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ﬂl%‘tﬂﬂl °U¥EH§1’ niMEstw A ZtE 9
BANAEZRE Bl 5 Y8 Pseudomonas aeruginosa
10058 *““’ﬂ AHE-8HA ). B8 V)& Lennette 5

7} Koneman's® o] o) &=3tgu)

2. BhrtH|

nahdixic acid(Na), enoxacin(Ex), norfloxacin(Nf),
ciprofloxacin(Cp), ofloxacin(Of), pefloxacin(Pf), car-
benicillin{Cb), ampicillin(Ap), cephalothin(Ct), cefa-
mandole(C), moxalactam(Mx), streptomycin(Sm),
amikacin(Ak), kanamycin{Km), gentamicin{Gm), toh-
ramycin(To), chloramphenicol(Cm), tetracycline(Tc),
sulfisomidine(Su), trimethoprim(Tp), rifampin(Rf) %
2159 A E ALt BEstach 7t gk AL
FAE Golof &l A Lisye fAHG vyl
Biatel iR ESWA Had 104 Astd 4}
&gk

A A AR HHE YT Fabe] AL
Sk A EmMAe SR g ME A&
AExe M7t 3H-% Mueller-Hinton agar

(MHA, Difco Co)# AME-3FgaL, XS tryptic
soy broth(TSB, Difco Co.)o) &5 wjofsl 3 4y
AP 1008 5 438ke] Steers’ multiple ino-

lat()r"’ HE3k 37Co A &% wikA 7 o}
R %}‘J‘E‘ Hob #HAwR A A% % (Minimal

ol ol fl .
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Inhibitory Concentration : MIC) & AAslgch &
9] 50% R 90% MICE F2 Smiths'" o] # A%
Wie) mreb A&tk v Advid A=de g
&ty E. coli ATCC 259229+ P. aeruginosa ATCC
27853% ¥A FAIEAT

7

g A7 EN MY 55 de BeWEE H1
o etk £EE F 10057 F ol A48
A 7t 3559 34F7F Rese] A Eelgo
69%E X EFH.. M 1 t}-& 2 2 sputum, ear, cathe-
ter tip ¢ Vg JJehyrt.

Table 1. Isolation frequency of Pseudomonas aeruginosa
from clinical specimens

Clinical specimens No.(%) of strains isolated

Urine 35(35)
Wound 34(34)
Sputum 16(16)
Ear 6( 6)
Catheter tip 3(3)
Pleural fluid 2( 2)
Eye 202
Throat 1D
Cervix 1D
Total 100

H2e 2159 Aol st 243 A7 E
23YH 28 485579 34 B4 & mini-
mal inhibitory concentration (MIC) & vJebW Hojc},
AAH o2 quinoloneZAf el kAol s+ 26-96
% WA & JeERZ o1, B-lactamA F ol 41-100
%, aminoglycoside A& }a|ol= 56-94%, 71EFREA]
ol 97-99%2 WA EE vietdio], #ntx oz Hej
BE dEgdAd e JW4EE vy, b
go YAEE ebd oAy NfEA 26% WAL E
Hew, Cp, Of Pf, Mxoll+ 32-35%9] H| i3 whe
WA % E Ex, Ch, Ak, Gm, To, Rfo) & 41-61%, 110 %)
107h kAol 85-100% HAES e Sleh MIC
W9 Na, Ct, Tc, Su, Tp, RIE A3 152k off A
AP HrdAFcos HPHuAdswzae
=2 Yehide). 50%MICE Nik Cp7t {0.5pg/mlE
AgH LG EE o)3lE REoen Ap, Ct, Cf, Sm,

Table 2. Antibacterial activity of drugs to 100 strains
of P. aeruginosa

No.%) of MIC (ug/ml)°

Drugs”

resistant strains®  Range 50% 90%

1. Quinolones

Na 96(96) 16-)256 256 265
Ex 44(44) <0.5-)64 06 64
Nf 26(26) {0.5->64 {05 164
Cp 32(32) {0.5- 64 {05 256
of 34(34) {0.5-)64 09 64
Pt 35(35) {0.5-)64 09 64
2. B-lactam antibiotics
Cb 41(41) {4-)512 704 1512
Ap 95(99) {2-)256 )256 256

Ct 100(100) 2256 2256  >256

Cf 99(99) 32-)256 1256 256
Mx 34(34) (25256 147 144
3. Aminoglycosides
Sm 85(85) {2-)256 256 256
Ak 56(56) (2->256 256 »256
Km 94(94) (2-)256 256 256
Gm 61(61) {2-)256 1463 256
To 59(59) {2-)256 512 >256
4. Others
Cm 99(99) (1->256 7256 256
Tc 98(98) 8-)256 526 256
Su 99(99) 1282048 12048 2048
Tp 98(98) 4-)256 992 256
Rf 47(47) 8-64 153 292

a) Abbreviation: see text.

b) Criteria of resistance were determined as descri-
bed in NCCLS.

¢) 50% and 90% are MICs required to inhibit 50
and 90% of the strains, respectively.

