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Imipenem-resistant bacteria were isolated from clinical specimens taken from hospitalized patients in
Suncheon, Korea. Fifty-four isolates were phylogenetically analyzed based on 16S rRNA gene and
grB gene sequence comparisons. Isolates were affiliated with FPseudomonas aeruginosa (30 strains;
55.6%), Acinefobacter baumannii (21; 38.9%), Enterobacter hormaechei (2) and Pseudomonas putica (2).
Twenty-two isolates produced metallo-B-lactamase (MBL); 12 Acinefobacter baumannii strains, 7
Pseudomonas aeruginesa strains, 2 P, putich strains and 1 Enferobacter hormaecher strain. Antibiotic sus-
ceptibility of the isolates was determined using the disc diffusion method and Vitek system. Strains
producing metallo-flactamase (type IMP & VIM) were more resistant to antibiotics ceftazidime, az-
treonam, amikacin and gentamicin than to strains producing OXA and SHV type of f-lactamase.
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Journal of Life Science 2010, Vol. 20. No. 8 1215
Ao A 2 ZZE 2712 Yamamoto 5259 WHOZ PCR
thermal cycler TP600 (TAKARA Bio Inc., Japan)< ©]-&-3}4]
ekt A71M < l‘f: A2 A=) (Korea)ol 2] # s} 3it.
7.—3_@% 16S rRNA fr A28k gyrB A4 G712 9 ¥
frAIE = BLASTS O]%’E}O% GenBank H] o] €] o] 2~ ¢} H]
- AT Al S A/32 neighbor-joining[21]4H &
231901 A3 AZ & Jukes9} Cantor [9]9] S o] 4319
CAESFY] A EE1000 3] HHE-S F¢ bootstrap #4[7]

2 ANFe Fasgh

L2 R

o

T = 479 FAATE o
227 (Table 4)5 AH&-3to] AA| 0}9113} McFarland 0.5%
obE Al A e s MHAM A 58 & A t2aE
¥ 37°C oA 16-18A]3F w4 & At e A4S 3
golalch, 9, T, A 12 Clsl [ 1Eo
staom uf Aguit g2 FF2 Pseudomonas aeruginasa
ATCC 278535 AHE-3tolnt. dAA 9 HadA] 5= S4L
Vitek GNS-433 card (bioMeriex, France)Z &7 3%t

Metallo-Bactamase (MBL) &5

e io] MBLS AAs=A o= Hodge M™% imipe-
nem-EDTA ©l2~3 A< a3 AdL E3 oty
Hodge ¥ 9] A9 ta3t 2t} E i ATCC 25025 A2
2 g0 3] A8l McFarland 053 852 230 MHAH
g Aol HFsATh =717F v ¥ v A T4 olimipenem
Haas 38¥e § TYe22Y WA A M Aes
gl AR AT g HE st 37°Cell A 1620413 Hl
st A9 5 AT A TEE gdRTE 98 F9d Hls)
o QA 54 =59 Aoz A A T12] (Fig. 2a).

Imipenem-EDTA Y23 45 &3 AP e Al #F
£ g A Ao McFarland 0538 &5 2 930 MHAH]A|
o 4%¢ ¥ 10 ug imipenem Y239 0.5 mM EDTA 10
w7k - 235 10 mm A7k HA ¥ 161843

8 M 9 110 11 12 13
==
=—
— — 4 —
D Rand
— E S~

Fig. 1. Detection of [-lactamase genotype from clinical isolates. M, 1 kb plus DNA ladder; Lanes 1, A baumannii IR128 (IMP);
2, A baumannii IR127 (VIM); 3, A. baumannii IR144 (IMP); 4, A. baumannii IR146 (IMP); 5, P. monteilii IR105 (VIM); 6, A.
baumannii IR151 (IMP); 7, A. baumannii IR125 (OXA-23); 8, P. putich IR111 (VIM); 9, P. aeruginasa IR139 (IMP); 10, A. baurmanni
IR153 (IMP); 11, P. aerugincsa IR108 (SHV); 12, E. hormaechei IR156 (OXA-1); 13, E. hormaechei IR156 (IMP).
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Fig. 2. Modified Hodge test (a) and EDTA double
disk synergy test (b). (a): Upper and right are
imipenem-hydrolyzing strains which dis-
torted the inhibition zone. Left and low are
imipenem-non-hydrolyzing strains with no
effect on the zone (negative control). (b): The
right disc contains 5 mM EDTA and the left
disc contains 10 ug imipenem. Upper is MBL
producing strain. Lower is non-MBL produc-

ing strain.
SRt ke & Ao ErgEdo] HEEY FHoE A 4 1
S9TH12] (Fig. 2b).
e 22
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Table 1. Primers used for sequencing of the [G-lactamase gene and for detection of MBL genes

