 A|Agt Lo S ARE-Sto] PCRE AESHAITH

2 Pow-

oA ’H’\} EHol A —?—ﬂ 4+ 108 2IFE ‘:H%O
2 FAYA A AAE
+ NCCLS (National committee for clinical labora-
tory standards)olA] st AT FA o 58519
th(CLSI, 2008). @A tATE= BBL sensi-disc (Becton
Dickinson, USA)Z ampicillin (Am), amoxacillin/clavu-
lanic acid (Amc), azithromycin (Azm), cefoxitin (Fox),
ceftiofur (Eft), ceftriaxone (Cro), chloramphenicol (C),
ciprofloxacin (Cip), gentamicin (Gm), kanamycin (K),
nalidixic acid (Na), streptomycin (S), tetracycline (Te),
trimethoprim/sulfamethoxazole (Sxt) & 14%2] Ao

o 249 2ASA

Table 2014 B 8}Q} Zro], &olx] AL EHoA K]
H 108 E&5of st HadFol st RARE 3ol 2 2
T} 108 £25F Fo|A EPEC?} STEC, 2183l ETEC ¥ EPEC

PCR primers used in this study and their product sizes

o} STEC®} 22 EHARl HEo] 747t 29 HeFoA A&

o, EPEC TH5-2 13 £2|F)A4, STECE 11 EEFo0A,
ETEC®} EPRC 18]1 EPEC®} STECS 22+ 10 Ee|Fo)A,
ETECE 6 &84 ZRl=3ict. ohA|vt EAECS} EIECE +#
2= AEEA Lottt

BUA JANE dE ok FAR tigt & A= Table
3004 B Hiel Zth A2 81 BEFolA A&
Elo] o] AgofA RARE Bé% é A7 5 MY B —1:&3]-7:‘—0“/\1
HAs o, 1 o202 E stxl2 55 £EFA 4

=om F173} sex2 AR 22 48 HejFoA 73%—540*
otk HE0] stx13 stx2 AR SAlOl EAg EE5E 30
Zo] TEE AL, STa 4R = 21 EEFolA, F5&= 19 25
FollA, F4l f4% = o B 4 dEE el Had /4
AHE B, eae?t stxl, eae T, eae? stx1 ¥ stx2 44

A2 Z A0 7FA] 7 9l 7k 14 #2513 225,

1=}
R
jul

12 BeIFE BASE 5 T Soba Aol RelE 394
e 4% 49PN ol AR 23E Feel

LI X ©o

Pathotypes of pathogenic E. coli isolates from diarrheic

calves
- Number of pathogenic
Pathotypes E. coli izolategs Rate (%)

ETEC 6 5.6
EPEC 13 12.0
STEC 11 10.2
ETEC+EPEC 10 9.3
ETECH+STEC 10 9.3
EPEC+STEC 29 26.8
ETEC+EPEC+STEC 29 26.8
Total 108 100

*ETEC, enterotoxigenic Escherichia (E.) coli; EPEC, entero-
pathogenic E. coli; STEC, Shiga toxin-producing E. coli.

Target gene Primer Sequences Size of product (bp) References
15 F5-F TATTATCTTAGGTGGTATGG 314 Franck et al, 1998
F5-R GGTATCCTTTAGCAGCAGTATTTC
f17 F17-F GGGCTGACAGAGGAGGTGGGGC 411 Van Bost et al, 2001
F17-R CCCGGCGACAACTTCATCACCGG
41 F41-F GCATCAGCGGCAGTATCT 380 Franck et al, 1998
F41-R GTCCCTAGCTCAGTATTATCACCT
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Virulence genotype of pathogenic Escherichia coli

