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OXA-23 =& IMP-1 f-Lactamase #34 Acinetobacter
baumanniiol] 2|8t Z+A | Fx} G35

Hf & : & AFoAs 7412 3k T Yol A E-8]H Acinetobacter baumanniis ™/ 2 2 imipenem
WA d s A8 7173 T 8t A} kA T
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enterobacterial repetitive intergenic consensus (ERIC) PCRZ 2] 9 8hA A A S A} o]— A

A 1} A 72 S F 58F9 A baumannii7t QA A A EYEHAOH, o] S 145 (24.1%)7} imi-
penemol] WAd o] A t}. Imipenem WA 145 5 9F+ Hodge W ol FAdolql o, o] & 25+ EDTA-disk
synrey ¥ LIS Hodge Wil P TR bl FUAE A1 99201, ol P

blage, FAAE 21U AT OXA-23S WAL= 739 IMP-1S A A 5= 23 ERIC PCRo| A 2
&Y gk band FE BT

A B AdaHEA A v‘?‘ﬂ% A. baumannii 9FE OXA-23 32 IMP-1 B-lactamase A /J o] 2] 3} A
imipenem W42 d5otlos & ‘F 9]%l o1, ERIC PCRS E3}e] OXA-232} IMP-1 A #5=

5108
1 9ol Fake] g S A ghxpe] A A A 2 E A baumanniis g 2.

G AT B 3 A o7 Al Y6t th. Carbapenemase 2} metallo-f3-
lactamase /‘g /‘4 -ﬁL /] A S 93le] Hodge ¥ 3} EDTA-disk synergy Al &S A]33}3it} IMP, VIM 2
OXAE f4A HAES 93 39 42 (polymerase chain reaction, PCR)2- A] 83131 21, PCR AH&E-2] <
71 E B4 S Edlo] f-43 2 321519 th. Isoelectric focusing © & B-lactamase?] S4 A & =731 o,

Zt A LA A EAS S 7 UAgT

N B 71 “H%"ﬂ At A AN A baumanniiol| ©) ¢ A F
of We| A aAR ALesel SrH1A6). e A2
Acinetobacter baumannii'= H3, &= AP, o i EH—% W o A &= imipenemel] o g+ A S 3k A.
2719, AR, S 5 R 89 29EE & bamanniz} AV 7 S0} A 4 0.2 47k 19l

w3l | Pseudomonas aeruginosa©l ©]o] F HA 2 &3 a9l
HAZtA S ftels T v E aggAtdolth A. baumannii7} imipenemol] o) gt WA & & 535t= 7}
[1]1. A. baumannii’= o1& A o tha] HAA S = A =93k 71 AL B-lactamase®] A4 ©] TH7-9]. Ambler
WA S Ay 7] wf Fo] o] Al &3 7= X class Be] IMP, VIM, SPM, GIM & metallo-f-lactamase =
B+ 4A %t}H2.3]. ImipenemS Al E 2] 2H9] porind & P AdslE U R 414 ¢l carbapenemase©] T}
o] 3}A| F3}3}aL, penicillin-binding protein¥}2] %3} =7} o]5 ® 4+ penicillin, §H ¢ 2 #H Y cephalosporin,
=on, 138 7kto] A3 B-lactamaseo]] of gF <F carbapenem 5 aztreonam-< #| €] 3l B-lactam & A o ¥
73 o] oJEFe] B-lactam A o H|B| A FH o2 = Lo s o] 9lem, EDTAC o s A &7 o]
AA == EA o] 9lth. IMPE metallo-B-lactamase = 1988
*o] =g 20049 nAlt gt o)) AR oz e W QB A B2 P aeruginosad] A & B Q) o

M o 205729 A& :05/8/19

S i #{[10], 2157120 17714 o] 4] W% o] wn¥l 9ok VIM
(602-702) F-2k3gAA] A g 3471A] 3 metallo-B-lactamase= 1999 o] e & oA £l P.
A gt oA g Akl gt aeruginosadl| Al A3 WA QA oM [11], A A 74A] 11714
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P. aeruginosa© 4] A 28 3 2] metallo-f-lactamase]
SPM-17} GIM-1o] 7247} B 315 9 tH[12,13]. S ol A &
VIM-2E A 3}+= P. aeruginosa, Pseudomonas putida, A.
baumannii, Acinetobacter genomospecies 3, Serratia
marcescens 'L Enterobacter cloacae7} B.11H v} 9Jt}[14-
16].

