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Antimicrobial Resistance of Escherichia coli Isolated from Clinical Specimens

Sung Duck Paik, Won Ki Baek, Seong Il Suh, Jong Wook Park
and Min Ho Suh

Department of Microbiology, Ketmyung University School of Medicine, Taegu, Korea

A total of 165 strains of Escherichia coli which were isolated from urine(119), pus(14), wound
(8), bile(6), throat(5), catheter tip(5), and other clinical specimens, were tested for antimicrobial
susceptibility to 21 drugs including 6 drugs of quinolones.

The number of strains resistant to 16-11 drugs, 10-6 drugs, 5-1 drugs, were 16 strains(9.7% ),
101 strains(61.2%), 40 strains(24.2% ), respectively and number of strains sensitive to all drugs
tested were 8(4.8% ) strains.

Moxalactam(Mx) was the most effective drugs and it inhibited growth of all strains at 2ug/ml or
less.

One point eight to 0.6% of strains were resistant to enoxacin, ofloxacin(Of), pefloxacin,
norfloxacin(Nf), ciprofloxacin(Cp), amikacin(Ak) and 13.9-6.1% of strains were resistant to
cefamandole, rifampin, tobramycin, nalidixic acid. Among these drugs, Nf, Cp, Of inhibited growth
of all strains at 16ug/ml.

However, 35.2-28.5% of strains were resistant to cephalothin, gentamycin, and majority of
strains(91.5-57.5%) were resistant to penicillin, ampicillin, sulfisomidine, tetracycline, streptomy-
cin, chloramphenicol, trimethoprim, kanamycin.

With these results, we consider that the useful drugs for the treatment of Escherichia coli infec-
tion were Mx, Ak, and quinolones.

Key Words : Antimicrobial resistance, Escherichia coli.
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1. FF2e

19920d 14X 1249 Atojel] Agddta o
Foig nj et 4 JAMHER R
Bl 82| % 3 3 Escherichia coli 165F& Ao =2
Agstd. $371F 2 Edward € Ewing'”,
Lennette $?¥3 Konemang®9] wWro] ulgho
9, 71380 = Afoe TIIANYEE
o] &3 10°CFU/ml o|42] s AT &
& Rz IFAG.

2. &N

Nalidixic acid(Na), enoxacin(Ex), norfloxa-
cin(Nf), ciprofloxacin(Cp), ofloxacin(Of), pef-
loxacin(Pf), penicillin(Pc), ampicillin(Ap), ce-
phalothin(Ct), cefamandole(Cf),
(Mx), streptomycin(Sm), amikacin(Ak), kana-
mycin(Km), gentamicin(Gm), tobramycin(To),
chloramphenicol(Cm), tetracycline(Tc¢), sulfiso-

moxalactam

midine(Su), trimethoprim(Tp), rifampin(Rf) &
2150 FEAE Agstel AP 2 ¥
A RS S &MAA 5= §A
S BB 4RI YFREIWEA PRA 1
MY #Hate] A-EEATh

3. &TH 5o A

gFA 2EA BAE SteersE29) multiple
inoculator& o] £-3} agar dilution method”?*'&

AT QuinoloneAd 2 7|E} 3T
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A 24
AL A A HMAlE £33 s
AMd 2AFLY FdAA7 FHE Mueller-
Hinton agar(MHA, Difco Co.) & A} 4391 2
Al € tryptic soy broth(TSB, Difco Co.)¢)] 3}
2 Mg F AAdSE 1008 M EI
Steer’s multiple inoculator® HZ 3 37Ceol
A stE WA gG& s §55 Hol F
A8 A A % = (Minimal Inhibitory Concentra-
tion, MIC)E ZAAsAT. AT HAFL&
NCCLS(National Committee for Clinical Labo-
ratory Standard)¢] BA7)EVd wHon], F
9] 50% % 90% MICE= SmithE®e] A A 3§
Uo) wtel A&t of Aol A= #
2 & QI 3BIAE. coli ATCC 259229} P. aeruginosa
ATCC 27853 & 374 FA 34 d.
d4