isolates from diarrheic cattle

Virulence genes Number of isolates  Rate (%)
F17 1 0.9
st 2 1.9
cae 13 12.1
stx1 3 2.8
stx2 3 2.8
Fl17+st 2 1.9
Fl7+eae 5 4.6
F17+stx1 2 1.9
stt+stx2 1 0.9
stt+eae 1 0.9
caetstx 1 14 13
eae+stx2 3 2.8
stx1+stx2 5 4.6
F5+F17+st 1 0.9
F5+F17+eae 1 0.9
F5+F17+stx1 2 1.9
F5+F17+stx2 1 0.9
F5+eae+tstx1 1 0.9
F17+st+eae 2 1.9
Fl7+eae+stx1 5 4.6
F17+eaetstx2 4 3.7
F17+stx1+stx2 2 1.9
st+eae+stx1 1 0.9
stteae+tstx2 1 0.9
eactstx [+stx2 12 11.1
F5+F17+st+eae 1 0.9
F5+F17+st+stx2 1 0.9
F17+F41+eae+stx2 1 0.9
F17+st+eae+stx1 1 0.9
F17+st+eae+stx2 1 0.9
FI17+st+stx 1+stx2 1 0.9
Fl7+eae+stx]+stx2 3 2.8
F5+F17+F41+eae+stx1 1 0.9
F5+F17+st+eae+stx1 2 1.9
F5+F17+st+eae+stx2 1 0.9
F5+F17+eaetstx 1+stx2 5 4.6
F5+F17+st+eaetstx 1 +stx2 2 1.9
A 108 100
choreh Bl U4 S8R} 2 A2HT ST bfpA,
aggR 191 jpaH FAAE Bt RS ASEA 4otk

Sobx] AAb BlolA] Belgl 108 o]

/3 AARE 3okl £ A3, 108 25 FolA 89 T

SHAY
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Amof| o= el on, 85 EeF= Sofl /gl e A
o7 EEglon 1 th2 o gL Te, Eft, Sxt, K& Cip, K, C,
Na, Cro, Gm, Amc, Azm =22 W4o] 2=t Table 4).

AW e AREY, &4 1 B35 A 107 £
FE o] Ao AREH FAYA| 14500 3] Zolx sft 0|4+
YAl st /ol #EE U (Table 5). TlE©°] 108 &
F % 1 2EFolA o] Ao AREE 14F B0l tishiA Wi/
| EEon, 91 25+ Holx 3F o] A o
Sff Wiigo] = ]It 8339 thAlU/d e Sl 7H w1
SHA e w2 108 225 SolA 6 EE5FollA EeE o
AW e 7 typeQl AmSTeEftSxtCipKCNaCroGmAzmO]
AH(Table 5).

O

R at-E SOt A BARS fEtehe 7P AREARL
ShE A glon, A AAZCR & olghast Atz
3 57t BAH R wHt s F1 Sle BEA &

S

3 A7 A &2 A olthChae 5, 2004; Lee 5, 2008;
Hur 5, 2013; Jeong &, 2020). wehA] HAF SAfo] HQl &
oA ZRE EWHS AFIote] S £ skl A
d Y FAAE v o g o e (pathotype)t HY
d 82 (genotype)= AI5HIL YA A HARE 3
Sto] oAl Wi/g o5 A oAl Ui " S 2AFSE] F4F B 71
L3S FA AGE AFsklH

AER QoA HAFste SOt Z2RE =i 7HHE=H
H 2YH 108 £YFE o2 HeAd AR} #Hd 74
S 7IHto g sto] A/ d P (pathotype)S AT &0t
Ao A AARE Fo7]= thd+te] BUdd(pathotype) ol
A ETEC7} 71Pd $83% Hed ol I1FolM = STa 545
HH5H= Fool/ = F41E Udchs tigwtolgte A2 & &
H A SItHNagy2} Fekete, 1999). SFAITF o]# Aol A 52}
41 FHAAE BRS EEF= 108 E8F 3 17%2} 0.9%0
ATt AEE Q. SUEAE 5 FARE BT 19 2EF F
11 E25+= STa A4S ERStaL A LAAT 73 16 &
25 AZF 54 RS 7L IS B8] Al7F 4
ARE HFS 16 £8F F 6 E85= STa 8RS 2ol K

