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Serological Distribution and Properties of
Antibiotic Resistance of Escherichia coli

from Patients with Diarrhea

Microbiology Division

LH. Cha, S.H. Jin, EH. Park, H.C. Cho, S.A. Park, Y.5. Lee

Abstract

As a part of investigation for basic epidemiology of diarrheogenic disease, we
attempted isolation of Escherichia coli from patients with diarrhea. A total of 721

E. colt strains were isolated from 621 patients with diarthea among 1,239 patient



with diarrhea. Seasonal distribution of patient with diarthea was shown the most
high at August({18.29%). Age group distribution of patient was shown the most high
at children(54.6%, 2 to 10 years old). The serotypes of 721 E coli isolates were
in order of serotype 044(16.8%), 0153(8.6%), 01(7.5%), 0166(5.7%), 08 and O
B6a(4.7%), and 0125(4.6%). The supernates cultured 36 strains among 721 E. coli
isolates were indicated cytotoxicity against monolayered Vero cells. All of the isolates
were resistant to antibiotics such as colistin, erythromyein and penicillin . However,
gll of the isolates were susceptible to amikacin. The isolates were resistant in order
of novobiocin (99.0%)}, moxalactam{97.1%), carbenicillin(96.1%), tetracycline(90.4% ),
ampicillint®5.9% ), pentamicin (84.0%), streptomycin(78.4%), cephalothin(46.6%) and
polymyxin B{4.2%). In the antibiotic resistant patterns, 125 kinds of multiple re-
sistance patterns of E. coli isolates were detected. The highest resistant pattern
was Am,Cb,CLCP,Em,Gm Mx,NbPg5t,Tb,Tc,Tm, type (24.3%).
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1989 194E 12977 443z ARYU(EIA=HEY, 248 84
Welg B2 12309 2 AL el FAEA MacConkey agar
(Difco)ol 33 =wstm 37tels 2 Wb plaed FAAMEZ s

2. E. coli®] &7

AW glo 2RE 479 MacConkey agar plateo] M lactose® #&l¥ AT 2~
3 & 2% MacConkey agar plate® Althel 37Ce] A 4 W) F8 o] lactose
2H3 AU g A 238 $493 A 2R E coli 01578 F 4 S5
MacConkey sorbitol agar(Difco)dl = Y HHE SWeT 37C14 2 vl g
3 sorbitol ¥] 24 F-& Helehsict ol & zhats) I ol diste] 2R G4L dA32,
IMVIiC A1 8 2, indole A8 %4, methyl red A1 8 %4, Voges-Proskauver 4| ¥ &4
9 citrate ©] 8% A HelM €494 Jdehde EEFFE E coti®tn W FRE
F -0t FALESAM A<l A

3 E colis] 53

2275 Tryptic soy agar(Difco)l =T8ad 37T, 24413F wl st KIA(DI-
feo)el A lactose %4, glucose ¥4, gas ¥4 H H,58& 4484 the 25§ AP
20E strip® o484 Edwards} Ewingsl #9” ¢l = 3ot
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cells(African green monkey kidney cells) & AM§-319 3, 5% Selo}E A2 100pg/
né2] gentamicin B 100U/mé2| penicillin®] # 7} minimal essential medium(MEM
: Sigma) ol Adsigksiw FA)s,

E. coli #2152 verotoxino] B& HES4 A EL Karmali 5 o W] utg}
2T W Fo]HE G2 U Vero cellss HF e 27C, 5% CO, =2 2 393
ket ul9l cytopathic effects(CPE)E 8ioldeoes oastdd ik 39 F
HEE 50% AFE(CD,) A17le A29 713 52 Y 4F end pointE #o] ve-
rotoxin @49 F=F AU €D B PHE MaryS"™ o) e o)
A Al et
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HAE AR &2 dde] AMEE HHU4 3T 93 YL Table 17 Aok H44
d3Z 0 993 (Denka Seiken Co)& ol &3a] slide §FAVgo s QA g}
¥ F-E tryptic soy agarol 28]e]4} FAs A0 F AP Y Y¥E Yyosz
ol §8te] 2 ol HAN S-S AART oo AR At A EEEHE
2d 0 WY A3 FACEFE 42 FIGFe B SUo s Fys
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Table 1. Escherichia colfi O anftiserum used in siudy

