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=Abstract =
Antimicrobial Resistance of Organisms Isolated from Clinical Specimens
Seong-I1 Suh, Jong-Wook Park and Doki Chun

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

One hundred and fifty-seven strains of staphylococci isolated from various clinical specimens and 80
of Gram-negative bacilli from urine of patients with urological diseases were tested for resistance to
antimicrobial drugs by microdilution broth method.

Among staphylococci, 50 to 89% of the strains were resistant to gentamicin{(Gm), kanamycin(Km),
erythromycin(Em), nalidixic acid(Na), and tetracycline. Ninety per cent MIC was lowest in ciproflox-
acin(Cp), followed by vancomycin(Vc), trimethoprim(Tp), enoxacin(Ex), and norfloxacin(Nf), with the
values of two pg/ml or lower. Twenty-seven strains were resistant to methicillin(MR), with 24 strains
of Staphylococcus aureus and 3 of S. epidermidis. All strains of MR S. aureus were resistant to oxacil-
lin, rifampin(Rf), Gm, Km, Em, Na, and Tc, and no strain was resistant to Vc and Tp. Almost all st-
aphylococci isolated from urine were S. epidermidis and sensitive to most drugs tested without MR
strain.

Among Gram-negative bacilli from urine, Escherichia coli(43 strains) was most frequently isolated,
and followed by Klebsiella spp.(11), Proteus spp.(10), Serratia spp.(10), and Pseudomonas aeruginosa (6)
in the decreasing order. The majority of E. coli and Serratia spp. were resistant to chloramphenicol
(Cm), Te, streptomycin, sulfisomidine(Su), ampicillin(Ap), Km, and carbenicillin(Cbh), and 50 and 90%
MICs of these drugs were also high. In Klebsiella spp., 54% or more were resistant to Cm, Su, Ap,
cephalothin, and Cb. Proteus spp. were susceptible to most drugs tested, but Pseudomonas were resis-
tant to nearly all drugs tested except Rf, amikacin, and moxalactam(Mx). All Gram-negative bacilli tes-
ted were found to be susceptible to Mx.

New quinolone carboxylic acid compounds, such as Nf, Ex, and Cp showed very high antimicrobial
activities against the majority of organisms tested except Pseudomonas, and 50 and 9% MICs of Nf
and Ex were always equal or 2 to 4 times higher than Cp.

Organisms multiply resistant to drugs were noted in almost all isolates tested. Twenty-seven strains
of staphylococci were multiply resistant to 11 or more drugs, and 6 of Klebsiella spp. to 8 to 11 drugs.
The most frequent multiplicity of durg resistance were 7 and 8, 12, and 13 in E. coli, Serratia spp.,

and Pseudomonas, respectively. No strain was resistant to more than 5 drugs in Proteus spp..

Key Words: Drug resistance.
= | Hlglon, ol & atAe BAA
N B2 2o, 535 Fgol BB dAWYEY FH £
Z FAZE S Yok, oleigk A Al 7t
B A A A% zHd S Aad 7
el Ahg-3ell whel mldEel] o} Aol A A o

459 el olP GAE FASAY 2T
A AFALS e o GAIE At

-283-

AYCHEtw | 1P 114.71.5.213 | Accessed 2016/01/11 14:53(KST)



o Fodslool AARFEIANE & F 3ot 2B of
W FFAE AUD FroE 2 EHE by
U ARAgE uE A-gstd Aa ATl
wo] 7|7 Wl = MEF FHEA Y Aol o]
Foi ok s, M2 Ml FFE AdulFol of
7holl 23s] 7] w)Eol rte|, whebd Riaje] A
&S 7tEA7lE Assh ",

ol A3t eFAIMAFE-L 53 2% 3TA s wol
AHEE = 3 &, W9l A el & 4 e
A€ dgd4de) gAY G FE FF A, 7
Eb ARl e AAA Aol o3t AgfRe] o
AR AgA A e z2Hd-E doA F Qs o]
g Ade F2 HUdlA o] Fofx)7] =l
W zredoleti shedl, I AT ool
$2] 4g3tAge wo] gor], 547 FFLRE
Escherichia coli, Acinetobacter, Klebsiella, Prote-
us, Pseudomonas 5% 54 e} o] 5L d
Fol @ AF A WG] FaAG 4
Well A 75 shaAlell AE3A =lo] WAL e
Aol goug o) & ol T A9FL A2t &
@3t A7t gl olgy S A ggFolzL
5 ke Hduel de] 220 9& 2k ol
I A FH 53] el AFse Aol go],
2 A4 5Y AR, 53 A4dA w2zt
£+ 95l do] ol e