Class D2] OXA?_Sﬂ B-lactamase= oxacillin®} cloxacillin
o o3 &4 o] £ 0] 9t} OXA-23,-24, 25, -26, -
27, -40, -48 = XA B-lactamase:= carbapenemol|
&k 7he 5]] 2 = Aoz I ATH17]. OXA-
23& 1985\ A= |4 E2]¥ imipenem WA 4.
baumanniiol ] = 191 21 [18,19], ] ol &= ARI-
102 E3 o1 I+ 0XA-232 2 7] % = %1 t}H20].
OXA-24%= 19974 ~moo A A gad e ooyl
imipenem WAl A. baumannii 7oA &% Y oH[21].
OXA-48-2 2001'd E o] 7] o A 2] ® Klebsiella
preumoniae) A 7 %5 ATh22]. T A E 2004 71
5[23]°] OXA-23 B-lactamase A4 ol 2] 3} imipenem A
< 8 53 4. baumanniiz} U o] &ttt B 13t A T

Imipenemel] WAIQl 4. baumannii®] &3 2 AL o]
AT < BES A2 ol &L AEAL F U]
of QAo Fhe BACITh B ATl N ik
gt 2 oA 2l E 4 baumanniiE 4 S 2 imipe-
nemoll o) )4 WL ZALEIT o] B v Aol A
&} carbapenemase®] A H S FH IO 2 o] AT

A AL AT S A A vl et e
#71% A28 AFAnA 4
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1. O &
2004 6€elA 9¥€e AW w HSHYA At
o] JdANA EelE A baumanniis o2 519

. A5HA Asteg sy Wz Vitek GNI card
(bioMerieux Vitek Inc., Hazelwood, MO, USA)
2 FFE 5459,

2.

o

oH 24 Al

National Committee for Clinical Laboratory Standards
(NCCLS)e] Aol whehA v =2 i o= ata] 7+
FA LS A DA TH24]. A vl A3 EE ampicillin,
ampicillin-sulbactam, piperacillin, piperacillin-tazobactam,
cefoxitin, cefotetan, ceftazidime, cefotaxime, cefepime,
aztreonam, meropenem, imipenem, gentamicin, tobramycin,
amikacin, ciprofloxacin, tetracycline % trimethoprim-
sulfamethoxazole T] 2~=(BBL, Cockeysville, MD, USA)E
ALE3 AT A =R S Yot X F Escherichia

coli ATCC 259229] 2473 & T-A] o A

)
o
30
o

3. Carbapenemase MM7F MY

Hodge ¥ © & carbapenemase A T F+5 A H3IA
T}H25]. E. colt ATCC 259222] Bt= = 0.5 McFarland & 9¢
3 Mueller-Hinton 3+ (Difco, Detroit, MI, USA)el| 1L

2 74] HEstd o). viA 9] Z% ol imipenem T ~=(30 pg,
BBL)E ¥ £ AT FTE YeolZ YxaAZFEH ¥

#o 7l = & 22 A el 35t R 57

4 BN BN W F AGEE HE A FYH R
wst e Relel v A E WAl FAEE PR
245

4. Metallo-f-lactamase MM MEAIE

Lee 5[25]9] W o] w}gbx] EDTA-disk synergy A] & ©
= Auean. 2, £ FE 9L u2goz AR
%, Tryptic soy broth(Difco)ol] 3—‘3}0# 0.5 McFarland 2
g8 ZEAG. AT FHY S HE 22 Mueller-
Hinton 3t o] E2A H =3 5, 5 mM EDTA t] -3 &
7}8H %3 imipenem¥} meropenem ©| A= (Z} 30 pug,
BBL)E <o = 7HEAte] b4l 1.5 emvt H =S
A e e Aol HEE A= 35T F27] 184]
bt & A9 E #5319 =, F U3 Alolo A A
SR o gt Ao FFHYo] AAEHW FPo=
Nl A=

