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Abstract

As a part of investigation for basic epidemiology of diarrheogenic disease, we attempted isolation of Escherichia coli
from patients with diarrthea. Seven hundred and twenty-one strains of E. colf were isolated from 1,239 patients with
diarrhea. Seasonal distribution of patient with diarrhea was shown the most high at August (18.2%). Age group
distribution of patient was shown the most high at children {54.6%, 2 to 10 years old). The serotypes of 721 £. coli
isolates were in order of serotype Od4 {16.8%), 0153 (8.6%), O1 (7.5%), 0166 (3.7%), 08 and OB86a (4.7%), and O125
(4.6%). The supernates cultured 36 strains among 721 E. coli isolates were indicated cytotoxicity against monolayered
Vero cells. All of the isolates were resjstant to antibiotics such as colistin, erythromycin and penicillin G. However,
all of the isolates were susceptible to amikacin. The isolates were resistant in order of novobiocin (99.0%), mox-
alactam {97.1%), carbenicillin (96.1%), tetracycline (90.4%), ampicillin (85.9%), gentamicin (84.0%), streptomycin
(784%), cephalathin (46.6%) and polymyxin B (42%). In the antibictic resistant patterns, 125 kinds of multiple
resistance patterns of E, coli isolates were detected. The highest resistant pattern was ampicillin-carbenicillin-
chloramphenicol-cephalothin-erythro-mycin-gentamucin-moxalactam-novobiocin-penicillin - G-streptomycin-tobramycin-tet-
racycline- trimethoprim type (24.3%).
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Table 1. Escherichin coli O antiserum used in study

A%t AR e

ok

Escherichia coli O antiserum used

Polyvalent I a1, 026, 086, 0111, 0119, 01272, 0128
Polyvalent T 44, 055, 0125, 126, Ol4e, 0166
Polyvalent II 18, O114, 0142, 0151, 0157, 0158
Polyvalent IV 06, 027, 078, 0148, O159, (168
Polyvalent V 020, 025, 063, 0153, Q167
Polyvalent VI 08, 15, 115, 0169
Polyvalent VI (O28ac, O112ac, 0124, {36, 0144
Polyvalent VI 029, 0143, 152, 64,
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J ) Carbenicillin {Cb) Penicillin G (Pg)
e whet H Aok Chioramphenicol ,
phenicel (Cl) Polymyxin B (Fb)
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Table 3. Biochemical properties of Eschericha coli isolates
from patient with diarrhea

Biochemical test NO.' .Of %
positive
Production of
- catalase 721 100.0
- cytochrome-oxidase 0 0
- indole 721 100.0
- acetoin 0 0
- beta-galactosidase 712 98.8
- arginine dihydrolase 212 294
- lysine decarboxylase 665 92.3
~ ornithine decarboxylase 526 73.0
- urese 0 0
- tryptophane desaminase 0 0
- gelatinase 0 0
- H)5 0 0
Citrate utilization 0 0
Methyl red test 721 100.0
Nitrate reduction 71 100.0
Carbohydrate fermentation
- plucose il 160.0
- manitol 721 100.0
- inositol g 0.7
- sorbitol 683 94.8
- rhamnose 681 844
- sucrose 389 54.0
- melibiose 701 97.2
- amygdalin 9 12
- arabinose 625 86.7
- adonital 29 4.0
- cellibiose 0 0
- dulcitol 394 54.7
- salicin 2 0.3
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Fig. 2. Distribution of incidence of patient with diarrhea
by age.
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Table 4. Serological distribution of serotype and verotoxin
producing strains of Escherichia coli isclated from
patient with diarrhea

Serotype No. of No. of verotm::in
isolates (%) producing strain (%)
01 54( 7.5) 3(04)
06 31( 4.3) 2(0.3)
08 34( 4.7) 0
018 27( 3.7) 8(1.1)
025 2{ 03) 0
044 121(16.8) 0
055 3( 04) 0
(O86a 41( 5.7) 0
0114 4( 0.6) 0
0115 2( 03) 0
0125 33( 4.6) 4(0.6)
0126 5( 0.7) 0
0128 4 0.6) 0
0142 7( 1.0) 0
0143 3( 04) 0
Ol44 4( 0.6) 0
Ol4e 7( 1.0y 0
0148 7( 1.0) D
0153 62( 8.6) 5(0.7)
0166 41{ 5.7 0
o167 7( 1.0) 0
ND” 222(30.8) 12(1.7)

Verotoxin producing strains were detected by cytotoxicity
test using Vero cells
“not detected
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Table 5. Resistant rate of Escherichin coli isolates against 16 antibiotics