EETH(Z)E $u| L3 gho] UeojA
F2 AL Ao, ofF A Wl
ko] Abxs|o] glow, #AF FtAlddl WAL Q7]
#&e dz 4x gedl, 15d& g-lactamase
ol s}F = =] %+ penicillin A Al 91 methicillin G|
£ 4ol 7 Aol Az wol Lelsleizkn glof
/l-] _E.;‘],(] 5‘_31_ 9\1‘—’]'"' 17, 32,37, 42, 44)

SelolAl AL WA Ak olF Fel 25 @
FA W W4 AEsh T WAL AL ok
AL ol BTl &g Alnsh A Al Fo
@ ATE ATE A2 47Hel AE HUAR
oA e TFs wagd B4 LG Gr-
am AT A4F Aol A A FAE L
v} 9lej 2 AzE BRIl who|v,

ME ¥ w
FA FAHY QLAE AALIA 7

P Bl 4 Leloly YAHOoE TFOR F
33 AL FAs & 2AeIA B A3 ARG

L AR AF v2gd s dogl Y kell4
Felg Aos WA AFAALAA 738 &
ZAANA Edwards ¥ Ewing®™ 9] aHiell =} &
A ste et

iy

Penicillin(Pc), ampicillin(Ap), carbenicillin(Cb),
methicillin(Mt), oxacillin(Ox), cephalothin(Ct), ce-
famandole(Cf), moxalactam(Mx), chloramphenicol
(Cm), tetracycline(Tc), trimethoprim(Tp), sulfisomi-
dine(Su), erythromycin(Em), streptomycin(Sm), ka-
namycin{Km), gentamicin{Gm), amikacin{Ak), to-
bramycin(Tb), nalidixic acid(Na), rifampin(Rf), van-
comycin(Vc), norfloxacin(Nf), enoxacin(Ex), cipro-
floxacin(Cp) & 24%& FA 312, 5l e}
FAFEAE Ak AHEgct. o] 4= N-
CCLS7} #A& wioll =lel ebgt E=fal &4l
AA g5 RELYE dbee] £¥3td YFR
Z s, Rad =t Aea g4sd FAEA
o} NCCLSoll A FAsle] gla 4 A& Merck
Index'® E=x= A|Z23]4+e] 7]E37) vt #el &4 &
Ela=w i

A ZddAt

Conrath 2} Coupe 7} 7]t w}oll =2} microdi-
lution broth ¥} . & AHA}EIG+ wpP® FAA|= X
2] 44 Axdl+= Mueller-Hinton(MH) broth
o] 0.3%%2] yeast extract ¢} glucose, 0.004% 2] phe-
nol red & H7}st pHE 7.28 4A3F AL}
o419 Pseudomonas®| ZAbdl= Oxidation-Fer-
mentation basal mediumell A A& A AZE ¥ 1
% glucose & #H7tsle] AL&dlgin, 7e} F9 A
A}oll &= MH brothel] glucose 2} phenol redw}t A7}
sl 283t

AAARE AApubele wh 9 xve] siggt ks
o, Dynatech 3]A}9] autodilutor & A}&3le 7
314 7} microdilution -& trayell 4 =z} o2
434 5 EE 3l o7)d] 18~21 A7} tryptic soy
brothel| A wfokgt FA|FS 7 FAwiz|ol| =}
3 3 Ast] T HFFEIE 10/misEF 4
A S FHY ray W] wixe] EF3}e] 35°Cell
A 18~21 A 7+ v ok} cbg, F WERFE Hof
HAFEAAFEMIOE 2ARGS. T 2%
2 wi= 2] Zets} glucose Ealloll 23 wix14 Hx
wstoll wtet 1A AL 4 Ak AT A9
9} Y. NCCLS7t A% upbol wigho=
AR A ek FA WA AL Lovian?] A
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Table 1. Isolation frequency and incidence of methicillin-resistant staphylococci from clinical specimens

.. . No. of strains N_o.(%) .Of Strain. no. of
Clinical specimen . strains resistant resistant MIC(ug/ml)
isolated to methicillin to methicillin