Z| A4 HME=(minimum inhibitory concen
tration, MIC) &3

NCCLS g1 8|4 o &2 MICE 5% s th26]. Al
g+t A 2 & piperacillin, piperacillin-tazobactam, cefta-
zidime, ceftazidime-clavulanic acid, cefepime, imipenem 2
meropenem2- AF-8-3} T} Al & 10¢ colony forming
unit& A & 8FA 7} 2+ 0.06-256 pg/mL =2 T4
Mueller-Hinton 3% o] Steers replicator (Craft Machine,
Chester, PA, USA)E HZ3}9th 37C 3714 7oA
18A]ZF v & & A o & HEe S s
#Fe . YEB 2 Aete] EFFT E. coli
ATCC 259222 A}£-31<

6. Isoelectric focusing (IEF)

B-Lactamase®] pl 2+¢1S 93] A IEFZ A3 o]— 7o
Matthew 52719 o] Wt A @A o] F2 <
polyacrylamide gel (pH 3.5 to 9.5; Pharmac1a LKB,
Piscataway, NJ, USA)ol] & %3} 12 LKB Multiphor [

apparatus (Pharmacia LKB)Z ©]-83}o] 7] 3} ¢}
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Table 1. Sequence of the PCR primers
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Product size (bp) Accession No.

Related S-lactamase genes

Name Nucleotide Sequence
IMP-1F " -GCTACCGCAGCAGAGTCTTTG-3
IMP-1R " -CCTTTAACCGCCTGCTCTAATG-3'
IMP-2F " -ATGTTACGCAGCAGGGCAG-3’
IMP-2R " -ATGCTCAGTCATGAGGCGC-3
IMP-4F " -GAAGGCGTTTATGTTCATACTTCG-3’
IMP-4R " -GCGTCACCCAAATTACCTAGACC-3’
IMP-11F " -GAGAAGCTTGAAGAGGGTGTTTAT-3'
IMP-11R " -AGGTAGCCAAACCACTACGTTATC-3'
IMP-18F " -CATTGCTGCTGCAGATGATTC-3'
IMP-18R " -CTGCAAGAGTGATGCGTTTC-3'
IMP-19F " -GTTTTATGTGTATGCTTCCTTTGTAGC-3'

5

5

5

5

5

5

5

5

5

5

5
IMP-19R 5 -CAGCCTGTTCCCATGTACG-3’
VIM-1F 5 -GTTTGGTCGCATATCGCAAC-3’
VIM-IR 5 -AGACCGCCCGGTAGACC-3'
VIM-2F 5 -GTTTGGTCGCATATCGCAAC-3’
VIM-2R 5 -CTACTCAACGACTGAGCGATTTGT-3’
GIM-1F 5" -CAGGGTCATAAACCGCTAGAAG-3’
GIM-1R 5 -AACTTCCAACTTTGCCATGC-3’
SPM-1F 5 -GAGAGCCCTGCTTGGATTC-3’
SPM-IR 5" -GCGACCTTGATCGTCTTGTT-3'
OXA-23F 5 -ACTTGCTATGTGGTTGCTTCTC-3'
OXA-23R 5 -TGTCAAGCTCTTAAATAATATTCAGC-3’
OXA-24F 5 -GATGAAGCTCAAACACAGGGTG-3'
OXA-24R 5 -TTAAATGATTCCAAGATTTTCTAGC-3'
OXA-48F 5 -GATTATCGGAATGCCTGCGG-3'
OXA-48R 5 -CTACAAGCGCATCGAGCATCA-3’
GES-F 5 -GTTAGACGGGCGTACAAAGATAAT-3'
GES-R 5 -TGTCCGTGCTCAGGATGAGT-3’

656 S71932 IMP -1,-3, -6, -10
938/991 AJ243491 IMP -2, -8,-10,-12, -13

473 AF244145 IMP -4,-5,-7,-9

420 AB074436 IMP -11,-12,-21

634 AY780674 IMP -18

679 AB201265 IMP -19, -20

581 Y 18050 VIM -1, -4,-5,-7,-11

645 AF191564 VIM -2,-3,-6,-8,-9, -10

613 AJ620678 GIM -1

783 AY341249 SPM -1

817 AJ132105 OXA -23,-27,-49

687 AJ239129 OXA -24,-25,-26, -40, -72

845 AY236073 OXA-48, -54

903 AF329699 GES -1,-2,-3,-4,IBC -1,-2

IEF3F gel2 0.05% (500 u#g/mL) nitrocefin -89 (Becton
Dickinson Microbiology System, Cockeysville, MD, USA)
o] o A3}l B-lactamase?] pIS =% 33 o}