Km, Cm, Sue 49 H0FA 5% o} 4& Jehiidnh
el AAA WAs 4EE g £ UE W%
MICell A Cpo] 25.6ug/mlE 714 ¥eton, 1 thL o
Rf 29.2pg/ml, Mx 144pg/ml o}l en, =] 189}
Ay B Ad¥HnFAFE o4 Jehi A #3
2 AYE 21% Aol g% =y A WS
e A Aolth A1 21F dAN HA 3%
FAZEA e FEWAES JeERRR e, 4Ad 21%
ofAl Biof FEUAL uved #F7F 105724
A o] 10%E Xk WAAFHEE BY Cm, Te,
Sm, Su, Ap, Tp Ak, Km, Gm, To, Ct, Cf, Na¢] 132
ebdlol WAIQl ol 13524 714 gten 2
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Table 3. Antimicrobial resistant patterns of Pseudomonas aeruginosa against 21 drugs

Multiplicity of
resistance

Resistance pattern

No. of strains

21
20
19

18
17

16

15

14

13

12

11

10

CmTcSmSuApTpAKKmGmToCtCIMxExN{CpOfPfNaRfCb
CmTcSmSuApTpAKKmGmToCtCIMXExXNfCpOfPINaCh

CmTcSmSuApTpAKKmGmToCtMxExN{CpOfPfNaCb
CmTcSmSuApTpAKKmGmToCtCIEXNCpOfPINaCb
CmTeSmSuApTpKmGmToCtCIMXExNfCpOfPfNaCh
CmTcSmSuApTpAKKmGmCtCfMXExNfCpOfP{NaCb
CmTcSmSuApTpAKKmGmToCtCExCpOfPINaCb
CmTcSmSuApTpAKKmCtCIMXEXN{CpOfPfNa
CmTcSuApTpAkGmToCtCIMXExXNICpOfPfCh
CmTcSmSuApTpAKKmCtCIMxExCpOfPfNaRf
CmTeSmSuApTpAKKmGmToCtOPINaRICh
CmTcSmSuApTpAKKmGmToCtCfExPfNaR{Ch
CmTcSmSuApTpKmCtCIMXExOfPfNaRfCh
CmTcSmSuApTpAKKmGmToCtCfOfPfNaCb
CmTcSmSuApTpAKKmGmToCtCIMxNaR{Ch
CmTcSmSuApTpAkKmGmToCtCfNaRfCb
CmTcSuApTpAKKmToCtCINfCpPfNaRf
CmTcSmSuApTpAKKmGmToCtCfExCh
CmTcSmSuApTpAKKmGmToCtCfNaCb
CmTcSmSuApTpAKkKmGmToCtCiNaR{
CmTecSmSuApTpKmGmToCtCfNaR{Cb
CmTcSmSuApTpAkKmGmToCtCfNa
CmTcSmSuApTpKmGmToCtCfNaRf
CmTcSmSuApTpKmGmToCtCiMxNa
CmTcSmSuApTpKmGmToCtCfNa
CmTcSmSuApTpAKKmCtCiNaRf
CmTcSmSuApTpKmCiCiMxNaRf
CmTcSmSuApTpKmCtCIOfNaRf
CmTcSmSuApTpKmToCtCfNaR{
CmTcSmSuApTpKmCtC{NaRf
CmTcSmSuApTpAKKmCtCfNa
CmTeSmSuApTpKmGmCtCtNa
CmTcSmSuApTpKmCtCiNaCb
CmTcSuApTpAKKmCtCfNaRf
CmTcSmSuApTpGmCtCiINaRf
CmTcSuApTpKmGmToCtCiNa
CmTcSmSuApTpKmCtCfNa
CmTcSuApTpKmCtCiNaRf
CmTcSuApTpCtCiIMxNaRf
CmTcSuApTpKmCtCfNa
CmTcSmSuApAKKmCtCE
CmTcSmSuApTpCtCiNa

SmSuApTpGmCtCft

CtCfNa

[
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Total

100
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Sog ge Fel Cm, Tc, Sm, Su, Ap, Tp, Km, Ct,
Cf, Na, Rf9] 11% ofAlol chFAfAgdel ot

2 %

5@ Escherichia coli, Staphylococcus aureus,
Kiebsiella 53 7)) fdN7Ee F8 0oz
dAA Aen £ =g ool iz o
g A Ao Bot Aao) A2 Ee viAD o
ch? i ghfoll M= Wi E] A7t AR H o 9
A k&9 7137 @wol WAty FENER

¢

EE ¥ oopet A v ddAeE -H9Hew
2&H7] Qi WAHEER WE Aoz geiA

it duidge g7 gFed e oF 55% U
oA At o] F ol g Fhde ok 11
%L WEE BAU. Kedy 7Ee A3
FEE9), A wEg 2 TENAES 958 o
Aol Ae BE B el HAFHY, o)y MY
oA ZHE AUt A B Mg B d HeiEs =9
FARA7) 35%9t %2 DA 2 69%E HA3Y
o 11 thgol Ag ot ¢o2 el WE
WA eWal §AR ARE Hqd,