Ear 30 2( 6.7) 42 64
75 16

Throat 27 0

Pus 26 7(26.7) 9 21 >128
22 >128
28 64
38 64
83 64
97 >128
117 32

Wound 15 7( 46.7) 13 64
35 64
45 >128
104 >128
105 128
127 128
149® 32

Urine 13 0

Eye 12 0

Umbilicus 10 1{ 10.0) 57 16

Skin 8 3( 37.5) 36 128
142% >128
1439 >128

Sputum 5 3( 60.0) 34 128
53 >128
103 128

Cervix 3 0

Catheter tip 2 1( 50.0) 46 >128

CSF 1 1(100.0) 10 64

Knee joint 1 1(100.0) 80 >128

Chest tube 1 1(100.0) 61 128

Vagina 1 0

Pleural fluid 1 0

Oral cavity 1 0

Total 157 27( 17.2)

@ Staphylococcus epidermidis, the others are S. aureus.

AW E Aasgn, T4 50% 2 0% MICE F o180 15779 239 A2Y LEF 2 Ta-
2 Smith5*¥ o] A4t wbilel] we} Ak&-slglet. ble 13} o] #, AF, S|4 who] Laisign
A4, A9, F, WE, 945 4% AR 4
4 H F B =g}, o] § TR Staphylococcus au-
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Table 2. Antibacterial activities of drugs to 157 strains of staphylococci by microdilution antimicrobial su-
sceptibility method®

Drug® No.(%) of MIC(ug/ml)®
resistant strains Range 50% 90%
Pc 33(21.0) <0.097—>100 6.0 81.0
Ap 45(28.7) <0.125—>128 3.0 76.4
Mt 27(17.2) 0.5 —>128 1.8 67.2
Ox 27(17.2) <0.125—>32 0.4 >32
Nf 7( 4.5) 0.25—>16 0.8 1.9
Ex 3(1.9 0.25—>16 0.8 1.8
Cp 3( 1.9 0.125—>16 0.2 0.6
Ve 0 0.5—2 0.7 1.0
Tp 4( 2.6) 0.25— >64 0.7 1.6
Rf 26(16.6) <0.125—>128 <0.125 62.0
Gm 79(50.3) <2—->128 11.0 >128
Km 79(50.3) <2—>128 108.8 >128
Ak 26(16.6) <4—>128 <4 86.9
Em 89(56.7) <1—->128 45.6 >64
Ct 23(14.6) <2—128 <2 36.9
cf 9( 5.7) <2—-32 <2 11.9
Mx 27(17.2) <2—>128 6.3 106.4
Na 141(89.8) 8—>256 32.8 63.2
Cm 44(28.0) <2—>128 6.6 62.1
Te 120(76.4) <2—>128 28.8 105.7

% Media used: MH broth incorporated with yeast extract 0.3%, glusose 0.3%, and phenol red 0.004%.
% Abbreviation: see text.

¢ Criteria of resistance were determined as described in NCCLS M7-T.

9 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.

reus (34 ) 74 135 30| 3L, S. epidermidis (44 Yebit Vest Tpel: WAl & adgieh Ni,
) 2F4ew, 1% 2459 FNEFEI 3 Ex, Cpoll 4l AL 3~45F ""013:11, Cts} Cm
Z o] Wl xFo] MtuAo| g}, dix= 7F 9 115 et 50% 9 90% MIC=

Table 2% ZF¢| 75 Aol g WAFY » ATl g oAl Ae a2 Fdov AT

43t WAEE & A el Na, Tedl W43l Aol 76%
o]4o]9l e, Gm, Km, Em%dl= 50% o] 4] gl
2 7 e} oFAld] WAl T2 30% ol 3k, Mt
8} Oxoll+= oF 17%7F WAl g3, Nf Ex, Cp, Ve,
Tp, Cf 59l WATol gAY 6% ol35iet. MIC
o] WHle gAlel welA 2 AgE] g Pe
Al, Tp, Rf, aminoglycoside#], Em, cephalosporin
Al, Na, Cm, Te5 dl#-£2 <kAldl= MIC7L 32
~128ug/ml = 2 o]Al AE Uk 50% M-
ICE Gm, Km, Em, Na, Tc 5ol A& Eqto 7]
e} Aol A= 10pg/mlo]F9 ek, 90% MIC+= o
A2 50% MIC Kt} 84 =oF