o
ol
Il
0=

Holl 25t f-lactamase F&

B-Lactamase®] %3 & =3+ 3 w2 (polymerase
chain reaction, PCR)©_ 2 /\] sttt A7 g A=A
o] we}x IMP& metallo-B-lactamase= IMP-1, -2, -4, -11,
-18 9 -199] 670 73, VIME metallo-pB-lactamase = VIM-
1 2 -29] 27] %3, 0XA¥ carbapenemase= OXA-23, -24
2 -489] 37 73 o 2 7o A primerg 1 QFH3FH T} o}
Yol Hu% A ¢¢-& GIM-13} SPM-1 2 class A2] GESE
B-lactamase] F-A A A& 9= 2+ 1249 primerS
1¢F3FA T} (Table 1). B-Lactamase -2 2}2] A7 g &
GenBank (http://www .ncbi.nlm.nih.gov)ol| A # 3} 2.,
DNA Space version 3.02 (Genetic Systems, Hitachi, Japan)

¢} Vector NTI Suite (InforMax, Frederick, MD, USA)S A}
€3} multialignment ¥4 Z 3} of] 7] 2 3}<] B-lactamase -+
AApe] Hol Al FEE AILAZ kst 1k
AlEEA eF ESBL fx#ke] 71 E 5% & BLAST
(http://www .ncbi.nlm.nih.gov/BLAST/) 2 #4313} t}. A]
FA S TSBel HEste] 37CE aF 33 K gl Fatgl
1’4— HH Gl 1 mLE FHdlo] 557 13,000 xg&2 YA &,
L FARE S/ 500 pLoll F-FAFA T ©]

Z 13,000 x g2 LA s, AANAS FH s
o] x| DNA —%%"“ © 2 AHE38ith DNA 29 5 ul,
primer Z} 1 #L, deoxynucleotide triphosphates 2.5 mM (8 u
L), Tag DNA polymerase 2.5 U (0.5 p#L), 10X TAE buffer
10 uL 2 SF75 755 s £33} premixE 5T
o] 2 Gene Amp PCR System 9600 (Perkin-Elmer Centus
Corp., Norwalk, CT, USA)S. & 947 & 30% 3} denatura-
tion, 58 C & 30% 3} annealing, 72°C & 30% 3} extensiond}
L 30 cycle?] PCRE A3ttt ZZ A 3 uLS 2%
agarose gel (Promega, Madison, WI, USA)2] Z-of ¥ 11 40
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Table 2. Antimicrobial susceptibilities of A. baumannii isolates

o
0B
Jo
Tk
re
it

% Resistance

Antimicrobial agents

IMP-S (n=44) IMP-R (n=14) Total (n=58)
Ampicillin 93.2 100 94.8
Ampicillin-sulbactam 0 50 12.3
Piperacillin 23 92.9 24.6
Piperacillin-tazobactam 23 78.6 21.1
Cefoxitin 86.4 929 87.3
Cefotetan 97.9 85.7 94.5
Ceftazidime 45 929 259
Cefotaxime 13.6 929 32.8
Cefepime 2.3 85.7 224
Aztreonam 63.6 78.6 67.2
Imipenem 0 100 24.1
Meropenem 0 100 24.1
Amikacin 6.8 929 27.6
Gentamicin 9.1 929 293
Tobramycin 9.1 929 293
Tetracycline 6.8 714 224
Trimethoprim-sulfamethoxazole 114 714 259
Ciprofloxacin 45 85.7 241

Abbreviations: IMP-S, imipenem-susceptible isolates; IMP-R, imipenem-resistant isolates.

27 A7 EeAA bandS G FEAE S
DNA extraction kit (Qiagen, Hiden, Germany) & agarose gel
oA ¥ &, Sequenase Version 2.0 DNA sequencing kit
(U.S. Biochemicals, Cleveland, OH, USA)Z o] &3}o] oF
WEow 471 d e B4 53

