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This study was conducted to investigate the characteristics of antibiotic resistant E. coli. its
antibiotic susceptibility and pathogenicity were analyzed via molecular convergence technique, for the
relationship of antibiotic susceptibility and pathogenicity. The 60 isolated strains consisted of ESBL(+)(8)
and ESBL(-)(52) strains. The ESBL(+)(8) strains consisted of 2 strains without a pathogenic gene, stb(3),
flich7(1), and flich7-eae(2). The ESBL(-)(52) strains consisted of 26 strains without a pathogenic gene,
stx1(3), stb(10), flich1(2), eae(2), stxl-flich7(2), stxl-stb(4), flichi-stb(2), and flich7-stb-eae(1). In
conclusion, antibiotic resistance is increasingly, Focused on molecular convergence, showed the correlation
of pathogenicity with antibiotic resistance was poor. However, It will be able to find the exact pathogenic

factor in the future through convergence technique including the analysis of virulence genes.
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(ATM), Imipenem(IPM), Meropenem(MEM), Amikacin
(AN), Gentamicin(GM), Tobramycin(NN), Ciprofloxacin
(CIP), Tetracycline (TE), Trimethoprim/
sulfamethoxazole(SXT) ] 21t}
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MacFarland scale®] %531 DNA 3o AFS-8FS
DNA 32 ™AccuPrep Genomic DNA extraction kit

method(Bioneer, Korea)S ©]-&38te] %3815t

(Table 1) Sequences of primer sets for pathogenic
determinants for £ coli,

Target Sequences of primer sets(5'— 3')

Stx]  Shiga toxin 1
5-ACACTGGATGATCTCAGTGG-3

5-CTGAATCCCCCTCCATTATG-3
flicy  H7 flagella antigen

5-GCGCTGTCGAGTTCTATCGAGC-3
5-CAACGGTGACTTTATCGCCATTCC-3

Stb Heat-stable enterotoxin b(Stb)
5-GCGTCCCTGCGTATCAGTAT-3
5-CTTTTAAGGCAAGCGTCGTC-3

eae  [ntimin
5-GACCCGGCAACAAGCATAAGC-3
5-CCACCTGCAGCAACAAGAGG-3

(Table 2) PCR conditions for pathogenic determinants in £

coll,
PCR conditions”
_ ] ] ] Size
Target  Denaturation  Annealing  Extension bp)
(C/sec) (C/sec) (C/sec)
Stxl 94/60 58/45 72/90 614
flic 94/60 60/45 72/90 625
Stb 94/60 57/45 72/90 241
eae 94/30 55/45 70/90 334
a: PCR was carried out for 25 cycles.
RS 200ulel proteinase  K(20ug/mé) 2010}

binding buffer 20045 7}8}aL vortex mixer® 2 &3
8 B 60Col 1057} 7Hstg ). 18] 2 Isopropanol 100
wE 71kl 2 £88 3 binding column tubedl] %7131
8000rpmell Al 187F YAEe 3kt o] % Washing
buffers %3 33] A1Fs3ch F%4 02 DNA 51
A8l 29 100 7FeF 5 8000 rpmoll A 183
Halste] & E coli® DNAo| EA4)8h= ¥
o12h= PCRYON 2lall A8ty & A8 E coli
°] DNAZ #%3% & <Table 1>°ﬂ A3 WA
219 primerE ©]-&3te] HYUA AR} FHA f-el
A4

lo, o r;t_[ r{o r-\O
o ‘m oX, o m

)

oluf A A= PCR % %712 <Table 2>¢} 2
th PCR HEAHES 1% agaroseol A A7) %38t Gel
Doc XR'(Bio-Rad, USA)lA Az} W gA-S 8ol
O}'M

3. d+4axt
3.1 thgzo| el #+yd 2=

e datAl Uil £¥+= <Table 3>¢ 2th
ESBL WlA 89 7 gtAl ¥ Ulid&ol oA 5 Ul
el AL AM, PIP, CZ, CTXZ UElW i, 55 U4

& AMC WAe] 35+(375%), FOX wWAdo] 15(125%),

NN uiAde] 255(25.0%) 2 ekt

%A ESBL &4 5279] 7 & ﬁxﬂ ulde2 AM
i 33%(635% A 197365%) 012, AM
WA 3FG7%), T8 WA 65(115%), &4 43?
(8280/)01‘212‘11 PIP W4 165°(30.7%), 5= WA 5
29.7%), 744 315(596%)019.0H, TZP F5%
A 15:(1.9%), 274 515(98.1%)°01%eH, CZ A 15
(1.9%), 5% WA 153:(1.9%), 244 505(96.2%) 1)
o FOX WA 15:(19%), $5% WA 35(6.7%), &+
A 48F(92.4%) 0110, CTX 744 523(100%) 013
om, CAZ WA 15:(1.9%), 24 515(98.1%)01910H,
FEP 2 ATM 2} 7H=4 5235(100%) 01911, IPM thA
15:(1.9%), 74 513:(98.19%), MEM 2 AN 74 7zt
525:(1009%9) 012, GM WA 135(25.0%), 24 39
F(B.0%)01 e, NN T5% WA 105:(19.2%),
A 427(81.8%)°191eH, CIP WA 165(30.7%), T %
WA 152(1.9%), 754 355(674%)01%1.2H, TE WA
235(44.2%), WA 295(558%)01%0eH, SXT 18F
(34.6%), 54 345+(65.4%)°1 1Tt