Mt 4l 3 23 24 59 21‘%‘— oAl g
WA FAE Wei(Table 3), o430 FAgHFA ol
o] 3te] 80~100% 7+ »ngo]oq/q Mt s} TR AL

o] A& Aol ok

ol A et iﬂ‘—?_— 13 9] &=ul(Table 4), o] &
F 1 F7F A LFo| L, FHITF L 25 o
). o] & Pe, Ap, Mg, Ox, Nf, Ex, Cp, V¢, Rf,
Ak, Ct, Cf 5 ZA kAo 3l WAL Jel =
AL ggdon) Tp, Mxell WAlel AL 134 glgd

3, Gm, Km, Em, Na, Cm % Tcoll W4l ZHol
38"'77%’-‘6‘5 Ak, 50% 2 90% MICE =
2 YATFIL e dAldl AL Eokot sleb of
Al AL okt

Table 5% Mol A Kel3t E. coli 4352 WAk
A8 ¥ Aald] Cm, Tc, Sm, Su, Ap, Tp, Km %
Cb &€ 50%0o]Ate] WAelgda, Ctollx HAT
o] 18% A% T Na, Rf, Gm, Ak, Tb, Cf, Mx%3}
quinolone A ¢] Nf, Ex, Cp 52| ofAldl& AY =
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Table 3. Antibacterial activities of drugs to 24 strains of MRSA®

No.(%) of MIC(ug/ml)
Drug resistant strains Range 50% 90%
Pc 19( 79.2) 12.5—>100 69.2 >100
Ap 20( 83.3) 8—>128 78.8 126.0
Ox 24(100.0) 8§—>32 >32 >32
Nf 4( 16.7) 0.5—>16 0.8 >16
Ex 3( 12.5) 0.5—>16 0.8 >16
Cp 3( 12.5) 0.125—>16 0.2 10.4
Ve 0 1-2 1.0 1.0
Tp 0 0.5—1 0.6 0.9
Rf 24(100.0) 32—128 68.9 116.2
Gm 24(100.0) 128— >128 >128 >128
Km 24(100.0) >128 >128 >128
Ak 23( 95.8) 16— >128 104.7 >128
Em 24(100.0) 32—>64 >64 >64
Ct 22( 91.7) 8—128 41.7 76.8
Cf 7(29.2) 8—32 12.9 26.5
Mx 23( 95.8) 32—>128 >128 >128
Na 24(100.0) 32— >256 48.0 >256
Cm 11( 45.8) 4—64 8.0 57.3
Te 24(100.0) 32—>128 32.0 89.6

@ Methicillin-resistant Staphylococcus aureus. Three strains of methicillin-resistant S. epidermjdis were excluded.

Table 4. Antibacterial activities of drugs to 13 strains of staphylococci® isolated from urine

Drug No.(%) of MIC(ug/ml)

resistant strains Range 50% 90%
Pc 0 <0.195—12.5 0.2 5.3
Ap 0 <0.125-8 0.8 5.4
Mt 0 0.5—4 1.4 3.2
Ox 0 0.125—-0.5 0.3 0.5
Nf 0 0.25—-2 0.4 1.0
Ex 0 0.5—-2 0.5 1.0
Cp 0 0.125—0.5 0.1 0.2
Ve 0 0.5-2 0.5 1.0
Tp (7.7 0.5—>64 0.4 6.8
Rf 0 <0.0313 <0.0313 <0.0313
Gm 6(46.2) <2—64 7.0 53.6
Km 8(61.5) <2->128 >128 >128
Ak 0 <2-8 4.0 6.3
Em 5(38.5) <l—->64 <1 >64
Ct 0 <2 <2 <2
Cf 0 <2 <2 <2
Mx 1(7.7 <Z—>64 6.0 15.2
Na 8(61.5) 8—-32 19.0 29.4
Cm 6(46.2) 4—>128 12.0 >128
Tc 10(76.9) <2—>128 72.0 >128

® Among 13 strains, two were Staphylococcus aureus and 11 were S. e¢pidermidis.
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Table 5. Antibacterial activities of drugs to 43 strains of Escherichia coli®