Sl It ke A2 4] A= 108 BEjF 5 o o
25 OE FARIAR A7 =

FRAE 2ol HFskaL AT o139l 2= FotAlolA

B #t Ho
N
e}
o)
S
)
i
%9,
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A
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f
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Antimicrobial susceptibility of 108 pathogenic Escherichia coli isolates from diarrheic calves

Antimicrobial
Resistant
Aminoglycosides
Gentamicin 28 (25.9)
Kanamycin 54 (50.0)
Streptomycin 85 (78.7)
B-lactam cephems
Cephamycins
Cefoxitin 11 (10.2)
Third-generation cephalosporins
Ceftiofur 65 (60.2)
Ceftriaxone 33 (30.6)
B-lactam : penicillins
Penicillins
Ampicillin 89 (82.4)
Fluoroquinolones
Ciprofloxacin 54 (50.0)
Folate pathway inhibitors
Trimethoprim/sulfamethoxazole 55(50.9)
Macrolides
Azithromycin 18 (16.7)
Penicillins+p-lactamase inhibitors
Amoxicillin/Clavulanic acid 20 (18.5)
Phenicols
Chloramphenicol 50 (46.3)
Quinolones
Nalidixic acid 35(32.4)
Tetracyclines
Tetracycline 67 (62.0)

A FUSHE A2e BAFo] 2E3)

e}t AYZHE T} Moon 5(1999)

O
3 PRE Pueld Raels B 5
A B3k QA eskrtelal Bushglch. F17 HHejohs

Hol Holx|of|A] A B Erth(Nguyen

ARELEEE

> L ox

5. 2011 Ryu &, 2020). ©] @FollA % 44.4%2] Z&] 50l A]
f17 FRAE ERSHL Qlof F17 Fglolrt dafst &0
9] 12%014 19%71A] we = Arh= 71& A7 Z3HShimizu
S, 1987; Osek 5, 2000; Van Bost &, 2001: Nguyen &,
2011)0f Hlsf vl-S w2 oz BEAT. =€AE ETET
I FEEokE 717l 50 £25 FolA F8 36 £25:(72%)
oA A7t Z4F 7HAAL /USdh o] A= wif =Tk 2ol
Nguyen 5(2011)°] gt AAF o EF A3z 2&2Ql
ZAF A7 QRS Hojs

A A HAFH(EPEC)S eae 4R} bfp AR 9

8 F= 21 9lom o] 7 FAAE Bkl Jlow A9

(¢]
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No. of isolates (%)

Intermediate Susceptible
26 (24.1) 54 (50.0)
39 (36.1) 15 (13.9)
15 (13.9) 8(7.4)

9(8.3) 88 (81.5)
35(32.4) 8(7.4)
48 (44.4) 27(25.0)
16 (14.8) 3(2.8)
47 (43.5) 7(6.5)

7(6.5) 46 (42.6)
19 (17.6) 71 (65.7)
68 (63.0) 20 (18.5)

5 (4.6) 53 (49.1)
41 (38.0) 32 (29.6)

3(2.8) 38 Anti (35.2)

EPEC (typical EPEC)Z, eaeA FHAHS 35131 QJOH H
9 EPEC (atypical EPEC)Z &&HA SJch(Kaper, 1996).

U A% ol ATt RAFA bfpA A= AEEA] goko
™ 81 R FOlA eae FHANE HESE U 40] EHOJA £
2 BA oA eae FHAF HEECl =4 &
93 B3 (Hornitzky 5, 2005; Fremaux 5, 2006; Ryu
. 2020)7F Qlol, AoflA AARE of7Ish=d] eaed] AT &
gotrh= A A7t ok SHAIRE off AFEFRARO|A] o}
AR ZHONA 75%00A eae AT AEHALH, eae
9} ETEC fimbria f3%F8 B/3F 36 225 Fol4 10 &7
F(27.8%)= STa S ERotaL QQlth ESE 36 &5
F 27 BHUFT5%)E A7t 54 GRS ERkal qlglon
o] 27 BElF % 7 EEF= STak Zo] F&= It} ETEC B
BEd BARIA; glo] eae FARL} Al7F H44 A7 =49
STa 54 HF Ei= STas 7L Y 4= 29 Bef5 2 &