Escherichia colt O antiserum used

Polyvalent 1 01, 028, 0846, 0111, 0119, 0127a, 0128
Polyvalent 11 4, 265, 0125, 0126, 0141!3, 0166
Polyvalent M 18, O114, 0142, 0151, 0157, 0158
Polyvalent 06, 027, o7, 0148, 0159, 0168
Polyvalent V 020, 025, 063, 0153, 0167

Polyvalent VI 08, 015, 0115, 01s9

Polyvalent VI O28ac, 0Ol12ac, 0124, 0136, 0144

Polyvalent VI 029, 043 0152, 0164,
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28 udds] FATFH AP Steers 52 Yol vie) fAGAHHHE
ARR-Eel e, oA Heed Alge FlRadAl2e Mueller Hinton medium(Difeo) &
ALgEton, g Aol A S kAl £/ 2 FEE Table 22 ok, £9
Zyzhe] efdle] ¥ & HLo A FZ(MIC, minimal inhibitory concentration) &
FaH F, FATE 37CAA 1847 vi¥do, 3X10' CFU/ME 53 =3
ch& ztzha) gha a7} 625, 125, 25, 50 E 100um/mls] F =2 A€ Mueller Hinton
medium®| multiple inoculator® HF32 37T, 244130 e §F A= WY #
F2M MICE T84t

Table 2. The kinds and conceniration of antibiotics for antibiotic susceptibility test

Antibiotics e Antiiotics Concentration
(ug/mé) {ug/me)
Ampicillin{Am) 25.0 Moxalactam (Mx) 50.0
‘Amikacin(Alk) 25.0 Novobiocin({Nb) 125
Carbenicillin( Ch) 5.0 Penicillin G{Pg) 250
Chloramphenicol (C1} 25.0 Polymyxin B(Ph) S0.0
Colistin{Co) 6.25 Streptomycin{ St) 125
Cephalothin{Cp) 25.0 Tobramvein(Th) 6.25
Ervthromycin{Em) 6.25 Tetracycline(Te) 125
Gentamicin{Gm) 6.25 Trimethoprim{Tm) 6.25
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Table 3. Numbers of E coli isolates from patients with diarrhea

MNo. of total No. of isolated No, of
sample sample isolates
1,238 621 721

#*, Sample s number of patient with diarrhea

Table 3%) s} o] GAHEA 3 12397 F 62198 Ao o3 el
s e Ade Y98 e 4418 AN Y49 d3T <199
g Qe o # dapFelds e #5340 & 5 U o2 ¢ U2 2 virusY
A}, Salmonella, Skigella, Campylobacter, Yersinia enferocoliticast T2 2% 99
Zo| 9 dal, 74S 2 934 A9 ¢ 44 7 Ogd fez 8
o Aefd H2Y F o7 7HA adEe] dAHS fkle] @ # Aok & E7dAME
#3E 71EE &, ol obd MacConkey agar®l =28 plate® 713 &8 AlE
&9 7] w2l ol ol 2] fgld hEeds s E 4 e, o2t €99
TH-E fstde A 2ALTr oy Aoz H2pEng.
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Tabla 4. Biochemical proparties of Eschericha coli olates from patient with diarrhea

Biochemical test No. of positive T
Production of
- catalase 721 100.0
- cytochrome-oxidase 0 1]
- indole T21 100.0
= acetoin 0 0
- beta-galactosidase 12 88.8
= arginine dihydrolase 212 294
- lysine decarboxylase (65 023
= ornithine decarboxylase B26 T30
= urese ] 0
- iryplophane desaminase 0 i
= gelatinase 0 0
- H,S ] 0
Citrate utilization 0 0
Methyl red test 721 100,00
Nitrate reduction 721 1000
Carbohydrate fermentation
= glucose 721 100.0
- manital 721 100.0
= inositol 9 0.7
= sorhitol] B3 04.8
= rhamnose 631 4.4
- SUCrose 88 54.0
- meliblose ) | &7.2
- amygdalin 9 1.2
= arabinose 625 86.7
= adonitol 29 4.0
- cellibiose 0 0
- dulcitol 394 4.7
= salicin 2 0.3