No. of resistant strain

No. of resistant strain

Antibiotics %) Antibiotics %)
Ampicillin 619{ 85.9) Moxalactam 700( 97.1)
Amikacin 0 Novobiocin 714( 99.0)
Carbenicillin 693( 96.1) Penicillin G 721(100.0)
Chloramphenicol 336( 46.6) Polymyxin B 300 42
Colistin 721(100.0) Streptomycin 565( 78.4)
Cephalothin 557( 77.3) Tobramycin 501{ 69.5)
Erythromycin 721{100.0) Tetracycline 652( 90.4)
Gentamicin §0a( 84.0) Trimethoprim 488( 67.7)

AE (0.0%) 59 woz F& BIE Agu 59 43R
o 144 A48 F Am Cb Cl Co Cp Em Gm Mx Nb Pg
St Tb Tc Tm#] WA o] A4 FejirFo u43%= 714
& WAFES Ve o] AR EEE g
o gtAle] g vade] weisel goes A 4 ¢ 9
o ol g FEAld g dde FaAe 2ot dg
of 7p 2 FAZ AREE v, od] dg HIEY A
eto] AtElofop & Aoz A=

w AgelA oA AE ERE 144 WA 427,
13711 Wadel 15% %, 124 U4 & o] 2055, 114 W4 H ]

23%5, 104 W4 %] 25€ 5, 94 YA He] 163 %, 84
‘-H"éféw | 7572 BREMCH, 74 JA B 64 4 E
3573 HAHEE 47t 22 F2 vER) B s FAE
1659 FAA it 2AH8A f8 T WAagEe
T INFFRE FRHAT

B2 A9 drASd w2d F2 A g oy
A7) = Gram 24 A7) thR-2o] Emterobacteriaceaed] &
gl ¥ F=53 v E el Pseudomones 2 Acinetobacter
Zolgty Enslm 3101819, daFoz B Heje
A WG Aol o) @A GuAd WAL
Blle o325 AFEl #2ds 33 daRds
7l=2 = SH]EH cephalosporin] st A& F&&c ohofst
3 -lactam Rﬂ‘”ﬂ‘: WS GEA Helen, o] B
Pl ‘-H & Yepde dF% vehda glo20].

ol g FaAg 58 oA WAETE olE el 93t
wHe A BoA dEe ol Bield 1 YF
= By 8444 AastEa B3 wdy Ao 99

of F7|%= &tm, oA AL Aviste FAdAe A2

s

o

T

plasmide] g0

Lol 5 W4

AArEAERE A e 933
q

]‘o‘rDT ] 3 ‘g— Oégiq'
L FAA o) A 123999 BiogiE o
g eld A% 1239%F 2179 Baivoany
2 7

2 24 8o P 99 1B1ROE 77
=& 9SS vebd vy, 19 599 e g 2ba e
BAE ALl

L ="a

Al oale] ldol7l 633 e m AR AAkzate] 50% o4
= WERRIGL 50the] g 123%, 400) 9] A9 1147, 60

A 799, 10t 9] 735 747, 200)
sngg FOE =& DAES YRl 704
€ Myes b W BAES Ry
EFE @39 04471 1213(168%)2 4 7}
Bl Per, 0153 (8.6%), O1(7.5%),

oH,
Hir
fo
M
el
bl
iy
o

Vol 10. No.3 (2000. &) / 267



A%

A48 - gey

wAgoh - 2 - 019% - AME - 0|49

Table €. Resistant paktern of antibiotics against the isolated 721 Escherichia coli

Resistant patterns

No. of resistant strain (%)

Sub-total (%)

Am

Cb
Ch
Chb
Cb

Chb
Ch
Ch
Ch
Cb
Cb
Cb
Cb
Cb
Cb
Cl

Ch
Cb
Cl

Co

Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Cb
Ch
Cb

a
Cl
l

Chb
Cb
Chb
Cb
Cb

]
Co
Ct

Co
Cl
Cl
Cl
Cl
Cl

Cl

Cl
Co
Cl
Co
Co
Cp

Co
Co
Co
Cl
Co
Cl
Cl
Cl
.l
.l
ol
Cl
Cl
dl
Co
Co
Co
Co
Co
Co

Co
1
Co
Co
Co

Cp Em
Em Gm
Cp Em
Em Gm

Em G
Cp Em
Cp Em
Em Gm
Cp Em
Cp Em
Cp Em
Cp Em
Cp Em
Em Gm
Em Gm
Cp Em
Em Gm
Em Gm
Gm Mx