Class Primer Sequence (5'—3") ﬁ-l:;l;gni;se Ampl(ll:;? size
SHV-F CCG GGT TAT TCT TAT TTG TCG CT o
A SHV-R TAG CGT TGC CAG TGC TCG SHV-1 & derivative 831
IMP-F GCT ACC GCA GCA GAG TCT TTG P .
5 IMP-R CCT TTA ACC GCC TGC TCT AAT G
VIM-F GTT TGG TCG CAT ATC GCA AC VM a1
VIM-R AGA CCG CCC GGT AGA CC
OXA-1F AGC CGT TAA AAT TAA GCC C OXAL 008
OXA-1R CTT GAT TGA AGG GTT GGG CG
OXA-2F GCC AAA GGC ACG ATA GTT GT OXAZ 700
OXA-2R GCG TCC GAG TTG ACT GCC GG
OXA-10F TCT TTC GAG TAC GGC ATT AGC T 70
b OXA-10R CCA ATG ATG CCC TCA CTT TCC
OXA-23F GAT GTG TCA TAG TAT TCG TCG
OXA-23R TCA CAA CAA CTA AAA GCA CTG OXA-23, 27, 49 1058
OXA-24F GTA CTA ATC AAA GTT GTG AA
OXA-24R TTC CCC TAA CAT GAA TTT GT OXA-24, 25,26, 40, 72 825
OXA-58F CGA TCA GAA TGT TCA AGC GC OXA 58 58
OXA-58R ACG ATT CTC CCC TCT GCG C

Abbrivation: F, forward; R, reverse.
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Table 2. Biochemical characteristics of the isolates identified by Vitek kit

. P. aeruginosa P, putich A. baumannii E. hormaechel
Characteristic (n=ég9]) (r};u ) (n=21) (n=2)
TSI (Slant/Bottom) K/K K/K K/K A/AG
Sulfide production - - - -
Indol production - - - -
Motility + + - +
MR - - - -

VP - - - +
Citrate utilization + v +
Oxidase + - -

Abbrivation : TSI, triple sugar iron; SIM, sulfide indol motility; MR, methyl red; VP, Vogas-Proskauer; K, alkaline; A, acidic; AG

acidic and gas.
+, Positive; —,
“Three strains are positive.

negative; v, variable (10-90% positive).

U At Peeudomonas spp. 275 165 tRNA 3219} gyrB
A2 G7INE £4E o] 8 AFTERIH B4 o3
P, putich® 2 574 = JHFig. 3). 1Y Enterobacter cloacae
2FFE FAA GG B4 A E homaecha 2 5
Atk A T = Xd%’% 1 A3sha HAF B Vitek 32 A
9} 165 rRNA 3! girB F34 47118 &4 3 FdaA 574

g3t

MBLAIA HS
Imipenem W4 57} MBLS AA3=A] o7& dolr
£ Hodge ¥4 A@ A7 297F(53.7%)7F FAHSS 29

Pseudomonas antarctica DSM 153187 (AJ537601)
Pseudomonas fluorescens 1AM 120227 (D84013)
Pseudomonas chlororaphis DSM 50083 (Z76673)
Pseudomonas syringae ATCC 193107 (D84026)
Pseudomonas putida 1AM 12367 (D84020)

IR105

Pseudomonas putida JCM 6156 (D37924)

IR111

Pseudomonas monteilii CIP 104883 (AB021409)

571 pseudomonas plecoglossicida ATCC 700383T (AB009457)
_ | Pseudomonas flavescens NCPPB 3063" (U01916)
ej[LPseudomonas lubricans RS1 (DQ842018)

0.02
52

98|'— Pseudomonas mendocina LMG 12237 (Z7666)
Pseudomonas pseudoalcaligenes JCM 5968 (AB021379)