gl 1Al 1 Ze|FolM 42 AEE A o] 2= eae

—

olol

A L ok
o 1 1o

oF o rlo

)
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Resistance pattern

AmSTeEftSxtCipKCNaCroGmAmcAzmFox

1

o

AmSTeEftSxtCipKCNaCroGmAmcAzm

AmSTeEftSxtCipKCNaCroGmAmcFox
AmSTeEftSxtCipKCNaCroGmAzmFox

AmSTeEftSxtCipKCNaCroAmcAzm
AmSTeEftSxtCipKCNaCroGmAmc
AmSTeEftSxtCipKCNaCroGmAzm

AmSTeEftSxtCipKCCroGmAzm
AmSTeEftSxtCipKCCroGmFox
AmSTeEftSxtCipKCNaAmcAzm
AmSTeEftSxtCipKCNaCroAzm
AmSTeEftSxtCipKCNaCroGm
AmSTeEftSxtCipKCroGmAmcFox
AmSTeEftSxtCipKCNaCro
AmSTeEftSxtKCNaCroGm
AmTeEftSxtKCNaCroAmcFox
AmSEftSxtCipKCNaAmc
AmSEftSxtCipKCNaCro
AmSEftSxtCipNaCroAmcFox
AmSTeEftSxtCipKCNa
AmSTeEftSxtCipKNaCro
AmSTeEftSxtCipKNaGm
AmSTeSxtCipKCNaGm
AmSEftKCroGmAmcFox
AmSTeEftSxtCipCAmc
AmSTeEftSxtCipCCro

AmSTeEftSxtKCGm

AmSTeSxtCipCNaAmc
AmSTeSxtCipKCAmc

AmSEftCipKCroGm
AmSTeEftCipKC
AmSTeEftCipNaCro
AmSTeEftSxtKC
AmSTeSxtKCGm
AmSTeSxtKCNa
AmSEftSxtCipC
AmSTeEftCipK
AmSTeEftSxtK
AmSTeEftSxtNa
AmSTeSxtCAzm
AmSTeSxtCNa
STeEftSxtCipC
STeEftSxtKC
STeSxtKCAzm
AmEftCipCroAmc
AmEftCroAmcFox
AmSEftKC
AmSSxtKGm
AmSTeCipC

AU RS - REE - HOlL - YRE - T

Profile of antimicrobial resitance in 108 pathogenic Escherichia coli isolates from diarrheic calves

Isolation

Number Rate (%)

0.93
0.93
0.93
0.93
0.93
0.93
5.54
0.93
0.93
0.93
0.93
2.76
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
1.83
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
1.83
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.93
2.76

L = m e m m m m m em RD ke b e e b e e e e e e e e em DD e m e b e e b e e e G) m = e = O e = s e e
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Continued
Number of resistant . Isolation
Type e . Resistance pattern
antimicrobial Number Rate (%)

