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Abstract

We obtained 60 strains of pathogenic E. coli isolated from diarrheal patients during 2005 and 2006 in Busan. We surveyed
the characteristic and prevailance of the isolates : serotypes, pathogenic inducing etiologic factors, antimicrobial resistant
types.

The results were as followed

The O serotype of 16 serotypable strains were classified to 12 different serotypes. O169 was the most predominant
serotype (3 strains). And O8 and O20 was appeared in 2 strains) and O1, 027, 055, 063, O114, 0125, 0153, 0157, and
0158 were shown in 1 strain.

By typing with the pathogenic inducing mechanism, EAEC, EPEC, ETEC, EHEC was mostly isolated from 35 strain, 12
strain, 12strains, 1 strain, respectively, but EIEC was not detected. In comparison with O serotype, EPEC contains O8, O55,
063, 0114, 0153, and 0169, and ETEC contains 020, 0169, and 027, and EAEC contains O1, 025, and 0158, and EHEC
contains O157.

In antimicrobial resistant test, MDR (Multi Drug Resistant) strain which showed resistance to more than three
antimicrobials showed 60.0% (36 strains) of 44 resistant strains.
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Table 1. Numbers of E. coli isolated from patients with diarrhea

H B YT 32 WS = ste] e iR £ 60
FE e Agetd e dxd Eeldd-2 Table 13 &
ok E. coli BI54E g A

L =4
43habd A2 Al 2T
W %= bioMerieux France)AF2] API 20E kitE Af

O 843 Aol AMES LAt 9] 3-8 42 Table 2
oF ok FEedtol Wit @33 AE2

sera(DENKA SEIKEN Co., Japan) kitE AH8-3to] slide
agglutination test® A A3t EdS Tryptic soy
agar°ll 23] ol @43 A7l & At S FU R ol
3l @A (polyvalent antiserum 1~V 3 S k$
& AAl3A & 9 polyvalent antiserumo©f &3 a0
3 o] SHREES AA ’3}9&5} SHFFO Y2 30% 9]
Well &¢toz gelo] 7ha3t A Fd o= A sl

E. coli Oanti—

HAMOIXL AIE
28 A dlAd(enterohemorrhage E. coli, EHEC)9]

VT13 VT2, A#=4 P &t (enterotoxigenic E. coli,
ETEC)S] ST LT, 48 44 g+ (enteroinvasive E.
coli, EIEQ)®] spa, A& HA 4 F(enteropathogenic E.
coli, EPEC)Q eae, A& A+t (enteroaggregative
E. coli, EAEC)S] eastl, aggR, eae +3A AE& 39
Multiplex PCR& AAIBFATE, AREAIFS Al| E coli
Multiplex PCR Kit (RapiGEN Inc., korea)®t EAEC
Mu ltiplex Kit(RapiGEN Inc., korea)s AM&3F% ),
Template DNA A4 9 PCR ¥-3-734 -2 AR Alof| A Al5-3}
+= Insertd] W2t PCR machine(PTC-100, MJ Research,
USA)E o]-&3to] AASIY o™, PCR Aol gt specific

year 2005 2006 Total
No. of isolation 34 26 60
Table 2. Escherichia coli O antiserum used in study

Escherichia coli O antiserum used
Polyvalent [ 01 026 086 0111 0119 0127a 0128
Polyvalent II 044 055 0125 0126 0146 0166
Polyvalent I 018 0114 0142 0151 0157 0158
Polyvalent IV 06 027 078 0148 0159 0168
Polyvalent V 020 025 063 0153 0167
Polyvalent VI 08 015 0115 0169
Polyvalent VI OZ8ac O1ll2ac 0124 0136 0144
Polyvalent VII 029 0143 0152 Ole4
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Table 3. The kinds and concentration of antibiotics for antibiotic susceptibility test