Em Gm
Em Gm
Gm Mx
Cp Em
Em Gm
Cp Em
Em Gm
Cp Em
Cp Em
Cp Em
Cp Em
Cp Em
Em Gm
Em Mx
Em Gm
Em Mx
Em Mx
Gm Mx
Em Gm
Gm Mx

Em Gm
Cp Em
Em Mx
Gm Mx
Em Gm

Gm
Mx
Gm
Mz

Mx
Gm
Gm
Mx
Gm
Gm
Mx
Gm
Gm
Mx
Mx
Mx
Nb
Mx
Nb

Mx
Nb
Mx
Nb

Nb
Mx
Mx
Nb
Mx
Nb
Nb
Mx
Mx
Nb
Nb
Nb
Pb

Nb
Pb

Nb
Nb
Pg
Nb
Nb
Nb

Nb
Nb
Pg

Nb

Nb
Pb
Nb
Ph

Pg
Nb
Nb
Pg
Nb

Pg
Py
Pb
Pg

St
St
St
St

Tb
St
St
Tb
Tb

Thb
5t

5t

d53%

Fd32

=l

Tc

Te
Tc
Tc
Th
Tc
Tb
Tc
Tc
Tc
Tc

Tc

Tm
Tm
Tm
Tm
Te

Tm
Tm
Tc

Tm
Tc

Tm
Tm
Tm
Te

Tm
Tm
Tm
Te

Tm

Te
Te
Tc
Te

Tm
Tm
Te

Tm

Tm
Tm
Tm
Tm
Tm
Te

Tm
Tm
Tm
Tm

Tm
Tm
Tm
Tm

175(24.3)
7( 1.0)
4( 0.6)
2( 0.3)

76(10.5)
29( 4.0)
22( 3.1)
9( 1.2)
9( 1.2)
3( 04)
3( 04)
3 04)
1{ 0.1)
1 0.1)
1{ 0.1)
1{ 0.1)
1( 0.3)
1{ 0.1)
1{ 0.1)
46( 64)
27( 3.7)
13( 1.8)
10{ 14)
7( 1.0)
5( 0.7)
4( 0.6)
2( 0.3)
2( 0.3)
1{ 0.1)
1{ 0.1)
1( 0.1
1( 0.1)
1( 0.1)
1( 0.1
1( 0.0)
1( 0.1)
1( 0.1)
1( 0.1)
1( 0.1)
17( 24)
10( 14}
o( 1.2)
9( 1.2)
9( 1.2)

188(26.1)

161(223)

125(17.3
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continued

Resistant patterns No. of resistant strain (%) Sub-total (%)

Cb Co Em Gm Mx Nb Pg St Tb Tc 6{0.8)
Cb Co Cp Em Gm Mx Nb Pg St Tm
Cb €l Co Cp Em Mx Nb Pg Tc Tm
Cb 1 Co Em Gm Mx Nb Pg 5t Tc
Cb Co Em Gm Mx Nb Pg Tb Tc Tm
Cl Co Em Gm Mx Nb Pg St Te Tm
Co Em Gm Mx Nb Pb Pg S5t Th Tc
Cb C1 Co Em Gm Mx Nb Pg TB Tc
Co €1 Co Cp Em Mx Nb Pg St Tm
Cl Co Cp Em Cm Mx Nb Pg Tb Tc
Cb €1 Co Em Gm Mx Wb Pg Tc Tm
€ Co Cp Em Gm Mx Nb Pg Th Tc
Pg
Pb
Nb
Nb
Nb

=
=

B e e e e e e e P
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Cb €1 Co Em Gm Nb St Tb Tc
Cb C1 Co Em Mx Nb Pg 5t Tc
Ck Co Cp Em Gm Mx Pb Pg Tc
Ck Co Cp Em Gm Mx Pg St Tb
Ck Co Cp Em Gm Mx Pg Tb Tm
Cb Co Cp Em Gm Mx Nb Pg Tc Tm
Ch Co Cp Em Gm Nb Pg Th Tc Tm
Ch Co Cp Em Mx Nb Pg St Tb Tc
Cb Co Em Gm Mx Nb Pg St Tc Tm
Cb Co Em Mx Nb Pg St Tb Tc Tm
Cl Co Cp Em Gm Mx Nb Pg Tc Tm
Cl Co Cp Em Mx Nb Pb Pg St Tc
Co Cp Em Gm Mx Nb Pg S5t Tb Tc
Co Cp Em Gm Mx Nb Pg St Tc Tm
Co Em Gm Mx Nb Pg S Tb Tc Tm