50 5 AmSTeEftCip 1 0.93
51 5 AmSTeEftK 1 0.93
52 5 AmSTeSxtC 1 0.93
53 5 AmSTeSxtGm 1 0.93
54 5 AmTeKNaAzm 1 0.93
55 5 STeSxtCAzm 1 0.93
56 5 STeSxtKAmc 1 0.93
57 4 AmAmcAzmFox 1 0.93
58 4 AmEftCipCro 1 0.93
59 4 AmEftCroFox 1 0.93
60 4 AmSEftAmc 1 0.93
61 4 AmSEftCip 2 1.83
62 4 AmSEftK 2 1.83
63 4 AmSE(ftSxt 1 0.93
64 4 AmSTeC 1 0.93
65 4 AmSTeSxt 1 0.93
66 3 AmCipC 1 0.93
67 3 AmEftCip 1 0.93
68 3 AmSCip 1 0.93
69 3 AmSEft 1 0.93
70 3 AmSTe 3 2.76
71 3 CipNaGm 1 0.93
72 3 STeCip 2 1.83
73 3 STeEft 1 0.93
74 3 STeK 2 1.83
75 2 AmCip 1 0.93
76 2 AmEft 4 3.68
77 2 AmK 1 0.93
78 2 AmS 1 0.93
79 2 SK 1 0.93
80 1 Am 2 1.83
81 1 Amc 1 0.93
82 1 Eft 1 0.93
83 1 S 2 1.83
84 0 3 2.76
Total 108 100

L= SopA| oA HALNA eaed] Hdo] High A77F HatS 2

o F&= A Aveta Az
A7} B4 A4 B (STEC)S SokA] AL fiko] g ¢l
A2 QAT 9Jon o]E STEC ¥ FE2 Algtol|A AH

S gdo7 4 9= STECS ExAt 9k gtHArmstrong 5.,
1996; Wieler &, 1996; Dean-Nystrom &, 1997; Orden &,
1998; Boerlin &, 1999; Sandhu®t Gylea, 2002; Nguyen
S, 2011). o] A-oflA 108 E&F F 79 EF(73.1%)°l
Al stx FAAZE HEE 0] 40% ool AEEH U= Bepbd
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(Arya 5, 2008), Q1=(Salvadori 5, 2003) ¥ #HEZ(Nguyen
5, 2011D)ollA 9] Hiel A6ttt shATE gk ZIRE o
£ Uetids B2 HER HEHAt= 21k It Orden
5, 1998; Osek &, 2000). E3| gH=tol|A9] Hil= 201795
H 20189of &2|H HAAH WS I 2 g AF4To]
o ol Ao} t2ZQl Aitr do g A&ZQl HYEFo]
Za3hE HojF= Aol

AEA ] FopA] AAF ZHof|A 23t 108 2255 g2

A A AAE 8T e 94 1 2EFE Al



107 85+ o] AdofA AH&SE 14 Ao sl Hoj= gt
7N olge] gA3Aoll s Wido] wAEACH, Am (82.4%),
S (78.7%), Te (62.0%), Eft (60.2%), Sxt (50.9%), K (50.0%),
Cip (50.0%)& 50% o/l &Eel5=olA W/do] H&= U =
W 7+ EHolA Zejt tﬂoﬂ"é o] FPA WHES &
A5o B, Am¥} S 5 2] A ol Tedt oA
ZE o= 2ot 9;10‘11(le , 2014), °ol& &5to] oE 7
YAE oAU A3 AT A9 A S g5
S A7 A4 diofl 1-E Te A FAAE A4 5T 7}
57801 AL & Atk 7 23 217t YlewlDo 5, 2017)
H AT Ao A= Am, S9F 7 Ted] W/dEC] &4 &
=3tk WHOOl A= Abgtol A 48 Al0l o3t A|79] S84
s A=
als), HIA (highly important antimicrobials), IA (important

a)

oga

i

ol

)

o

CIA (critically important antimicrobi-

antimicrobials) 5 Al 1E0 8 BEF35}1 9Jon, o]Zo]A]
CIAE FSAoz 7l 233t AR EFEHH, oo+