reld diEd 7219 g AsehE A2 Table 45F #9] catalase, indole, me-
thyleed, nitrate ¥-EAY, glucose # mannitol fermentation * el H FATF7
F4hE-g JERN3R, cptachrome-oxidase, acetoin, urease, tryptophane desaminase,
gelatinase, citratec] 8- A ¥ I cellibiose fermentation A @14 A #F7} §405§
WERA it £ 8 beta- galactosidase, arginine dihydrolase, lysine decarboxylase, ornithine
decarboxylase 4| ¥ 2 inositol, sorbitol, rhamnose, sucrose, mu:hhme, amygdalin, arabinose,
adonitol, dubdtol, salicin 2] carbohydrate fermentation A1 ¥ lM Zz} oga%, 29.4%,
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Fig. 2. Distribution of incidence of patient wilh diamhea by age

4. BAYEE £ A verotoxin 5

o)E A 1159 GA Y #E 9 2T verotoxin A AHEF EAMS AilE
Table 55 2o} AAMA 2 e #2)% T 12155 499(6029) 7} 215 9) 4 Y4
Hgdes gugglon, yrial 2005 (308%) = & A8 AL 435e] WA
e gz A=A gtch BYEE 2= 939 ourl 12157 (168%) 24
712 B $EEE YERNRIL 0, 0153 (86%), 01(75%), O166(57%), 083} Ofsal 2tz



4.7%), 0125(46%) 548 €22 & £X&8 JeEn %)

Table 5. Semlogical distribution of serofype and vercloxin producing 721 strains of
Escherichia coli Boltad from palient with diamhea

Mo of Mo, of verotoxin

Serotype isolates (%) producing strain® (%) B
M 54( 7.5) 3(0.4)
06 31( 4.3) 2(0.3)
0& U 4.7 0
018 27{ 3.7 8(1.1)
025 2( 0.3) 0
044 121(16.8) 0
055 3( 0.4) 0
O86a 41( 5.7) 0
0114 4( 0.6) 0
0115 2( 0.3) o
0125 33( 4.6) 4(0.8)
0126 5( 0.7} 0
0128 4( 0.6) ]
0142 7( 1.0) 0
0143 30 04) 0
0144 4{ 0.6) 0
0146 7( 1.0) 0
0148 7( 1.0) 0
0153 62( a.6) 5(0.7)
0166 41( 5.7) 0
0167 7C 100 0
ND** 222(30.8) 12(1.7)

*, Verotoxin producing strains were detected by cytotoxicity test using Vero cells
**. not detected



28 72159 ool i3l Vero cells& o8-8 A& 839 verotoxin W4+He-&
Al 2 A MFEIR)Y dig W dede] SEMYE Vero cellss] ME
WA EAE Jepgion XS] FEE 107 CD, /mé o] 422 el o & B39
verotoxin A441de] U= AUt Vero cellsd] AXHHENE Jehlle IF ¥ &2
39 944 dFael EHEC (enterchemorthagic Escherichia coli) To| &8k
01, 06, 018, 0125, O153=| %2, =& F ©HE 018=] K5t 2] §72M
7H walch =8 FAE $¥ A £/ %2 I57F 12571 Vero cellse] AE
WAEDE Jeldie] o)d] o ALl A9 Wag e Algde

5 wElde A WY o HAEFE

HAMRA RN 228 72158 a3 E 15F 8 A A disid JEBEE
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Table &. Resistant rate of Escherichia coli isolales against 16 antibiotics