E Pseudomonas alcaligenes LMG 12247 (Z76653)
Pseudomonas stutzeri CCUG 112567 (U26262)

Pseudomonas nitroreducens |1AM 14397 (D84021)

100] 29 IR strains

Pseudomonas aeruginosa LMG 12427 (Z76651)

Pseudomonas otitidis DSM 172247 (AY953147)

Pseudomonas resinovorans ATCC 142357 (AB021373)

Pseudomonas indica DSM 140157 (AF302795)

Escherichia coli ATCC 117757 (X80725)

3, 1m1penem -EDTA A<adA g 2278F(40.7%)7F
A S-S Btk Imipenem-EDTA }\]—%EJ’]‘/‘] ol FA43
ﬁ-?*t‘ X5 Hodge W' Al Ao A &4 3

(Table 3). we}A MBL & A A3ste= o 2
mannii 1259}, P. aeruginosa 734, P, putich 235 1811
E. hormaechei 13457} 43T}

PCRE S8} BHactamase & 24

Class A Blactamase ¢1 SHV-1 ¢} §-=4| AR P aau-
ginosa 27 ol A A& % At} Class B Slactamase (MBL) 5
IMP A= A baumannii 119059} Enterobacter hormaechei

IR118, 135

Pseudomonas aeruginosa IFO 126897 (AB039386)
IR100, 104, 110, 114, 121, 122, 142, 148, 113
IR106, 108

IR107

Pseudomonas aeruginosa ATCC 27853 (EF064840)
IR101, 109, 119, 131, 139

IR102, 103, 112, 116, 117, 126, 134, 140

IR132, 133

Pseudomonas nitroreducens |AM 14397 (AB176844)
Pseudomonas mendocina IMV B-171 (AB039480)
Pseudomonas indica MTCC 3713T (AB176837)
Pseudomonas pseudoalcaligenes KF707 (DQ844807)
Pseudomonas stutzeri IFO 141657 (AB039393)
Pseudomonas lubricans RS1 (EF675630)
Pseudomonas alcaligenes IFO 141597 (AB039388)
IR105

Pseudomonas putida JCM 6156 (D37926)

1001 Pseudomonas putida PpG7 (D86008)
Pseudomonas putida ATCC 11172 (D86006)

IR111

Pseudomonas fluorescens ATCC 17467 (AB039382)
Pseudomonas fluorescens 1AM 120227 (D86016)
Pseudomonas putida NCIMB 9816 (D86013)
Pseudomonas putida ATCC 17522 (D86009)
Pseudomonas chlororaphis IFO 3904T (D86019)

(b)

0.05

Escherichia coli ATCC 25922 (AB083953)

Fig. 3. Neighbor-joining trees based on partial 165 rRNA gene (a) and gyrB gene (b) sequences showing relationships between
clinical isolates and genus of the Pseudbmonas. The percentage at the nodes are the levels of bootstrap support >50% based
on neighbor-joining analyses of 1000 resampled data sets. The sequence of Escherichia coli ATCC 11775" (X80725) was used
as an outgroup. Bar, 0.02 and 0.05 nucleotide substitution per position.
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Table 3. Detection of metallo 5 -lactamase and genotypes of [ -lactamases in clinical isolates

Genotype of f- lactamase

Hodge & IPM-EDTA

Scientific name Numbers Class A Class B Class D* synergy
SHV-1 & derivative VIM OXA

A. baumannii 21 11 (5 1 14 (5)° 12 (12

E. hormaechei 2 2 (1)° 1 (1)°

P. aeruginosa 29 2 (1) 6 (6) 27 (7)° 14 (7

P. putich 2 2 2 2

Total 54 2 (1)° 13 (6)° 9 (6)° 40 (13)° 29 (22)°

*Class D : OXA- 1, 2, 10, 23, 24, 25, 26, 40, 72, 58.

°Numbers of combined genotypes were expressed in parentheses.

‘Numbers of positive results both in two tests were expressed in parentheses.

R P aaugincsa 217} 154 A0S VIM A=
P, aaruginesa 6059+ P, putich 2105 18|1 A baumanni 13
Fo A AZHAT Class D Blactamase?l OXA-1, OXA-2,
OXA-103} OXA-23 A= 22} 259, 204, 5ut+ 12
27N AZEHAY 67] dFoAE 25/ oS OXA
ARG AZ HoH, 13719 #FNA = class At class
B AAE 2 OXA frAdA7L SAol 25 ATH(Table 3).