Antimicrobial agent Code name Disc potencys

Antimicrobial agent Code name Disc potency#

Ampicillin AM 10 Ciprofloxacin CIP 5
Amikacin AN 30 Chloramphenicol C 30
Ampicillin/Sulbactam SAM 10/10 Gentamicin GM 10
Cephalothin CF 30 Imipenem IPM 10
Cefazoline CZ 30 Nalidixic Acid NA 30
Cefepime FEP 30 Tetracycline Te 30
Cefotetan CTT 30 Ticarcillin TIC 75
Cefotaxime CTX 30 Trimethoprim
/Sulfamethoxazole ST 1.25/23.75
*unit | ug
Table 4. Distribution of incidence of E. coli isolated from patient with diarrhea by age group
Age group Male Female Total
37 (61.7) 23 (38.3) 60 (100)
<4 15 (60.0) 10 (40.0) 25(41.7)
5-10 1 (50.0) 1 (50.0) 2 (3.3
11-20 2 166.7) 1 (33.3) 3105.0)
21-30 2 (28.6) 5 (71.4) 7 (11.7)
31-40 1 (50.0) 1 (50.0) 2(3.3)
41-50 1 (100) 0 1(1.7)
51-60 7 (87.5) 1 (12.5) 8(13.3)
=61 8 (66.7) 4 (33.3) 12(20.0)
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Table 5. Biochemical properties of Escherichia coli isolates from patient with diarrhea

Riochemical test No. of positive %
Product of
—catalase 60 100
—cytochrom—oxidase 0 0
—indole 60 100
—acetoin 0 0
—beta—galactosidase 60 100
—arginine dihydrolase 8 13.3
—lysine decarbo xyl ase 57 95.0
—ornithine decarboxylase 33 55.0
—Urease 0 0
—tryptophane deaminase 0 0
—gelatinase 0 0
—H:S 0 0
citrate utilization 0 0
Methyl red test 60 100
Nitrate reduction 60 100
Carbohydrate fermentation
—glucose 60 100
—manitol 60 100
—inositol 0 0
—sorbitol 59 98.3
—rhamnose 60 100
—sucrose 44 73.3
—melibiose 53 88.3
—amygdalin 0 0
—arabinose 60 100
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95.0%, 88.3%, 73.3%, 55.5%, 13.3%2] FA -8 B T),
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Table 6. Serological distribution of serotype isolated Escherichia coli from patient with diarrhea

Serotype No. of isolates (%) h=16)
01 1063
08 2(12.5)
020 2(12.5)
027 1063
[015'5) 1063
063 1063
0114 1063
0125 1063
0153 1063
0157 1063
0158 1063
0169 3(18.8

Table 7. Distribution of pathogenic Escherichia coli isolated by years (2005~2006)

Category 2005 2006 Total (%)
EHEC 1(29 0100 1(1.7)
ETEC 4(11.8 8 (30.8) 12 (20.0)
EIEC 000.0 000.0 0(00.0
EPEC 7 (20.6) 51(19.2 12 (20.01
EAEC 22 (64.7 13 (50.00 35 (58.3]

Total (%) 34 (100) 26 (100) 60 (100)
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H & 603 sl Multiplex PCRE 5319 EHECY)
VT13 VT2, ETECS] ST¢ LT, EIECY spa, EPECY] eae,
EAEC 9] eastl, aggR, eae, bfp gene A3 A= Table
73 At} 605 F EAEC7F 355 (58.3%E 7F} =& Rz
= vEtWen EPECS ETEC/T 4 1252(20.0%), EHEC 1
F17%) =9 FE2EE ety 28 EIECE 1552 4
9% ggkrh Bel39 20059%E 9 20069 HA AT
A 7% BEEE v B 20059 % B3 345 (56.7%)
% EAECY 22F@64.7%) & 714 52 Ee&S 29,
EPEC 73(20.6%), ETEC 43(11.8%), EHEC 15(2.9%) %
o2 vstygen, 2006W%E HuF 265 (43.3%) F EAEC

Table 8. Distribution of pathogenic Escherichia coli isolated by age group

Age group EHEC ETEC EIEC EPEC EAEC Total (%)
<4 1 (100) 6 (50.0) 0 8 (66.7) 10 (28.6) 34 (56.7)
5-10 0 0 0 2(05.7) 5083
11-20 0 0 1083 2 (5.7 9 (15.0
21-30 0 1083 0 0 6(17.1) 7(11.7)
31-40 0 0 0 1083 1029 3 (5.0
41-50 0 0 0 0 1029 1(1.7
51-60 0 1083 0 1083 61017.1) 9 (15.0)
=061 0 4(33.3 0 1083 7 120.0) 16 (26.7)
Total (%) 1101.7) 12 (20.0) 0 12 (20.0} 35 (58.3) 60 (100)
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Fig. 1. Distribution of incidence of Escherichia coli isolated by
age group.
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Fig. 2. Antibiotics resistant pattern of Escherichia coli isolated
from patient with diarrhea.