43 AA7MHENAY AT EENEE
Table 1¢] JeEliIt. B2E £ 165F & =
oA 119571 Eel=Ho A 72.1% & A &t
Fouw, 1 t}&o 2 pus, wound, bile, throat,
catheter tip, cervix& 9] B8W s £ el i

Table 2= 21% 9 &FAd dstod 23 A4
IR E2RY 2EE ATy daA WA
&3 HALE S AAF=(MIC)E el Tableo]
t}. QuinoloneA ¥ o] <kAlo] Wajr= 1.8-6.1
%9 WA4e UYERHAIL, f-lactamA B o] oA
Zde Mxd 2% #FAolden, ta %A
ol 13.9-91.5% 2 W& ety

Aminoglycoside A8 <A}oll= Ako] 06% =

Table 1. Isolation frequency of FEscherichia coli
from clinical specimens

Clinical specimens of Stgg‘}g?‘;& lated
Urine 119(72.1)
Pus 14( 8.5)
Wound 8( 4.8)
Bile 6( 3.6)
Throat 5( 3.0)
Catheter tip 5( 3.0)
Cervix 4( 2.4)
Ascite 3( 1.8)
Sputum 1( 0.6)

Total 165
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Table 2. Antimicrobial activity of drugs to 165 strains of Escherichia coli

MIC(pg/ml)®
Drugs® No.(%) of resistant strains®
Range 50% 90 %
1. Quinolones
Na 10(6.1) 4->256 3.41 5.21
Ex 3(1.8) <0.5- 64 <0.5 <0.5
Nf 2(1.2) <0.5- 16 <0.5 <0.5
Cp 2(1.2) <0.5- 16 <0.5 <0.5
of 3(1.8) <0.5- 16 <0.5 <0.5
Pf 3(1.8) <0.5- 64 <0.5 <0.5
2. p-lactam antibiotics
Ap 143(86.7) <2->256 >256 >256
Ct 58(35.2) <2->256 9.24 121.6
Cf 23(13.9) <2->256 <2 <2
Mx o 0) <2 <2 <2
Pc 151(91.5) 16 - >256 >256 >256
3. Aminoglycosides
Sm 107(64.8) <2->256 36 232.5
Ak 1( 0.6) 4- 64 <2 <2
Km 95(57.5) <2-2>256 >256 >256
Gm 47(28.5) <2- 256 <2 53.1
To 10( 6.1) <2- 128 <2 7.1
4. Others
Cm 105(63.6) <2->256 157.2 >256
Te 129(78.2) <2->256 133.3 233.9
Su 132(80.0) <32->2048 >2048 >2048
Tp 99(60.0) <2->256 >256 >256
Rf 14( 8.5) 4->256 9.63 15.76

2 Abbreviation : see text.

®Criteria of resistance were determined as described in NCCLS.
950% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.

WA=7F 74 91, oE dAd s 6.1-64.8
%ol WS YeEen, 7efdA ol A= R
o] 85%Z 7b¢ k3 SuolA 80% 9 A
< UEdo], 483 21%9 <A F quinolone
A FA7 MR Ee WA &S el

MIC ¥ 9+ Na, Nf, Cp, Of, Mx, Pc, Ak, To,
RfE At 12% FAdA H4E Ha2dAF
oA AEHRIAT=7A Y HYE UEHY
Atk 50%MICE quinoloneAld <tA]ql Ex, Nf,
Cp, Of, Rf7} <0.5pg/ml, A-lactamA ¥4 Cf,
Mx, % aminoglycosideA|€¢l Ak, Gm, To7}
pg/mlE2 HAPHLIAFTE olFE HYo
o Ap, Pc, Km, Su, Tpe AP Hu A= o
A4S Rt T A YAs Ax
gotg 4 e 90%MICH A quinolone
A9 Ex, Nf, Cp, Of, Pf7} <0.5ug/ml, Cf, Mx,
Ak} <2pg/ml2 AP HLNAFE ol3lE B
gow Ap, Pe, Km, Cm, Su, Tpe 233z 0ot
Asz ol4E JEMAT Ted 233.9ug/ml,