= ¢ P R = R i e R e R e i e el = B =R =T =]
e e T e T o e S i S A S

— = e e e e i el ek e S = R D RO R W i e e e
S3SSD

e — — ——
=

107(14.8)

Cb Co Cp Em Mx Nb Pg Tc Tm
Ch Co Em Gm Mx Nb Pg &t Tc
Cb Co Cp Em Mx Nb Pg Tb Tc
Cb Co Em Gm Mx Nb Pg Tc Tm
Co Cp Em Gm Mx Nb Pg St Te
Co Em Gm Mx Nb Pg S Tb Tc
Co Em Gm Mx Nb Pg 5t Tc Tm
Cp Em Gm Mx Nb Pg 5t Tc Tm
Ch Co Cp Em Gm Mx Nb Pg Tb
Cb 1 Co Em Mx Nb Pg S5t Tc
Cb Co Cp Em Gm Nb Pb Pg Tb
Cb A Co Em Mx Nb Pg Th Tc
Cbh Co Em Gm Mx Nb Pg Tb Tc
Cb Co Cp Fm Gm Mx Nb Pg Tb
Cb Co Em Mx Nb Pg S5t Tb Tc
Cb Co Cp Em Gm Mx Nb Pg Tc
Cb Co Cp Em Gm Mx Nb Pg Tm
Cb o Cp Em Mx Nb Pg St Tc
Cb Co Cp Em Nb Pg St Thb Tc
Cb Co Em Gm Mx Nb Pg St Tm
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Table 6. continued

Resistant patterns No. of resistant strain(%) Sub-total (%)

Am Cb Co Em Mx Nb Pb Pg Tc Tm 1(0.1)
Am Cb Co Em Mx Nb Pg St Tc Tm 1(0.1
Cb Co Cp Em Gm Mx Nb Pg Tc Tm 1
Cb Co Em Gm Mx Nb Pg Tb Tc Tm 1
Co Cp Em Mx Nb Pg 5t Tb Tc Tm 1

=]

61( 85)

Co Em Gm Mx Nb Pg Tb Tc
Co Cp Em Gm Mx Nb Pg Tc
Cbh Co Cp Em Mx Nb Pg Tm
Cb Co Cp Em Gm Nb Pg Tc
Ch Co Em Mx Nb Pg 5t Tc
Am Cb Co Em Gm Mx Nb Pg Tb
Am Cb Co Em Gm Mx Nb Pg Tc
Am Co Em Gm Mx Nb Pg Tc Tm
Cb Co Cp Em Gm Mx Nb Pg Tb
Cbh Co Cp Em Mx Nb Pg S5t Tc
Ch Co Fm Gm Mx Nb Pg Tc Tm
Ch Co Em Gm Nb Pb Pg Th Tt
Ch Co Em Mx Nb Pg St Th Tc
Cb Co Em Mx Nb Pg St Tc Tm
Co Em GmMx Nb Pg St Tb Tc
Co Em Mx Nb Pg St Tb Tc Tm
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43( 60)

Cb Co Em G Mx Nb Pg Tb 6
Cb Co Em Mx Nb Pg Tc Tm 6
Am Ch Co Em Mx Nb Pg St 2
Am Ch Co Em Mx Nb Pg Tc 1(0.
Am Co Em Gm Mx Nb Pg Tb 1
Ch Co Em Gm Mx Nb Pg Te 1
Cb Co Em Mx Nb Pg S5t Tm 1 18{ 2.5)
Co Em Gm Mx Nb Pg Tb 2(0.3)

Co Em Gm Mx Nb Pg Tc 1{0.1) 304

Cb Co Em Mx Nb Pg 2(0.3
Co Em Mx Nb Pg Tc 1{0.1 3( 04
Co Em Mx Nb Pg 11{L.5)

Cb Co Em Mx Pg 1(0.3) 12( 1.7)

O166(5.7%), O87F O86a(Z12} 47%), O125(16%) 54 #o  cellsd] AZHAAENE Jepfe o5 diiEe E4d2

2 52 E¥&S el Gk W94 o747 FHEC (enterohemorrhagic Escherichin colt)
4. Bgd 72132 ulAde] hale Vero cellsd o]t Fo] £3h O, 06, 018, 0125, Q1530]3120, o|5 F

A BB 9] verotoxin AAES 2AHE] B A3 3650.0%) A4 08¢ Fale o] 824 713 Bt

o] i wjor AbEdoe] w2l okE Vero cellse] A 5. A YAAY 27 amikacind s B9TF BFE 7

AEds e overotoxin A4k e] 2459th Vero 4=4& el 2l e, colistin, erythromycin, penicillin G

0/ 49
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