Drug No.(%) of. MIC(ug/ml)

resistant strains Range 50% 90%
Cm 28(65.1) <4->256 150.4 > 256
Tec 30(69.8) <4—>256 142.6 242.6
SM 28(65.1) <4—>256 33.6 243.2
Su 32(74.4) <32—>2,048 >2,048 >2,048
Ap 37(86.0) <4—2>256 > 256 >256
Tp 22(51.2) <2—>128 80.0 >128
Na 2( 4.7) <4—64 <4 <4
Rf 2( 4.7) <4—>256 8.0 8.0
Km 24(55.8) <2—>256 80.0 > 256
Gm 1( 2.3) <2—64 <2 4.0
Ak 0 <4—8 <4 <4
Tb 1( 2.3) <2—128 <2 4.0
Ct 8(18.6) 8—64 10.6 24.5
Cf 1( 2.3) <4-—32 <4 10.7
Mx 0 <4-—8 <4 <4
Cb 37(86.0) <8—>512 >512 >512
Nf 0 <0.0313—1 0.1 0.1
Ex 0 <0.0313—2 0.1 0.2
Cp 0 <0.0313—0.3 <0.0313 <0.0313

% MH borth with glucose 0.3% and phenol red 0.004% was used for the test of E. coli and other
enterobacteria.

Table 6. Antibacterial activities of drugs to 11 strains of Klebsiella species

Drug No.(%) of MIC (1g/ml)

resistant strains Range 50% 90%
Cm 6( 54.5) <4-—256 48.0 204.8
Te 3( 27.3) <4—256 10.0 243.2
Sm 2( 18.2) <4—256 <4 30.4
Su 6( 54.5) 1,024—>2,048 1,024 >2,048
Ap 11(100.0) 64— >256 >256 >256
Tp 3( 27.3) <2—>128 <2 >128
Na 2( 18.2) <464 <4 30.4
Rf 0 8—16 9.7 14.7
Km 5( 45.4) <4—-256 24.0 > 256
Gm 5( 45.4) <2—126 6.0 30.4
Ak 0 <4-—16 <4 7.6
Tb 3(27.3) <2—64 <2 31.2
Ct 6( 54.5) <4—>256 24.0 243.2
Cf 5( 45.4) <4—>256 14.6 121.6
Mx 0 <4—16 <4 <4
Cb 9( 81.8) 128—>512 >512 >512
Nf 0 <0.0313—2 0.1 0.3
Ex 0 <0.0313—4 0.4 1.9
Cp 0 <0.0313-0.5 <0.0313 0.2
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Table 7. Antibacterial activities of drugs to 11 strains of Proteus species

Drug No.(%) of MIC(yg/ml)

resistant strains Range 50% 90%
Cm 2(18.2) <4-—128 8.0 60.8
Te 4(36.4) <4—64 10.0 31.5
Sm 0 <4-—16 <4 8.0
Su 1( 9.1) <32—>2,048 <32 <32
Ap 6(54.5) <4—256 64.0 185.6
Tp 0 <2—8 <2 <2
Na 0 <4—16 <4 8.0
R 0 <4—8 <4 8.0
Km 1( 9.1) <4—>256 <4 <4
Gm 0 <2 <2 <2
Ak 0 <4—32 <4 <4
Tb 0 <2 <2 <2
Ct 5(45.5) <4—>256 12.0 > 256
Cf 2(18.2) <4—64 <4 30.4
Mx 0 <4 <4 <4
Cb 0 <8 <8 <8
Nf 0 <0.0313—-0.1 <0.0313 0.1
Ex 0 <0.0313—-0.5 0.1 0.3
Cp 0 <0.0313 <0.0313 <0.0313

Table 8. Antibacterial activities of drugs to 10 strains of Serratia species

Drug I_\Io.(%) of. MIC(xg/ml)

resistant strains Range 50% 90%
Cm 8( 80) 8—256 128.0 230.4
Tec 10(100) 32—>256 192.0 >256
Sm 8( 80) <4—>256 >256 >256
Su 9( 90) 128—>2,048 >2,048 >2,048
Ap 10(100) 128—>256 > 256 >256
Tp 2( 20) <2—>128 <2 >128
Na 1( 10) <4—>256 <4 <4
Rf 2( 20) 16— >256 24.0 >256
Km 9( 90) <4—>256 >256 >256
Gm 5( 50) <2—>128 8.0 >128
Ak 1( 10) <4—32 10.7 32.0
Tb 7( 70) <2—>128 >128 >128
Ct 10(100) >256 > 256 >256
Cf 10(100) 32— >256 > 256 >256
Mx 0 <4—-32 <4 8.0
Cb 8( 80) 64— >512 >512 >512
Nf 0 0.5—4 0.8 2.0
Ex 0 0.5—8 0.8 2.0
Cp 0 0.125—-1 0.3 0.5

