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Antimicrobial resistance and frequency of Blargy in Escherichia coli

isolated from non-diarrheic and diarrheic piglets
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Abstract : Antimicrobial resistance is one of the most concerns in pig industry. Escherichia (E.) coli have
been used for the indicator to monitor the antimicrobial resistance. In this study, 321 E. coli from diarrheic
and non-diarrheic piglets were tested for antimicrobial resistance and frequency of Blargy. In non-diarrheic
piglets, they were resistant to oxytetracycline (93%), streptomycin (92%) and sulfadiazine (90%) but
susceptible to ceftiofur (99%), colistin (97%), and enrofloxacin (82%). The isolates from diarrheic piglets
were resistant to enrofloxacin (72.9%), ceftiofur (17.6%), and colistin (11.3%), whereas the resistance was
1%, 18% and 3% in case of non-diarrheic piglets, respectively. The resistance for amoxicillin/clavulanic
acid (54.1%) and ceftiofur (22%) was high in isolates from post-weaning piglets. The resistance for colistin
was 15.2% in nursery piglets. Seventy-three percent of isolates from diarrheic piglets showed high multidrug
resistance profile (more than 13 antimicrobials) compared to those from non-diarrheic pigs in which 71%
of isolates showed moderate multidrug resistance profile (7 to 12 antimicrobials). The frequency of Blatem
in E. coli from non-diarrheic and diarrheic piglets was 57% and 69%, respectively. The results might provide
the basic knowledge to establish the strategies for treatment and reduce antibiotic resistance of E. coli in piglets.
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W3l Qlt). 53] extended-spectrum B-lactamases(ESBL)
S Akl AAITe] S71= cephalosporind 72 33
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o ek A 8 2AE Aas, 1980~90d ] A
ARRF=ol| AT 2] g ol A tetracycline, streptomycin
9 penicillin 5ol thall Aol =& o2 Y,
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cephalothin 5= 7Aool &2 o=z AT 11,
15]. 2000 = AARRREAN A EEd tigde
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‘:}t A= BTk [20]. 2V S Bae MY
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AAL 2 AR H A FE blood agar(Asan, Korea)2}
MacConkey agar(BD, USA)°ll =23le] 37°CollA] 244]
7+ i FstaAtt. o & B3 Hehs Awste] Eosin
Methylene Blue agar(BD, USA)ol At F<4-4¢]]
Uehe #5E g2 Ausigith o] § VITEK
1T system(biomériux, France) AF&-3le] HF FH 1%
o g o E $4E d5FE 50% glycering-Hol] &3
sle] —80°CollA RstHA Aol AME-3IAT

AR U
Ao AHEE A oA FE GO B

o] =2 A 18F2 Al IATTIAE

Y -2 - o] gt

Stz Figoezr AHASATE [6]. Beckton-
Dickinson(USA)o| 4] 3l 5}+= BBL antibiotic disc 1%
(sulfadiazine) & Oxoid(UK)OIA Fmjjale 3HAYA] Tl
= 17&(apramycin, gentamicin, kanamycin, neomycin,
spectinomycin, streptomycin, amoxicillin/clavulanic acid,
ceftiofur,
enrofloxacin, flumequine, sulfamethoxazole/trimethoprim,
doxycycline & oxytetracycline)2] ¥ 18% YA t]2

= A8-519tE Muller-Hinton agar(BD, USA)el 2]
#+o 5% T AT LAE HESIAL 37°C, 18A17F 1)

oFslATE R 2 Escherichia coli ATCC 25922 <+
FE AR EElude] 4% ¢l Clinical and
Laboratory Standards Institute(CLSI) 71522 73131
om, ST AA7IAL g i Fks o
oz s [7]. AW (multidrug resistance) T
oS TE3] 3t 18% A F 65 olsle] A

Aol WS B - low, 7~1252] Ao UdS
Ro]™ moderate, 13~18%2] A A WAL HolH
highZ g 3FSiTh.