MNo. of No. of
Antibiatics resistant strain Antibiotics resigtant slrain

(%) (%)
Ampicillin 619( 85.9) Moxalactam 700! 97.1)
Amikacin 0 Novohiocin 714( 99.0)
Carbenicillin 693( 96.1) Penicillin G 721(100.0)
Chloramphenical 336( 46.6) Polymyxin B 30( 42)
Calistin 721(100.0) Streptomycin 5650 78.4)
Cephalothin 557( 77.3) Tobramycin 501( 69.5)
Erythromycin 721(100.0) Tetracycline 652( 90.4)
Gentamicin 6050 84.0) Trimethoprim 488( 67.7)
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ClE A=§ 13Fs] FaAol diste] E2|F2 50% ol4te] Y48 Yeplglon,
%% Co, Em, Pg o= 72152 £2¢ &5 4§ vehle] o« s gy
dEdds U4 Ax7 dasde 3§ FF3C £ 2ok =29 1629 A e
@ Ry HLLEGAFS(MIOE F3% 2% Am, Cb, Em, Mx, Pg 52
ekl o et ¥2lT 2 80% ol o] 100pg/mE o) 4 2] F& ¥ M MICH EHF
2o dFFHo ARHAZAG o] §Ae] AMusojel F Hez Jeldch(@=}
) A A]),

FAGA A g EelFy WAFEE ZE B9 34 5TF ol4te] eka]e]
g, A1 14FFe] ekl diste] Wg9E vielde ohgd oA WYEE U
Bl sle, 144 W99 (26.1%), 134 W4 ¥ (223%), 124 W49 (173%), 114
-8 8(14.8%), 104 W4 H(E5%), 94 H4HE(60%) F o2 & 2IF
By 5 42 f2 144 R4% F Am Cb Cl Co Cp Em Gm Mx Nb Pg 5t Th
Te Tm& Wd¥o] H4d EeFFe 243%=2 71 52 WAdf9E vehie 4
A M Eelsle dade] g9 dg Jde] dtscde e 4 £ g
oA g8 /e 144 W) 437, 134 WA o) 158 F, 124 W4 8] 2084,
114 W44l 32/, 104 ddEe] 25FF/, 94 W9l 16357, 84 N4 Yol
TERE ERFHAn, 74 JAUAYE 64 JAHY 2 54 NuYe g 23R
dEb B 48 FAE 163 PAA BY BB fo 9T AR EE
* 1252 H2 Be=gch
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Table 7. Resistant pattern of antibiotics against the isolated 721 Escherichia coli

, No. of resistant  Sub-total
Resistant patterns
strain{ %) {9%)

Am Ck Cl Co Cp EmGm Mx Nb Pg St Tb Te Tm  175(24.3)
Am Ch Co Cp EmGmMx Nb Pb Pg St Tb Tc Tm 7( 1.0)
Am Cb Cl Co Cp EmGm Mx Nk Pb S5t Tb Te Tm 4( 0.6)
Am Cb Co Cp EmGm Mx Nb Pb Pg S5t Tb Te Tm 2( 0.3) 188(26.1)
Am Ch Co Cp EmGmMx Nb Pg 5t Tb Tc Tm 76(10.5)
Am Cb Cl Co Cp Em Gm Mx Nb Pg St Te Tm 29( 4.0)
Am Cb €l Co Cp Em Gm Mx Nb Pg St Tb Te 22( 3.1
Am Cb C1 Co EmGmMx Nb Pg St Tk Te Tm 8l 1.2)
Am Cb Cl Co Cp Em Gm Mx Nb Pg Tk Tc Tm o 1.2)
Am Cb Cl Co Cp EmGm Nb Pg St Tk Tc Tm 30 0.4)
Am Cb Cl Co Cp EmMx Nb Pg St Th Tc Tm 3( 04)
Am Cb Cl Co Cp EmGmMx Pg St Th Tc Tm 30 040
Am Cb Cl Co Cp EmGmMxz Nb Pg St Tb Tm 1{ 0.1)
Am Cb Cl Co EmGmMx Nb Pg St Tb Tc Tm 1{ 0.1
Ch Cl Co CpEmGmMx Nb Pb Pg St Th Te 1{ 0.1)
Am Cb Cl Co Cp EmMx Nb Pb Pg St Tc Tm 1 0.1)
Am Cb Co CpEmGm Nb Pb Pg St Tb Tc Tm 1{ 0.1)
Am Cl Co Cp EmGmMx Nb Pg St Tb Tc Tm 1{ 01}
Cb Co Cp EmGmMx Nb Pb Pg St Tb Tc Tm 1( 0.1 161(22.3)
Am Cb Co Cp EmGm Mx Nb Pg St Tb Te 46( 6.4)
Am Ch Co Cp EmGm Mx Nb Pg S5t Tc Tm 27 37 -
Am Cb Co EmGmMx Nb Pg 5t Tb Tc Tm 13( 1.8)
Am Ch Cl Co Cp EmMx Nb Pg St Tc Tm 100 1.4)
Am Cb Co Cp EmGm Mx Nb Pg Tb Te Tm 70 10)
Am Cb Cl Co Cp EmGm Nb Pg St Tb Te 5( 0.7
Am Cb Cl Co Em Gm Mx Nb Pg St Te Tm 40 0.6)
Am Ch Cl Co Cp Em Gm Mx Nb Pg Th Tm 20 03)