R=%
=
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Sm-& 232.5pg/ml, Ct& 121.6xg/ml, Gm< 53.
lpg/mle g Epth

Table 3& A4 21F Ao st e
FaA HAAREE AHeld Heldt. A 16F
A 7HA 9] kA S B FFEIF Yo
H, 4383 BE dA #ALAPAd 7L 8F %
Rk A7 21F <A F CmTeSmSuApTp
KmGmPcExNfCpOfPfNaRf9] 16% <tAld] U
3 HAds JEd 237t 13929, CmTeSm
SuApTpKmPco] 8% <tAd] WA o] 21
FEN MR 2L HNEE BYoed, O t2o
2 2o Aol CmTeSmSu ApTpKmGmPce] 9
% FAld WAL FolAt.

Table 4= quinoloneA| g o] LAY F=o o
g 4FAEE FHHEELEE YeRU Y. Na,
Ex, Pf< 16pg/ml XA HAAdF¢] 93.9-
98.2% 7} A 7ol JAHA L N, Cp, Of = 16ug/
mlo A AT AR Addo] gA HU

Table 5= quincloneAIE <A E A3 &
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Table 3. Antimicrobial resistance patterns of Escherichia coli against 21 drugs

Multiplicity of resistance Resistance pattern No. of strains
16 CmTeSmSuApTpKmGmPcExNfCpOfPfNaRf 1
15 CmTeSmSuTpKmGmToCtExNfCpOfPfNa 1
13 CmTeSmSuApTpKmGmPcExOfPfNa 1
12 TeSmSuApAkKmGmToPcCtCfNa 1
11 CmTeSmSuApTpKmGmPcCtCf 11

CmTcSmSuApTpKmGmPcCtRf 1

10 CmTeSmSuApTpKmGmPcCt 3
other patterns 10

9 CmTeSmSuApTpKmGmPe 13
other patterns 8

8 CmTeSmSuApTpKmPe 21
other patterns 12

7 CmTeSmSuApTpPc 6
other patterns 13

6 CmTcSmSuApPc 3
other patterns 12

5 TeSmSuApPce 3
other patterns 7

4 SmSuApPc 3
other patterns 11

3 ApPcCt 4
other patterns 2

2 ApPc 3
other patterns 5

1 Tc 2
sensitive 8

Total 165

Table 4. Cumulative percentage of 165 strains of Escherichia coli inhibited by various concentrations
of quinolones

Cumulative % of organisms inhibited by various concentrations

Drugs®

<0.5 1 2 4 8 16 32 64 >64
Na 3.6 69.1 92.1 93.9 93.9 94.5 100
Ex 94.5 95.7 96.9 97.5 97.5 98.2 98.2 98.2 100
Nf 97.5 97.5 97.5 98.8 98.8 100
Cp 98.2 98.8 99.4 994 99.4 100
Oof 95.6 96.3 97.5 98.2 98.8 100
Pf 94.5 96.4 96.4 97.6 97.6 98.2 98.2 98.8 100

DAbbreviation : see text.

A Gl T AFAAES w4 WESE Y

Bhlgith Mxe A@FF BRI <2ug/mlo A

A AAARol dAIEY e, Ako] 4ug/ml, Too)