EETE e Aol A& vHAle el B
282 GAF ABA 1A e HEEdde
Rol ul$- Faslch o'l APl A quinolone A F 2
oFAlE TEF 21%9 AR FHARALLEE A
AF Ao e daAudel A4dgeE o &
A2tk quinclone Al ol & Nag A28 Ex, Nf, Cp,
Of, Pfoll thst 2} Aol 26-44% % eI 7B}
k& kAol ujdte) W&ol W& o= ey
o ol AME™a Hie FAMIAL) 181} 90%
MICE Cpg Addtne w5 APHANGFAEE
ol4& uehdol WAl e ilxe WARE v}
A2 A Abatgct. B-lactamA G sHFA F Ap, Ct,
Cfellv= 99-1009%2 W AH &S Jehllo] FAE A3
A & Aen, Chak Mx e 41%9 34%2 W
A& vetdfie] o] Ak GAEE 798 5 UE
Aow Aagct GmE ¥ E3 aminoglycoside
Alge) A et gt de) Ahgso]
goul Hr olEo AW HIEVE AE Fr)
Hil A2 Aotk oy Ao M Gm 61%,
To® 59%, AkS- 56%5 e o] 2t Aol wl &) 333
WAool 27888 o 4 AT 53] Ake YT,

BET, Mol watel @49 WD FHE

el el 71k A F RIS A9 g Cm, TcsS 98-
9% WAXE Bo A9 BE #Ho] Aol
o9 AAFe WAHAAEE ¥ F e W%
MICE Cp, Mx, Rf& A8 A9 RE AP A A
HAYHNFE ol S Hyon, eyl
A8 21F A B5e) YA Fol 10%0) @3t
A, ZEdel 44 WAs F=rt ol ¢ st
R g el B2 Frhele LEddl ol 7
Fo AgA FFAY Mg FFA FFAHA
AH & nlgo gala o] Fojok sfon, HIZd
Mg dAEANE Aol ol AU 9lo],
FitA AFANF o2 Aol ojFfA L e
SEjitere] ALE A5 A EAH e o] o) Foizje}
g Aoz AAEY, £ dFAdYy 2HE 2
tal7] 913t R plasmid Q750 #Y3] o] Fof
Aot & Aoz AtgHTh

2 o

2% QANMHEANM EHE 55d 100FE o
oz 2159 FFA A3 FEATTHAAE
Attt g AR EANM Y HEde 2
Rl koh 335 2z 3559 UF2 ¥
girel of 2/38 AASYen 1 goE NaH
o] 7Z+H Y ol

21% gutAe] A AFPHENE AYEY et
Z gitA) AldE 2% quinolone Al G efA ol = 26-96
%, B-lactam Al ¥ 41-100%, aminoglycoside Al & 56-94
%, 7VErFA 97-99%2] WA &S Hon, &4 %Al
W2 N7t 26% %2 7H8 wkew Cp, Of Pf, Mx
32-35%, Ex, Cb, Ak, Gm, To, Rf 41-61%, 1} #] 107}
oFAiol M= 85-100%9] WHA&E JEMATE 90%
3o AR AAslE 90% MICE Cp 256ug/ml,
Rf 29.2ug/ml, Mx 144pg/miolgleony, U= 1824
e A¥AnggdAse o] ds Jelo] el
e WARE 7HAA UE&E AAbstATh kA
WASES A 3FoA AL 21372 oA
438 723 ey, Cm, Tc, Sm, Su, Ap, Tp, Ak,
Km, Gm, To, Ct, Cf, Nag] 13% ofalell A& B
Rol 1352 7} @i},
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= Abstract=

Antimicrobial Resistance of Pseudomonas aeruginosa
Isolated from Clinical Specimens

Won Ki Baek, MD; Sung Duck Paik, MS; Seong I1 Suh, MD!;
Jong Wook Park, MD?% Min Ho Suh, MD

Department of Microbiology, Keimyung University
School of Medicine, Korean military general laboratory’ and
Armed forces nursing academy’, Taegu, Korea

A total of 100 strains of Pseudomonas aeruginosa were isolated from urine(35), wound(34), sputum(16), and
other clinical specimens, and tested for antimicrobial susceptibility to 21 drugs including 6 drugs of quinolones,
5 of B-lactam antibiotics, 5 of aminoglycosides, and 5 other drugs.

Among the 100 strains of P. aeruginosa, 26% of the strains were resistant to norfloxacin, 32-35% to ciprofloxacin,
ofloxacin, pefloxacin, and moxalactam, 41-61% to enoxacin, carbenicillin, gentamicin, tobramycin, and rifampin,
and 85-100% to the other 10 drugs.

MIC 90% of the majority of drugs tested were higher than tested antimicrobial concentration except ciproflo-
xacin, rifampin, and moxalactam. All strains were found to be resistant to more than 3 drugs and 83 strains
were resistant to more than 10 drugs.

Key Words: Antimicrobial resistance, Pseudomonas aeruginosa