ampicillin, cephalexin, colistin, florfenicol,

EHA| LM RTXRE A

GAA F7HA% B-lactamase A4 AR Blamey©l
gk YAAGAA AxE= Rayamajhl [21],] HhHo 7
AArstdet. 7heFs] 7lesh S 100°C 102 &
QF 71 g § 8,000 rpm O & YA FElste] FFNs
DNAZ A3}t PCRE 2x TAKARA mastermix©]
3z2}o] o) (TEM_F-TCGGGGAAATGTGCG 2 TEM R-
TGC TTA ATC AGT GAG GCACC)S 77} | uL, DNA
3uLE 7t HF 20 L2 2438k ARSI 5
ZAHEL2 ethidium bromideZ 44 351ed 2% agarosel 4]
gletatt SE4HES DNA purification kit(Qiagen,
German)2 A 23+ $F wAZA (T o F st
sequencingS AT
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Y= ¥ dAlE Ref chETe| SdE MEy

& 320Fe] tiatel A= 21070 FErdelA #e
Hom, 7+ Al thEk #1332 Table 10 VrEbA
Atk R EEE 100dFe] HgdES
oxytetracycline(93%), streptomycin(92%)2  sulfadiazine
(90%)°l =2 A3dS YERHATE Doxycycline(79%),
ampicillin(74%) % apramycm(67%)°ﬂ“ Toxe A%
4& JeMIATh 28y ceftiofurs @ FFoll A R W]
do] 1AL gHE A= {2 EHZWF%S_ =
Frel g Bk tite] AN =2 AdEE
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Table 1. Prevalence of antimicrobial resistance isolates among 321 Escherichia (E.) coli isolated from non-diarrheic and

diarrheic piglets by using 18 antimicrobials

No. of antimicrobial resistance isolates (%)

Antimicrobials” Potency Non-diarrheic Diarrheic piglets Resistance ratio’
® piglets Nursery Postweaning Subtotal
(n=100) (n=112) (n=109) (n=221)
APR 15 67 (67) 71 (63.4) 84 (77.1) 155 (70.1) 1.05
GM 10 20 (20) 81 (72.3) 88 (80.7) 169 (76.5) 3.83
K 30 62 (62) 93 (83.0) 97 (89.0) 190 (86.0) 1.39
N 30 55 (55) 94 (83.9) 93 (85.3) 187 (84.6) 1.54
SH 100 44 (44) 93 (83.0) 90 (82.6) 183 (82.8) 1.88
S 10 92 (92) 97 (86.6) 102 (93.6) 199 (90.0) 0.98
AMC 20/10 16 (16) 32 (28.6) 59 (54.1) 91 (41.2) 2.58
AM 10 74 (74) 91 (81.3) 105 (96.3) 196 (88.7) 1.20
C 30 1(1) 15 (13.4) 24 (22.0) 39 (17.6) 17.6
CFX 30 30 (30) 51 (45.5) 55 (50.5) 106 (48.0) 1.60
CL 10 303) 17 (15.2) 8 (7.3) 25 (11.3) 3.78
FFC 30 63 (63) 69 (61.6) 79 (72.5) 148 (67.0) 1.06
ENO 5 18 (18) 68 (60.7) 93 (85.3) 161 (72.9) 4.05
UB 30 50 (50) 81 (72.3) 101 (92.7) 182 (82.4) 1.65
SD 25 90 (90) 104 (92.9) 107 (98.2) 211 (95.5) 1.06
STX 10/5 41 (41) 93 (83.0) 97 (89.0) 190 (86.0) 2.10
DO 30 79 (79) 88 (78.6) 94 (86.2) 182 (82.4) 1.04
OTC 30 93 (93) 95 (84.8) 105 (96.3) 200 (90.5) 0.97