8. Enterobacterial repetitive intergenic con-
sensus (ERIC) PCR

ERIC PCR=z w9 34 A4S zAsA o
Primer 2+ ERIC 1R (5 -atg taa gct cct ggg gat tca c-3" )3}
ERIC 2 (5 -aag taa gtg act ggg gtg agc g-3' )& == H A
Al vk A g S AFE-SESITH28). 5 EREE-2 dATP,
dCTP, dGTP & dTTP Z} 0.2 mM, 50 pM primer, Q31 F
o] A A28 10 nge] 33 DNA, 25 mM2] TAPS [N-
Tris(hydroxy) methyl-3-amino-propane sulfonic acid, pH
9.3], 50 mM KCI, 4 mM MgCl, 2 1.25 U2] TaKaRa Ex
Taq polymerase (Perkin-Elmer Cetus, Norwalk, CT, USA)E
¥3}3F 1 mM 2-mercaptoethanol 50 #uM2] &£3Fol 0 2 A
ottt 95Tl A SEZF vESAIX £, 52Tl A 13,70
Tl 52, 92CAA 124 353 S3F 9k-gA17]32,70C
AN 1023 A% WA AT SEFAEG L) 2% Sea-
kem LE 3+ (BMA, Rockland, MA, USA)ol| Al £33}
th. Band®] 7= of AF#lo] bando] #xbF} H = 2t
TFE vl wstH, 7 7 ©]/d 2] band 2po] 7k glowd o3t

A AABAI glE Aoz Attt

i

1. SEH 2N o

A& 7|7t = & 58F9 A. baumannii7} =3HAH4A 3k}
2078, LREH F gkap 367 B o] el kAt 27 o] 1A Al el
A EAE, o] F 375 57 HAL 1057 &
AA, 675 AAAA, 475 AAA, 1= 5 AA
A EEEdT. ol s
sulbactam, piperacillin 2 piperacillin-tazobactamel] T &+ 1}
ANEL 247 94.8%, 12.3%, 24.6% X 21.1% = S-lactamase
AAAZE EFE A5 WA E] HolAl & A4S A
t}. Cefoxitin¥} cefotetanol] o 3t U] 4 &2 87.3%<} 94.5%
2 EZqtom, ceftazidime, cefotaxime, cefepime, aztreonam,
imipenem, meropenem 5 W ¢ B-lactam & Aol o] 3
WA EL 2t 25.9%, 32.8%, 22.4%, 67.2%, 24.1% 2
24.1%A . Imipenemol] WA Q1 145 & meropenemo]] =
FAl WAdelom, T Ao F3Hl 5= flSl
t}. Imipenem WA T 5 F 47 A &4, 97 =
Aty F A, 1F= gl A 2 E Ao
Imipenem3} meropenemel] 4 <l

T 2] ampicillin, ampicillin-

2] gentamicin,
tobramycin, amikacin, tetracycline, trimethoprim-
sulfamethoxazile & ciprofloxacinel] tf gt WA & z}z}
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Table 3. Characteristics of imipenem-resistant 4. baumannii isolates

Age/ MICs (u#g/mL)
Isolate Sex Ward Specimen Hodge EDTA Genotype
PIP TZP CAZ CAZ/CLA* FEP IPM MEM

K0420673 71/M  General ward Urine 64 4 >256 >256 128 32 16 + + IMP-1
K0421793 46/M General ward Urine >256 16 >256 >256 256 8 + + IMP-1
K0420859 65/F General ward Urine >256 32 256 >256 32 16 + - OXA-23
K0418396 61/F General ward Pus >256 128 256  >256 64 16 16 + - OXA-23
K0418480 64/M Intensive care unit Sputum  >256 128 256 >256 64 16 16 + - OXA-23
K0418919 72/F Intensive care unit Sputum  >256 128 256 >256 64 32 16 + - OXA-23
K0419543 79/M Intensive care unit Sputum  >256 128 >256 >256 64 32 16 + - OXA-23
K0419583 56/F General ward Sputum  >256 128 >256 >256 64 16 16 + - OXA-23
K0425685 1/M Outpatient Urine 128 32 4 8 8 8 4 + - OXA-23
K0424931 51/M General ward Sputum 16 4 32 32 16 8 2 - -

K0418843 45/M General ward Bile juice 256 32 128 256 128 2 4 -

K0418529 63/M Outpatient Urine >256 32 128 256 32 2 4 - -

K0420039 58/F Intensive care unit Sputum >256 128 >256 >256 >256 2 4 - -

K0425523 57/M  General ward Pleural fluid>256 64 128 256 32 1 4 - -

a Clavulanic acid at a fixed concentration of 4 #g/mL.
Abbreviations: PIP, piperacillin; TZP, piperacillin-tazobactam; CAZ, ceftazidime; CAZ/CLA, ceftazidime-clavulanic acid; FEP,
cefepime; IPM, imipenem; MEM, meropenem; Hodge, Modified Hodge method; EDTA, EDTA-disk synergy test.