Continued

_ Mo. of resistant Sub-total
Resistant patterns

strain{ %) (%)
Am Cb €1 Co Cp Em Gm Mx Nb Pg St Te 2{ 0.3)
Am Cb Cl Co Cp Em Gm Mx Nb Pg S5t Tm 1{ 0.1}
Am Ch Cl Co Cp Em Gm Mx Nb Pg Tb Tc 1{ 0.1}
Am Cb Cl Co Cp Em Nb Pg St Tb Tc Tm 1{ 0.1)
Am Cb Cl Co EmGm Mx Nb Pg St Tb Tm 1{ 0.1}
Am Cb Cl Co EmMx Nb Pg St Tb Tc Tm 1{ 0.1)
Am Cb Co Cp EmGm Mx Nb Pb Pg Tb Tc 1( 0.1)
Am Cb Co Cp EmMx Nb Pb Pg 5t Tc Tm 1( 0.1)
Am Cb Co Cp EmMx Nb Pg St Th Te Tm 1¢ 0.1)
Cbh Cl Co EmGmMx Nb Pg St Tb Tc Tm 1( 0.1
Ch Cl CoCp EmGm Mx Nb Pg St Tb Tc 10 0.1)
Cb Cl Co EmGmMx Nb Pg St Tb Te Tm 1¢ 0.1) 125(17.3)
Am Cb Co Cp EmGm Mx Nb Pg St Te 17( 24)
Am Cb Cl Co Cp Em Mx Nb Pg St Tc 104 1.4)
Am Cb Co Cp EmMx Nb Pg St Tc Tm 9{ 12)
Am Cb Co EmGmMzx Nb Pg 5t Tc Tm 9{ 1.2)
Am Cb Co Cp EmGm Mx Nb Pg Tb Tc g{ 1.2}
Am Cb Co EmGmMx Nb Pg St Tb Te 6( 0.8)
Am Cb Co Cp EmGm Mx Nb Pg St Tm 4( 0.6)
Am Ch Cl Co Cp Em Mx Nb Pg Tc Tm 4( 0.6)
Am Cb Cl Co EmGm Mx Nb Pg St Te 4( 08B)
Am Cb Co EmGmMx Nb Pg Tb Tc Tm 4( 0.6)
Ch Cl Co EmGmMz Nb Pg 5t Tc Tm 4( 0.6)
Cb Co EmGmMxNb Pb Pg St Th Tc 4( 0.6)
Am Cb Cl Co EmGm Mx Nb Pg TB Tc 2( 0.3)
Am Cb Cl Co Cp Em Mx Nb Pg St Tm 2( 0.3)
Am Cl Co Cp EmGm Mx Nb Pg Tb Tc 2( 0.3)
Am Cb Cl Co EmGm Mx Nb Pg Tc Tm 1{ 0.1}
Cb Cl Co Cp EmGm Mx Nb Pg Tb Tc 1{ 0.1
Am Ch Cl Co EmGm Nb Pg St Tb Tc 1( 0.1}
Am Ch Cl Co EmMx Nb Pb Pg St Te 1( 0.1)
Am Cb Co Cp EmGm Mx Nb Pb Pg Te 1€ 0.1)
Am Ch Co Cp EmGm Mx Nb Pg St Th 1( 0.1)
Am Cb Co Cp EmGm Mx Nb Pg Tb Tm 1{ 0.1)
Am Cb Co Cp EmGm Mx Nb Pg Tc Tm 1( 0.1)