"APR: apramycin, GM: gentamicin, K: kanamycin, N: neomycin, SH: spectinomycin, S: streptomycin, AMC: amoxicillin/cla-
vulanic acid, AM: ampicillin, C: ceftiofur, CFX: cephalexin, CL: colistin, FFC: florfenicol, ENO: enrofloxacin, UB: flumequine,
SD: sulfadiazine, STX: sulfamethoxazole/trimethoprime, DO: doxycyclin, OTC: oxytetracyclin. "Resistance ratio (%) = antimicrobial
resistance isolates from diarrheic piglets/non-diarrheic piglets x 100.
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kanamycin, neomycin % spectinomycin)°ll= 70.1~86%2]
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Table 2. Comparison of multidrug resistance profiles of E. coli isolated from non-diarrheic and diarrheic piglets

No. of isolates (%)

Multidrug resistance

Diarrheic piglets

* Non-diarrheic piglets
profile (n= 100)p £ Nursery Postweaning Subtotal
n=112) (n=109) (n=221)
Low 21 (21.0) 12 (10.7) 2 (1.8) 13 (5.8)
Moderate 71 (71.0) 27 (24.1) 20 (18.3) 47 (21.2)
High 8 (8.0) 75 (66.9) 88 (80.7) 163 (73.7)

*Low: below 6 antibacterials tested, Moderate: 7 to 12, High: above 13.

Table 3. Frequency (%) of Blargm detected in E. coli isolated from non-diarrheic and diarrheic piglets

No. of isolates (%)
. o Diarrheic piglets
p-lactamase gene Non-diarrheic piglets -
(n=100) Nursery Postweaning Subtotal
(n=112) (n=109) (n=221)
Blagm 57 (57) 66 (58.9) 87 (79.8) 153 (69.2)

EHQEQl Blatgm LHAC-,I.IC.’I.X'_-II} -E-;‘-_"'_

g+l ESBL W21 Blaevell et B &
FE RIS TH(Table 3). Bd=e tgdolr= 57
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&S AR

=tulell A Barg el dig A A RAE
1980~90dth o] AApRbEol A B3k ol A
tetracycline, streptomycin 2 penicillin 5o WAdo] =3

©

gentamicin, kanamycin, nalidixic acid, ampicillin 2
cephalothin 5ol 7o) =3t} [11, 15]. 2000 =
ArAFEA A E8] 8 U2 bacitracin, streptomycin,
vancomycin, sulfamethoxazole/trimethoprim, 2! tetracycline
of tiste] WA =& WAS Bl W ceftiofur,
cefquinone Foll= 7ol EUTH [20].