bp
21,226

4,268

2,027

564

Fig. 1. ERIC patterns with primers of ERIC IR and ERIC 2 with clinical A. baumannii isolates from a hospital, Busan, Korea.
Lane M1, Hind [ /EcoRI-digested phage A; lane M2, 100bp plus DNA ladder; 1-2, IMP-1 metallo-f-lactamase-producing
clinical A. baumannii isolates; 3-9, OXA-23 f-lactamase-producing clinical A. baumannii isolates.

92.9%, 92.9%, 92.9%, 71.4%, 711.4% L 85.7%=% 2. Hodge HM% 2 EDTA-disk synergyt
carbapenemo]] 7F<=A QA #F2 WA E 9.1%,9.1%, 6.8%,

6.8%,11.4% 2 4.6%°)| B3] A & A 544 =3k} (Table 2). X9 T3 3 imipenem¥} meropeneme] W43 Ql #F
1475 dF o &2 st i & 5 95 = Hodge ¥
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of FgdHt-&-& H9or, o] 3 23 EDTA-disk synergy
el A = FAPRreS Bl

3. f-Lactamase F&E U 2249 pl

OXA-23% 37 7 =< ¢ g PCRoI| A = Hodge ¥
k2] o] A| EDTA-disk synergy <419 757} A ¥+
ow,IMP-18 34 &< 93 PCRA A&
Hodge W1 ¥} EDTA-disk synergy®] 5ol A<l
25 7F ¥ kS-S Bt} o El9] carbapenemase 7 &S
9 & PCRO 482 HQl w7+ AUt Imipeneme] ]
A el 530 A carbapenemase A A} 7 Zol A5l o
, o] & 3= Hodge ¥ ¥} EDTA-disk synergy'$y 2%
o &4o]9ith OXA-238 PCR ZEAE o] 9174 &
B 5 A. baumannii RCY 52763/97 (GenBank accession no.
AJ239129)2] OXA-23 42}2]— A 2] 8}9] T} T3 IMP-1
& PCR FEZ2HE9] A7 E& 5 P. aeruginosa DU-
40799/00 (GenBank accession no. AY168635)2] IMP-1 &
A zpsh o % 3 oF. OXA-230] 1} IMP-1 &4 27} 7 =5
F3o| A= [EFS 23] 2t §20] s gats pl 6.7 £
9.09] bandE 313 &= ¢l it

_{

4. Carbapenemase M4 A. baumannii | §4

OXA-23 & IMP-1& Al 3l+= A. baumannii 95| o
3l ceftazidime2] MICE E5F 256 pg/mL o] 4} o 2 =3k
31, clavulanic acid®] A 7}el] 9 &) A] MIC7} Yol=] = &

e BAT + QAT IMP-1S YA e 2570 B gl
imipenem¥} meropenem®] MIC+ Z}7Z} 32 pg/mLe} 16 u
g/mL & 8 ug/mLe} 8 ug/mLo] R aL, OXA-23S A 3=
750 ek o] 5 A <] MIC 9= 717} 8-32 pg/mL
9} 4-16 pg/mLo| Aot A FAAE HEH A &L 55

o tj3t ol & q}%ﬂu MIC ¥ 9] &= 717} 1-8 pg/mL 9} 2-4
/xg/mLE IMP-1 Z-& OXA-23 A T30 v]s|A] 2=
2 gl (Table 3).
5. ERIC PCR

IMP-1& YA 8= A. baumannii 25= ERIC PCRo]| 2]
3l A Z+z} 500 bp ©] 512 band F7HE E. 2w, 5 band
o] A7)= FL st thFig. 1). A OXA-23& YA st=
A. baumannii 75+ ERIC PCRo]| 2] 3] A 7”—} 2,000 bp ©]
3}<] band 37 & B o, #F7 53 band FAS
e A THFig. 1).