A3AI L A4H DN cephalosporinA], fluoroquinolone],
macrolideZ] FA3A|71 3= o QITHWHO Advisory Group
on Integrated Surveillance of Antimicrobial Resistance
(AGISAR), 2019]. oJ¥ A+ AFo| A% H3A| cephalo-
sporinA YAl Eft (Ceftiofur)ol] thsiAE= T2 60.2%0l
A H/do] TEE A2 Cro (Ceftriaxone)ol HsiA= 30.6%
oA Wide] wEE ATt HEo] fluoroquinolone FAYAIR1
Cip (Ciprofloxacin)oll HaflA = 50.0%%] &4 WAo]
=1 o H, macrolideA] FAYA|Q! Azm (Azithromycin)©l
daliAl= 16.7%2] Eej5ollA FA8A ol T ol=
TTEATH o R vf-e F33 EAR AL A WAEE
HILE A Fa4do] Qe S8 Aetal A2, o]y
S5 A thet AR H Aof| Qlof AlFe Wt 2.
Shekar A zhE Qi

SolA] AAF EHoA EEE 108 w2 Fof| gt
e RAFSH] 2 A3} 108 2|5 5 o o 25
107 &85+ o] AollA AHEEE 14719] A o
7HA] o1/Fe] @Al Hisl Higdo] = Ao r HEEIS
St E‘_ﬂZL— 0] /K]o—]Oﬂk] /\]—.9_0}- AnRs=S o]—AﬂZﬂ ] tH H LHAJO]
ZE QT 19 AL 1071 o] 4e] Aol W/do] W R
£ 72 23 £25(21.3%)00A =gl om 271 o]4o] 348
AA WS Hol= oAl Wit 99 #85(91.7%)°14
ZE|t. o] A3kE= A 5(2020)0] 2017 HAEAH A& HA}
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144 A3 84.1%14 T 744 o)4e] FgAe] dhat oAl
Aol P BauTh A BEE SA0lch ol 4
A 99l ol A WA gzl ofst AAHE A% WAt 9]
ov, & A WAET HEo] T WHZ S7He $ot
A A 22 919 A AEo] olelgg F3 glom A
of BFEASHT 47 EA7} opd 4= ik et F4ks7}
oMo A Q8-S B S ol BSST A543
A WA e 240k Sk A 8-S A8 A Bl
AAE 918 1449 A77t wasit,
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=
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i

AEAY FotA] AAr ERlolA B B g+ 10
Ho]F S04 29 22|50 4(26.8%) EPECS} STEC & Y
3 IAE FAlol Efshar lglor tE 29 EeF= ETEC
€} EPEC % STEC ¥d B4 IS SAlol BfstaL 9l
o} E3F ETECS EPEC T+ ETEC®} STECH #S B3}
ARF S B4% 3= 47 10 £HF09.3%4 AEHA
o, EPEC, STEC, ETECS} &2 ths BHAdF2 47 12.0%,
10.2%, 5.6%° E3st3ict. stAIgF EAECS} EIECE #HE
A kot e BRE FHAE AR A, eae F
7L 81 EelFolA AEE O] 7P RIMsHA TEE o,
stx12 55 EEFo| A, F173} stx2 AR E 247 48 Rels

oA, sex13 stx2 FARE FAlol BRg #7530 225
A, STa AR 21 BEF0) A, F5& 19 BEFolA, F41 &
A= 1 BeF 42 B = QAT bfpA, aggR 181 jpaH
FAAE HR{E 25 A 4oith 55 B9 /4
AES AHEH, eaelt stxl, eae B=, eae} stx1 ¥ stx2

FARE SAOl 7L e e85 42 14 295 13 &
25, 12 EejFolA TEEE 5 =W oA AatolA E2l=
WA S Y HYEFY e Hols AET &
tel FE O] bt HA Y B AR 22 HEE I

YA B4 A} 50% o] EEFolAd Widol wEkE 3
A= Am (82.4%), S (78.7%), Te (62.0%), Eft (60.2%), Sxt
(50.9%), K (50.0%), Cip (50.0%) 0]t} T 7}A] o]4to] &
Aol et oAl WATES 91.7%014 TEE AL ol4te] 4
IS Fef HH FobA|oA dAtet IHE e i
HAEE 9S4 22 A iAol tiek A&A e =
Aol SHE YA ARGl tigt A =7t F g shokar AYZHE
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