- 289 -

AYCHEtw | 1P 114.71.5.213 | Accessed 2016/01/11 14:53(KST)



Table 9. Antimicrobial activities of drugs to 6 strains of Pseudomonas aeruginosa®

Drug No.(%) of MIC(ug/ml)

resistant strains Range 50% 90%
Cm 6(100.0) 64— >>256 > 256 > 256
Tc 5( 83.3) 16—>256 256 > 256
Sm 5( 83.3) 16—>256 24.0 > 256
Su 6(100.0) 1,024—>2,048 >2,048 >2,048
Ap 6(100.0) >256 > 256 >256
Tp 6(100.0) 64—128 64.0 89.6
Na 6(100.0) 64—256 128 230.4
Rf 0 8—16 10.0 14.8
Km 5( 83.3) 32—>256 >256 >256
Gm 5( 83.3) <2—>128 >128 >128
Ak 1(16.7) <4—>128 16.0 >128
Tb 5( 83.3) <2—>128 128.0 >128
Ct 6(100.0) 256 — > 256 >256 >256
Cf 6(100.0) >256 > 256 > 256
Mx 0 8—32 13.3 27.2
Cb 5( 83.3) 64—>512 >512 >512
Nf 3( 50.0) 1->16 4.0 >16
Ex 3( 50.0) 2—->16 4.0 >16
Cp 2( 33.3) 0.25—>16 2.0 16.0

% Oxidation- Fermentation basal medium without agar and incorporated with glucose 1% was used for test.

Table 10. Distribution of multiple drug resistance of organisms tested

Multiplicity of Staphylococcus E. coli Klebsiella Proteus Serratia  Pseudomonas
drug resistance (157)@ (43) (11) (11) (10) (6)
15 4 0 0 0 0 0
14 9 0 0 0 0 1
13 - 8 0 0 0 0 4
12 2 0 0 0 3 0
11 4 1 1 0 4 0
10 0 1 2 0 1 0
9 1 4 1 0 0 0
8 7 9 2 0 0 0
7 10 9 0 0 0 1
6 9 5 0 0 1 0
5 9 2 0 0 0 0
4 15 2 1 1 1 0
3 22 3 0 3 0 0
2 42 1 3 2 0 4]
1 15 2 1 4 0 0
0 0 4 0 1 0 0

@ No. of strains in parenthesis.

B

o

2 FF7 Al ot 50% MIC= F Cb 5ol ¥, 90% MICE ZFL A3
57t %2 Cm, Te, Sm, Su, Ap, Tp, Km, A=t
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Klebsiella @] WA ek4r-S B Table 631 o]
Rf, Ak, Mx, Nf, Ex, Cp 5ol W4l o] ¢lgd
3 Sm, Nadl& 2Fubte] WAl i, 7]e} Al
£ 3~1137F WA4S dehhgleh. 90% MICE 50
% MIC S -2 7A3-& B9l oy vz 50% MI-
CRr} =9ten, Cm, Tc, Tp, Km, Ct, Cf 594
£ 50% MICe| ®3le] 433 Esict.

Proteus¢] HAELEE ¥ Cm, Su, Km, 2 Cf
dle #z 1~2F7F WAL, Te, Ap, CtollE
4~6F7F WAelglee, 7lel oAl WA Tl
dgdet. 50% MICE Apoll: 64ug/mlo] gl
71e} ekAlo|Aw yotar, 90% MICE Cm, Tec,
Ap, Ct, Cf5d A =9t

Table 82 Serratia ®] WAXEZE ¥ 244 Tp,
Na, Rf, Ak, Mx, Nf, Ex, Cp 5oll= WAdFo| oA
4, 1~2% FEQou Seb eklel 50~100%
9 ol WAolgde}. 50% MICE Cm, Tec, Sm,
Su, Ap, Km, Tp, Ct, Cf, Cb-5 A+ =93, 90
% MICE zhg 7gkg H i,
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WA o] 228 o 4 9lX, E cokid e 7~
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Hrbe i o, Mt 2de 42T 13655
F 2%, WAET 25%F 37950 ot 247
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o4 Med42e el gl ¥k w % A3
Varaldo 5% 9] B39 &z 3}x] -