Continued

. Mo. of resistant  Sub-tetal
Resistant patterns

strain (%) (%)
Am Cb Co Cp EmGm Nb Pg Tb Tc Tm 1(0.1)
Am Cb Co Cp EmMx Nb Pg St Tb Tc 1(0.1)
Am Cb Co EmGmMx Nb Pg St Tc Tm 1(0.1)
Am Cb Co EmMxNb Pg St Tb Tc Tm 1(0.1)
Cb Cl Co Cp EmGm Mx Nb Pg Tc Tm 1{0.1)
Cb Cl Co Cp EmMx Nb Pb Pg St Te 1{0.1)
Ch Co Cp EmGmMx Nb Pg St Tb Te 1{0.1)
Cb Co Cp EmGmMx Nb Pg S5t Tc Tm 1{0.1)
Cb Co EmGmMxNb Pg 5t To Te Tm 1(0.12 107(14.8}
Am Cb Co Cp EmMx Nb Pg Te Tm 12(1.7)
Am Cb Co EmGmMx Nb Pg 5t Te 8(1L1)
Am Cb Co Cp EmMx Nb Pg Tbh Tc 6(0.8)
Am Cb Co EmGmMx Nb Pg Tc Tm 6(0.8)
Cb Co Cp EmGmMx Nb Pg St Tc 5(0.7)
Ch Co EmGmMxNb Pg St Th Te 4(0.6)
Cb Co EmGmMxNb Pg St Tec Tm 2(0.3)
Co Cp EmGmMxNb Pg St Te Tm 2(0.3)
Am Cb Co Cp EmGm Mx Nb Pg Tb 1(0.1)
Am Cbh Cl Co EmMx Nb Pg S5t Te 1(0.1)
Am Cb Co Cp EmGm Nb Pb Pg Th 1(0.1)
Am Cb C1 Co EmMx Nb Pg Tb Tc 1(0.1)
Am Cb Co EmGmMx Nb Pg Tb Te 1(0.1)
Am Cb Co Cp EmGm Mx Nb Pg Th 1(0.1)
Am Ch Co EmMxNb Pg St Tb Tc 1(0.1)
Am Cb Co Cp EmGm Mx Nb Pg Tc 1(0.1)
Am Cb Co Cp EmGm Mx Nb Pg Tm 1(0.1)
Am Cb Co Cp EmMx Nb Pg 5t Tc 1{0.1)
Am Cb Co Cp EmNb Pg St Tb Tc 1(0.1)
Am Cb Co EmGmMx Nb Pg 5t Tm 1(0.1)
Am Cb co EmMxNb Pb Pg Tc Tm 1(0.1)
Am Ch Co EmMxMNb Pg 5t Tc Tm 1{0.1)
Ch Co Cp EmGmMx Nb Pg Te Tm 1(0.1)
Ch Co EmGmMxNb Pg Th Te Tm 1{0.1)
Co Cp EmMxNb PE S Th Tec Tm 1{0.1) 61¢ 8.5)