3.2 CHEIRO| HYM XX} 2M
B9 34 AE} ESBL 943} $45-S wlast
A3 <Table 4>k 2t} A 6055 BF(67%)%=
B AL HEEA dker, 327(53.3%)014
st ool B At AEE A
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(Table 3) Distribution of antimicrobial resistance rates for

E, coli isolated from patients with diarrhea,

(Table 4) Multiple possession of virulence genes in £ coli

isolated from patients with diarrhea,

Percentage of isolates

ESBL ESBL Total
Antimicrobials positive negative (n=60)
(n=8) (n=52)

R I S R I S R I S
Ampicillin 8 - - 33 - 19 41 - 19
Amoxicillin/clava 2 3 3 3 6 43 5 9 46
lanic acid
Piperacillin 8 - - 16 5 31 24 5 31
Piperacillin/Tazo - -8 - 158 - 1 5
bactam
Cefazolin 8 - - 1 1 5 9 1 20
Cefoxitin 2 1 5 1 3 4 3 53
Cefotaxime 8 - - - 5 8 - 5
Ceftazidime 5 -3 1 - 581 6 - 4
Cefepine 6 - 2 - - 5 6 - A
Aztreonam 7T -1 - - 5 7 - 5
Imipenem - -8 1 - 58 1 - 5
Meropenem - - 8 - - 52 - - 60
Amikacin - -8 - - 5 - - 60
Gentamicin 6 - 2 13 - 3 19 - 4
Tobramycin 2 2 4 - 10 42 2 12 46
Ciprofloaxin 6 - 2 16 1 H 22 1 3
Tetracycline 5 - 3 22 - 29 28 - 32
Trimethoprim/sul 4 - 4 18 - 34 2 - 38
famethoxazole

n: number of isolates. S: sensitive result. I intermediate
resistance. R resistant result.

o fRAE dEE 2 21F(36.0%) 012,

12k 3FeAw AEEHNLH, sthe 137904

EE’] Ko, fliorfAdzks 3FdARE AEHoH,
eae A= 27l A RE AEFH ST 2709 A 14
27 AEE 15 105:(16.7%) 01 R o1, stxlflicy
AL AEol 27, stxl-stb A HEo] 45, flicstb
AR HEol 25 18I fligreae FAA FAEO] 2F
oAt} flic—stb-eae 3% T3 A& EFE 15013
th ESBL ¥4 85 5 27 ¥4 2t AEHA
FRkom, stb AR HE 3T fliog +AA AE 1F
flici—eae A AE0] 270]Ath ESBL &4 527 5
2675 BUd AP AEEA gken, sl At
HE 3F, stb AR HAE 107, flicy 2 eaetr A AE
Z} 2ol o stxlflicy AR A& Z‘Zr stxl-stb
Az AZF 47, 23 flicg-stbTA2 AF 270
H, flicir-stb-eae @A AEo] 150Ut}

No of isolates

virulence gene ESBL ESBIi T(ital
positive negative (n=60)
(n=8) (n=52)

None 2 26 28(46.7%)

stxl 3 21(35.0%)

stb 3 10

flichz 1 2

eae 2

stxl-flch7 2 10(16.7%)

stxI-stb 4

flici7—stb 2

flick—eae 2

flick—Stb-eae 1 1(1.6%)

i = 63.5%7}
Ampicillin o] WS YERUT} B-lactamase 1r1h1b1torxﬂ
A1 AMCE 83%7F U1Ad<S B & o]% ESBL 44
& 25%7F Aol lal, ESBL £ 5.7%7F Uld <

of ThE AR ¥ WSS BoFth *ﬂJPi
AXAA A A9 1 AdYd CZ2 6005 F
9(15%)tT7F W& e Et olF ESBL 4 =+ Ul
dol9laL, ESBL o4 1.9%7F W< Eﬂﬁ% o]

= (o

5 .
FOX& 05%7F WAS B9 ESBL 94 25%7F W
) o]ﬂjr_ gﬂ (] 19<yu}o] LH/A KeR 1:} /q]q] aﬁzﬂ
Q1 CTX 44 &=tAI FEPS] oToﬂ ESBL <94

o

T5%9) WAL Bel W SAFANE WS wol

F7h 99ieh. GMe] 790 = ESBL 94 5%, S4
26%7F W3S 2ol dAH R 31.7%7 dS Bt
CIPZ ESBL ¥4 7%, &4 30.7%7F 1id= Hol A4
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Ao 36.7%7F WS BATh SXT2 36.7%7F W&

. ©]% ESBL 94 50%, 24 34.6%F7F A&
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Aol tit StAl WAde thel < %EE LR
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