a

ek

A. baumannii= carbapenemase2] A}, A M A4 AmpC
Brlactamasee] 3344, A £91 0 T3 W3} 5 TpEd

e

Hiol
o T,

SHE HjUA A A

14l 814 imipeneme] T3k WS B 5 9
[6,9.29]. ¥ A o]l 4] &= carbapenemase®] A'H g 93}
Hodge M H S A3} t}. o] #HAFH L metallo-f-
lactamase YA} T+ ¥ o}y 2} GESE class A ESBL¥} &
- OXAd class D S-lactamase 5 H] &<44] carbapenemase
= AAGE FF5 o] Al A gAY S Holt).
EDTA-disk synergy A] &l -2 metallo-S-lactamase2] &4 o]
EDTA®] 9|3 Al A== ] & o] &3 HAPP S 2 o]
FAaE AAste T2 AEd AHE-S3Th. Class B
IMP?'ﬂ 3 2 VIM3 metallo-SB-lactamase = ©] A] & of| A] <
< Holg Hkslo], class A4} D] H]F<4:4] carbape-
nemase S A A3t T+ EDTA-disk synergy A] & of A
S-S S Bt 2 Ao A = 257} Hodge ¥1% 7}
EDTA-disk synergy® 2o w82 Hof class B
metallo-B-lactamase A S F=3F 4 A AT} T3 TF=

Hodge Wl 2 ] % A] EDTA-disk synergy# o 573
0] %1 7] W F-of] H] F<4) carbapenemase A4 & F=3F &=
At

Imipenemol] o & W]/d = Al el Al F-of sl 49 T
Fo] Al Ttk QlojA ol Eae HEH A
o] Fadtth  AFoA = B4 A A7IA LG9
A= ol Wl class B] IMPE 7} VIME metallo-S-lac-
tamaseS ZHZF 67l 2 270 & o,class D.J OXA3¥ carbape-
nemase= 37 3 o2 Yol AESS ALY =
3 H 2 7 E class B GIM-13} SPM-1 metallo-ﬁ-lacta-
mase ¥ class A2] GESE p-lactamase?] A &% Al &3}
ATt

% 5859 A. baumannii = TFN A OXA-23 212}, 2
Fo| A IMP-1 A 27} 22 A &5 91t IMP-12 meta-
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Molecular Epidemiology of Infection Caused by OXA-23 or IMP-1
(-Lactamase-Producing Acinetobacter baumannii
Kwang Ok Park’, Han Chul Son?, Il Kwon Bae’, and Seok Hoon Jeong®

Department of Quality Improvement, Pusan National University Hospital';
Department of Laboratory Medicine, Pusan National University College of Medicine’s
and Department of Laboratory Medicine, Kosin University College of Medicine’, Busan, Korea

Background: The purposes of this study were to investigate the prevalence of imipenem-resis-
tant clinical Acinetobacter baumannii isolates and to determine the mechanism of the resistance.

Methods: During the period of June to September 2004, susceptibility to imipenem of A. bau-
mannii isolates from a hospital in Busan, Korea were investigated. The isolates were screened for
the production of carbapenemase and metallo-3-lactamase by Modified-Hodge and EDTA-disk sy-
nergy tests, respectively; minimum inhibitory concentrations (MICs) were determined by agar dilu-
tion method. Genes coding for GES, IMP, VIM, SMP-1, GIM-1 and OXA type (-lactamases were
searched by PCR amplification, and the PCR products were subjected to direct sequencing. Isoe-
lectric points of -lactamases were estimated by isoelectric focusing and the epidemiological rela-
tionships of isolates were investigated by enterobacterial repetitive intergenic consensus (ERIC)
PCR.

Results: Fifty eight strains of A. baumannii were isolated from clinical specimens during the sur-
veillance period, and 14 isolates (24.1%) were resistant to imipenem. Of the 14 isolates, 9 were tes-
ted positive in Modified-Hodge test and 2 were also positive in EDTA-disk synergy test. Genes en-
coding OXA-23 and IMP-1 were detected in 7 and 2 isolates, respectively. In IEF studies, OXA-23
and IMP-1 enzymes had corresponding pls at 6.7 and 9.0, respectively. Seven OXA-23-producing
and 2 IMP-1-producing isolates showed the same ERIC PCR patterns.

Conclusion: 1t is concluded that 7 and 2 A. baumannii isolates from the patients in a hospital in
Busan acquired resistance to imipenem by producing OXA-23 and IMP-1 j-lactamases, respective-
ly. The isolates producing these $-lactamases might be originated from a common source.

(Korean J Clin Microbiol 2005:8(2):121-129)
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