Table 9. Serotype characteristic of the pathogenic Escherichia coli category

Category O serotype No. of strain(%)
FHEC (n=11 0O157(11 1 (100.0)
EPEC (h=12) 08i2), O55(1), ©63(1), ©114(1), ©O153(1), O169(1) 7 (568.3
ETEC (n=12) 0202, 027(1), ©16912) 5 (41.7)
EAEC (n=35) O1i1), ©25(1), ©158(1) 3 (8.6
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Table 10. Resistant rate of pathogenic Escherichia coli isolates against 16 antibiotics

No. of resistance(%)

Antimicrobial agent

EPEC(n=12) EAECh=35) ETEC(n=12) EHEC(n=1) Total (n=60)
Ampicillin 3 (25.0 23 (65.7) 9(34.3 0 0 (58.3
Amikacin 1(823 0(0.0 0(0.0 0 0017
Ampicillin/Sulbactam 0 (0.0 8 (22,9 1083 0 0 (15.0)
Cephalothin 3 (25.0 2 (34.3) 1(83) 0 0 (26.7)
Cefazolin 2(16.7 4(11.4 1(83 0 0(11.7)
Cefepime 1083 0000 0000 0 0017
Cefotetan 10823 1(2.9 0(0.0) 0 0033
Cefotaxime 1(83 2157 0(0.0 0 0(5.0
Ciprofloxacin 1083 12 (34.3) 3 (25.0 0 0 (26.7)
Chloramphenicol 1083 0 (28.6) 0 (0.0 0 0(18.3
Gentamicin 1083 6(17.1) 4(33.3 0 0(18.3
Imipenem 1083 (0.0 0 (0.0 0 0f(1.7
Nalidixic acid 1(823 18 (51.4) 6 (50.0) 0 0(41.7)
Tetracycline 3 (25.00 23 (65.7) 7 (58.3 0 0 (55.0)
Ticarcillin 3(25.0 23 (65.7) 7 (58.3 0 0 (55.0)
Trimethoprim/Sulfamethoxazole 1083 1 4.3) 5 (41.7) 0 0(41.7)

Table 11. Multidrug resistant rate of pathogenic E. coli

No. of strain Drug resistant

Muiti drug resistant

2 drug resistant 1 drug resistant

60 44 (73.3%)

36 (60.0%)

1(1.7%) 7 (11.7%)
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Table 12. Resistant pattern of antibiotics against the isolated 60 Escherichia coli

Resistant pattern No. of antibiotics Sub—total (%)
AM, AN, CF, Cz, FEP, CTT, CTX, CIP, C, GM, IPM, NA, TE, TIC, SXT 15 1(1.7)
AM, CF, C7, CIP, C, GM, NA, TE, TIC, SXT
10 2 (3.3)
AM, SAM, CF, CZ, CIP, GM, NA, TE, TIC, SXT
AM, SAM, CF, CZ, CIP, NA, TE, TIC, SXT
9 2 (3.3

AM, SAM, CF, CIP, GM, NA, TE, TIC, SXT

AM, CF, CIP, C, NA, TE, TIC, SXT

AM, SAM, CF, CTX, CIP, C, TE, TIC

AM, SAM, CF, CZ NA, TE, TIC, SXT 8 5 (8.3)
AM, CF, CIP, GM, NA, TE, TIC, SXT

AM, SAM, CF, CIP, GM, NA, TFE, SXT

AM, CTT, CIP, NA, TE, TIC, SXT
AM, SAM, CF, C, TE, TIC, SXT 7 3 (5.0
AM, CIP, GM, NA, TE, TIC, SXT

AM, CIP, GM, NA, TE, TIC

AM, C, NA, TE, TIC, SXT

AM, CIP, NA, TE, TIC, SXT

AM, SAM, C, TE, TIC, SXT 6 7(11.7)
AM, C, NA, TE, TIC, SXT

AM, C, NA, TE, TIC, SXT

AM, SAM, CF, NA, TIC, SXT

AM, CIP, C, NA, TIC
AM, NA, TE, TIC, SXT
AM, CIP, GM, NA, TIC
AM, NA, TE, TIC, SXT
AM, GM, NA, TE, TIC
AM, CIP, NA, TIC, SXT

5 6 (10.0)

AM, NA, TIC, SXT
AM, TE, TIC, SXT
CIP, NA, TE, SXT
AM, CF, TE, TIC

AM, TE, TIC, SXT

AM, CF, CZz
CTX, C, GM
AM, CF, TIC 3 5 (8.3
AM, TE, TIC
AM, CF, TIC

AM, TIC 2 1(1.7)

TE

TE

TE

TE 1 7(11.7)
TE

CF

TE

Total 44073.3)
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