Mt 4 E7& b aEAlol A% a4
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JFdAE Ox, Rf, Gm, Km, Em, Na, Tc S| =
AEF7E Aolglet. 2822 MY EFL %
2 oA ds ZARAE g B o5 g
. Z2#d Ve o Tpells AT gL, 90%
MICE #7+ 1, 0.94g/ml& o} Verb Mty
A X 23 E3AQ dAlels Bl dx]s)
e TpE o FFAL Atz wuslel 3
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ol AF HAS 2. a4 Fg 2FA03
T2 A o] WA ZFo e, MUl 4
+ EelEA gged, 2059 FAGAF 659
FAoll i ste] 39~77%9] Fo] WAL RGPS 2
Atk sAlole AS QYA AE4 S vhebdos,
ol 2 AN Yeld 2T Assit ol
sl h2e, ol d Leldt TEE WU
A YAY 2 BAA Qe A0 47,

kel wold 2 G4l mel phe Fol wels)
=ul AWaAlTe] 713 2o | Pseudomonas E 2
+ 93, F9E 4L + 9E A= 49F ggol
RIS B A AT 4 sk who] 2l
A TFL E coliqld]l o] 59 odAlUA-L FHFW
s o] ol 2o BIel gro] U4k ghe] A4
Cm, Tc, Sm, Su, Ap, Km, Cb5ol| W4lal To] wk
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Tp, aminoglycoside 7], cephalosporinAl F-oll W4
A Fol wgtol oI% Al A& wAH grhe
thul Proteust= w57F Aol Hadd = glov
Te, Ap, Ct5& Al SRl g W4T A
et

£ Addl A= Nf, Ex, Cp-% quinolone Al 3
AE AYstgdadl, ol dA= TF 539 Mt
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117]. D‘%-ol 9};}_:1.15,34,:51_ % '%'_5‘;,]01]/("5 Mt\»ﬂ
E wollAq Eelsl 27 9 ATl o &
Aol 440l £ A2 Bop A7 M4
A3t R2d 5 28] EAdHoT xY S
& Aoz AAR. Wryel TAFTd o]
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monasol| 23t 4% AR FEE A= 7
= FAAEF7E o] sk dsl o] Fed. =7 cep-
halosporin ) 9] 3451 4] Mx -2 otdl| 4 33 Ps-
eudomonas ¥ ozl AW AT E FL FHL
Vel oz, WATFE ek, 28 29 157
F(Table 1) @ Mt WA 34 3 (Table 2)ol] gle]A
£ 24dal Cf7} Mxdl #&l 50% 2 90% MIC
2l JAREE #H4 kel Frongillo %2
1A gl Cte Mt A Tl A Mol b 4
Bolu} Cf: mahiAel etz Rushedial,
A AE Mt4 34 Et(Table 2ol Hal
Ct9] 50% % 90% MIC 7} Cfol] wla] 2~3u] 3
E &=gk3, =g JAREE Ceol] 92%, Cfdl 29
%2 Ct7} ¥4 ¥sich.

Al WAl el A FAg A= A4
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% oblol WAE AHE 247k Bl oleig
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% ohASl FUAT Foiok U] AL A42H
o EG ol aFe Wt 4 Srkske &
Al sle =2 g3 Satel ARl el o
FA HEAAAE REA AN ARG BT
Auste] BAGO A ool F2E chepAl 4
23 oo} shAch.

n
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frooff 2 30 aY 12 ox
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®
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o g

2 &

Z4F AR A Rt TETFF(2F) 157
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ol 334k, T 157 Fd A= 90% MICHF ci-
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reptomycin, sulfisomidine(Su), ampicillin(Ap), ka-
namycin(Km), carbenicillin(Cb)5-oll WA ¥l =7} =
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AW EsL Fokon], HA 100%2] HAUEE Hol
= ME 7F AA=L

Nf, Ex, Cp5 quinolone#] ¢Fdl&= A2 o y3
o BATRA £ FE4E 2, Preudo-
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kA W42 ETdl A 27 54 115 o] 49
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%, Serratia~ 11~22%, E. coli+ 7~8%, L
2| Klebsiella's 8% o|AollA chebAlu4d & o
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ol MAg AxE A2 sisish

ot
o
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