8ug/ml, Cfo] 32ug/mloll X 90%ol4 A A fA7e ZUATE F 71 susA 229
on, 7| 10%9 FAGMe LFEZANA o He Fo8 2279, AAE YU, ez
o4 AFaF 43S gAML & Uddh 5 dAFoz e AL FEsn 53] #
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Table 5. Cumulative percentage of 165 strains of Escherichia coli inhibited by various concentrations

of drugs
Cumulative % of organisms inhibited by various concentrations
Drugs®
<2 4 8 16 32 64 128 256 >256
Cm 4.8 17.6 23.7 36.4 37.6 38.2 43.6 71.5 100
Te 2.4 13.3 20.6 21.8 22.4 27.8 47.9 98.8 100
Sm 6.7 21.2 30.3 35.2 47.9 64.8 75.2 93.3 100
Ap 24 7.9 12.7 13.3 14.5 15.2 17.0 21.8 100
Tp 37.6 38.8 40.0 40.0 40.0 40.0 40.0 40.0 100
Ak 97.5 99.4 99.4 99.4 99.4 100
Km 35.8 40 424 44.2 47.9 49.1 50.3 50.9 100
Gm 67.2 68.5 715 73.3 81.2 94.5 98.8 100
To 69.7 76.4 93.9 98.2 98.8 98.8 100
Pc 8.5 10.1 13.9 13.9 16.3 100
Ct 2.4 15.1 47.3 64.8 78.2 87.3 90.3 94.5 100
Cf 52.1 68.5 76.4 86.1 91.5 95.8 98.2 99.4 100
Mx 100
Rf 0.6 39.4 91.5 94.5 94.5 94.5 94.5 100
2 Abbreviation : see text.
zoht mobdt W W AWE BAAE A A5V WAsIEY] nnY vige 2 o
45 AR At Ao® A Jdomy, £ oHAlo] g WAFESo dA Fegs ¢
7% Axelut AAFH, AU Aojd o A F ARk a2y g 2 Ao vshy
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o2 AzrHrch

B-lactamA g kAN ME 13.9-91.5% 9 W
A&e YEhgdon, MxolAde Adas:E A
B ZFEAdez JeElg AAddEPE HAR3RA
W Buel A3 oem, PeolA 91.5% 9
2 YAES JeUth

Aminoglycoside | € <fAjo= Ako] 06%E
YA &ol 71 wgten o MAAF I I
AR B3 Bo dh $e yggR U
gl 9l o1} Sm, Km, GmE 2}7} 64.8%, 57.5%,
285%9 WA && veldo] MALE S A
25w »ieh dx]shg

71t Aol = Rfo] 85% 2 713 Wgtow,
SuoiA] 80% < WAE&S Yelfo] AY F°
I HAN 5w rust dxatgdo.

Al i WA HeE U4 Wol A}
45e SAd ds WAHFo] Beor =EA
ALEH A HZo AEd oAd deAs
Aol Hudi A Jow™, B APoA
L Na, Ex, Nf, Cp, Of, Pf, Ak, To, RfSoxj &=
10%w) gk WAE Jepch. Aminoglyco-
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9] QuinoloneAd 2 7)e} A 244

Ho] Ry 721%F AA3Hoen 1 g
02 % AA, EFY &l

Aol AL83 21F %A F 16-11F 9] kAl
o WAL BJIFFE 16F, 10-6F9 101F,
5-1F 40% How, TE okAld ZEAdd
TF7F 8F A

71a &3FQ <Al & moxalactam(Mx) o 2
A <2pg/ml FEAAN AIATF AA 4%
& A AlZA ). Enoxacin, ofloxacin(Of), peflo-
xacin, norfloxacin(Nf), ciprofloxacin(Cf), ami-
kacin(Ak)d]l WAE& BRI #FF+E 0.6-1.8%%
o u], cepamandole, rifam-pin, tobramycin, nali-
dixic acid 9+ 6.1-13.9% 9 T#F7F WAL |
gl o]E Z Nf, Cf, Of & 16pg/ml ET oA
Addar HAed A4A4L AAAH

22} gentamycin, cephalothind] & 28.5-35.
2% #3771 WA S ¥ Yo, penicllin, ampi-
cillin, sulfisomidine, tetracycline, streptomyecin,
chloramphenicol, trimethoprim, kanamycinoj =
Hoh=(57.5-91.5%) FF7F A2 B

el ARl E colid] @ pdzel A
8o F&3A 2d & Ae dA= Mx, Ak#

quinolonesAl 9] <A Eojety AlEH ).
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