2 ApoXE B B HAE fEH g Ee
oxytetracycline, streptomycin % sulfadiazine 5ol 2] th
Aol 90% ol delM WS HEhH1em, aminogly-
coside A= 50~80%2] AFES ERHATE 2
Y Aol A ceftiofur 2 enrofloxacinoll & 242}
1% % 3%2 S22 WS Uehldo. p-lactamA] 4
A1 amoxicillin/clavulanic acid ¥ ampicillinol| = 22+
16% B 74%°] WS Jebidch dAkE f2 i<t
EL aminoglycosideZ] A 5 gentamicin(76.5%)
spectinomycin(82.8%)° sl A = 3t d(20% 2
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44%) Bt} z}z} 38 = vl o)) Adwto] HEE
Atk B-lactamA] FAA NAM = AT ol
amoxicillin®ll 41.2%= 3o+t (16%)E.t} 24l o]/d2]
WS BAown, ceftiofurd] WM E 17.6%= 78730l
Zt Bk 179 o] = A YERsTE Quinolonell 348
A2l enrofloxacin®l| = 72.9%2] WAS Hof AN+
(18%)Ett 48 o] A A&EEo] =A AU A
A OIS JdEEE RSt 2ARE A3 X4
A= G o fAREZY Zpol= A YERA] 29Tt 1
o] fAtEeA] EeE titE©] amoxicillin(54.1%)
D ceftiofur(22.0%)= EAAFE el it =4 2
ZH e, colistinfl gt EfFARECNA 152%
7} BEo] o] A= 73%ETt U Harda 5 [12]
2 Hendricksen 5 [13]2] X 3Lo|A % tetracycline,
streptomycin 2 sulfad] thd Y432 70~100% =2 A
oJu} ceftiofur 2 quinolone®ll= WAL 1~10% =
ot 2 AFAM = GdE Fl FFES ceftiofur 1%
2 enrofloxacin 18%Z WA &3 -&°] A YelA T
AARE 58 oM = 22 17.6% 2 29%=E &
Al ZALE AT o] 9F 2 Al AAME A FEe]
A& FAYA AREO R WAMFe] EHol =4 T
7Fet Ao= Ajzbec
A WAL AurA o F direct selection, cross
resistance 2 co-selection®] 7|71 &2 E}FHTE Direct
selectione | &2 ¢l A Fol&2 e, cross
resistance= 2H&-714 0] fFARSE OFE Alolof ERATE
olelo| = 27X 7} FA)o| YERU= co-selection 5] &
#HA dom, g7l A= thE JAA 9 &A1
AR THAIUA & dofste Aoz dEA ATt
[14, 23-26]. YREH 02 FAA| o] AM-S FThsld A
A W& sk A2 d3A UARE 45 A
2 12+ A%49 5 Atk [1, 3]. Bunner &
[519] Barol of3ha, dF A tigh WA=
AL 29| geneS 3 Al WS FRAY Al

A& 5] 7] w2, AW Aol vERdTia stSlth
THAWA et XS 2AVE B Axgda), ZA
= 2 g2 moderate TRV (7~12%F FA8A) &
F7F AA Y 71%%] ¥, AARE f23 ggdlM e
High THIWA (13~18% FAA|) FF71 73.7%004 A&
= ATh AAL FE oiollM e AR Aol A &
O} ol A= FE tiFTel ERARE i i B
t} High THIWA tida(80.7%)2] AEE°] =Th
Ao o|3he =Rol|A] 2|gt thg2] AU
o] A= fal el vis] A o= =A e
e Aoz 4#A At [4, 27]. Docic# Bilkei [8]€]

Hrol| oJstd A FH7F w7l EEE 0139
ETEC7} e2 oz PAE Fodhs Fe
2% 0139 ETECETH A Wido] Y&S BAslg
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she A 3 ARG AEe] STk 8%1o®
Ea =
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2, AU gFAE 57%, A
692%% AZHArh. 53] EfAkEddM = 4
I g AEES B, o] fA=EAXE oF 80%
o] tg+to] Blapn A A3t AUt
A FAYA = HA NN TF7IHE D AE FHo=
ARE-shE Aot el o] BAIS thEk WA
o] 7138l Y& FAlolu, o]5 ESBL p-lactamase®]
A2 Fad WA 71 F9f shutoltt [21]. Blamwe
Class A enzyme®] T@de] #of3le] cephalosporin,
penicillin ¥ aztreonam 5= 7HEslsted WS 2
e8] FW A= Lim 5 [17, 18]3} Rayamajhi 5
[2170] =HA1] thagstellA] TEM-13% TEM-20 o] E4)
& B Th Pai T [19]9] Harol ofshi Al
2 thgstoll e TEM-520] 7174 B B¥gchy B
3tk o213t Blargm F AR horizontal gene transfer
£ F3 plasmid 2 Transposon 52 ©]&3t] WAH-3
A7y SFF B olTd | o]FF & Yol EA

1

2

=) =
ATk [21, 22, 24]. Wb F9E WA= 55 3
0% Altell W3R1AME ATAIA = St £ AxtolA
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= ceftiofure} 72 A 3AIt] cephalosporing 74| §1©]
S7tolA F s ARE-skaL )lo] =g ESBLY
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