Continued

, Mo, of resistant Sub-total
Resistant patterns
strain{ %) (%)
Cb Co EmGmMxNb Pg Tb Tc 9(1.2)
Cb Co Cp EmGmMzx Nb Pg Te 9(1.2)
Am Cb Co Cp EmMx Nb Pg Tm 8(1.1)
Am Cb Co Cp EmGm Nb Pg Tc 2(0.3)
Am Cbh Co EmMxNb Pg St Tc 2(0.3)
Am Cb Co EmGmMx Nb Pg Tb 2(0.3)
Am Ch Co EmGmMx Nbh Pg Tc 2(0.3)
Am Co EmGmMxNb Pg Te Tm 1(0.12
Cbh Co Cp EmGmMzx Nb Pg Tb 1{0.1)
Cb Co Cp EmMxNb Pg S5t Tc 1(0.1}
Cb Co EmGmMxNb Pg Tc Tm 1(0.1)
Cb Co EmGmNBPb Pg Tb Te 1{0.1)
Cbh Co EmMxNbPg St Tb Tc 1{0.1)
Cb Co EmMxNbPg S Tc Tm 1(0.1}
Co EmGmMxNbPg St Th Tc 1(0.1)
Co EmMxNbPg St Th Te Tm 1001} 43( 6.0)
Cb Co EmGmMxNb Pg Tb (0.8}
Ch Co EmMxNbPg Tc Tm 608}
Am Ch Co EmMxNb Pg St 200.3)
Am Cb Co EmMxNb Pg Te 1(0.1}
Am Co EmGmMxNb Pg Tb 1(0.1)
Chb Co EmGmMxNb Pg Te 1(0.1}
Cbh Co EmMxNbPg St Tm 1(0.1} 18( 25}
Co EmGmMxNb Pg Th 2(0.3)
Co Em GmMxNbPg Tc 1(0.1) 3( 04)
Ch Co Em Mx Nb Pg 2(0.3)
Co Em MxNb Pg Tc 1(0.1) 3( 0.4)
Co Em Mx Nb Pg 11({1.5)
Cb Co Em Mx Pg 1(0.1) 12( 1.7)
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dapgale] A 712 Gaxine Yo e S e AR E @
WATe WAYE 22 T4 JAREE BU9 B4 25 2 dA3Eg d
2k

1 344 gl 9] dApgal 12300 8| oy H dAdE £ ¥ A9 12995
g21Wel xR He2RY 72194 WS ¥ FAHIAY

2, dA gixle) G @Y EEE gl 1I1HAE AR £ G4 EE Vel gy,
144 sodez 71 o HAEE 29 ey 194 LS daEats
AgEne Add =24 A 97 AHHen o ¢ £XE el
ded SAFEE 1M o3 feobst 104 <13e et s33E 2z Ay
A ALzl e) 50% o) Ab-2 vieh g, ol 2] A4 123, 400 2 AF 1149, 60t 9]
5009, 0t BF 799, 10t &) AF 7AW, 20008 A 63W ] £LE 2L
w2 Jehlgles 704 oj4e] x9S W J e HAGE B
@ ok,

3 Y%y B2EE Y 047 1219(168%) 24 A1 =2 2EEE vEhY
glem, 0153 (8.6%), D1(7.5%), 0166(5.7%), OB 086al 2t} 4.75), 0125(4.6%)
58 #2282 & FEFE ez

4. 22| g 72138 oaEe] ko] Vero cells® o &% 4E 432 verotoxin 4
458 A 2 AF 3BFGo%E] d@Zd vy el gFdldd Vero
cellsel AMEWAAANE JENN S verotoxin F4H4 2] 22"t Vero cellsH



AxHEH4E3E Jehlle 75 d¥Es €4 52 B44 9339 EHEC
{enteropathogenic hemorrhagic Escherichia coli) T &3t= 01, 06, 018, 0125,
0153°]%l2n, olF § H4Y 0184 &3 T 724 71 g3k

5 934 R4+ ¥ B amikacind & LE|F 27 TrdE el 2w, colistin,
erythromycin, penicillin G Folc #2F 25 W4 & Jehiaid, T4k
& 22l JAdFYE 140 NP (261%), 134 44 ¥ (223%), 124 U4
A(173%), 14 K499 048%), 104 A9 Flas%), 94 HEE(6.0%) F4
TLE F& BEE Efon E dWd FAH 16F 8 YA ofF A A
Sl AT WAEFEL F 125 F=E ERE9Sh 52 Am Cb Cl Co Cp Em
Gm Mx Nb Pg 5t Tb Tc Tm= 147 8] AH FdFa 243%E 717
L REREE Yehd,
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