A 2y

Ampicillin, cefmetazole, ceftriaxone, cefotaxime, ceftazi-
dime, cefepime, aztreonam 5 FH ¢ BlactamFA Ao o
g WAgS Ad 28 T HIEol 42 100%, 100%, 92.6%,
92.6%, 66.7%, 74.0% = 59.3% 4Tt BLlactamase® A A7} &
24 ticarcillin/clavulanic acidol]l th3F WA #F9 HEE
85.2% = %3kt Quinolone| & 9] ciprofloxacin®] ™ &) 4=
85.2%<] #F7F WS B2 1, amikacin, gentamicin

FF7} 24AS Yehith(Table 4). A haunmanniit F5-2 P,
aeryginasa TFE-20) B3| cefepime, ceftazidime, aztreonam
7 gentamicin®] gk W/ BlI&o] EUTh A baunmannidt 5
52 MBL 34 B 957} amikacindl] o3k WA & A
w zpol 7t YE-S B o2 A deixe & Folrt
UehtA] gokth a8y P aeruginesa 2 7% MBL #7174}
Bf #FE°] U2 dass 9 FAA B FFE) Bl cefta-
zidime, cefepime, aztreonam 5 3% 93 Slactam3A A o]
o tigk WAdge] =3tk 53] MBL F-AAE 24 P puti-
da 21 FE amikacin¥} colisting A2 3+ HE A|E 34 Ao
s Was YERT

&
i,
®
job)

a
QO

S

5]

w»

[¢)

o
oX
K
o%k
ox,
2
=
oX,
=
2=
r

B
£ v BY 239 0F 977 F2 2ol A
= }

5
aminoglycoside 75 FAA g Wg 5 HlE&E Al gk d5s es A+ 13
444% 9 778%% JERTE 218 colistind] HalME BE 3510 carbapenem®] WEZ AAIQ imipenemo] WA=
Table 4. Rate of antibiotic resistant clinical isolates
A. baumannii P. aeruginosa P, putida E. hormaechel Total

Antibiotic/Species MBL D* A’ MBL D MBL MBL D _

P (=12  (n=9) Total =) @=7) (@0=20) Total (n=2) (h=1) (n=1) Total (n=54)
Ampicillin 100.0 100.0 100.0 100.0  100.0 100.0 100.0  100.0 100.0  100.0 100.0 100.0
Ceftriaxone 100.0 100.0 1000 1000 857 85.0 862  100.0 100.0 100.0 100.0 92.6
Cefmetazole 100.0 100.0 100.0 100.0  100.0 100.0 100.0  100.0 100.0  100.0 100.0 100.0
Cefotaxime 100.0 100.0 1000 50.0  100.0 85.0 862  100.0 100.0 100.0 100.0 926
Ceftazidime 100.0 100.0 1000 0.0 85.7 250 379  100.0 100.0 100.0 100.0 66.7
Cefepime 100.0 100.0 100.0 50.0 85.7 450 552  100.0 1000 00 500 740
Aztreonam 83.3 778 810 00 714 300 379  100.0 100.0 100.0 100.0 593
Ticarcillin/ clavulanic acid 100.0 100.0 100.0 50.0 85.7 750 759 1000 100.0 100.0 100.0 87.0
Ciprofloxacin 83.3 100.0 100.0 50.0 85.7 750 759 1000 1000 00 500 852
Amikacin 58.3 333 476 50.0 85.7 300 448 50.0 0.0 00 00 444
Gentamicin 83.3 1000 905 100.0 857 60.0 690  100.0 1000 00 500 778
Colistin 0.0 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0

°D: OXA-1, 2, 10, 23, 24, 25, 26, 40, 72, 58.
A: SHV-1 & derivative.
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3L A baumannii &5 A= aminoglycoside 7A1%E 9] A A
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Imipenem WA #F F 22057} Hodge WH, imipe-
nem-EDTA 5 &3% A9 22| 2848 At o) MBL
FAAVIM £ IMP)E B3t IS g9stgt 3
U Bl A 223 imipenem WA 752 Blactamase
Ao AN Ee tad 2 20002001 744 £ E A
baurmannii © 267005 % 38(1.2%), 18] 3L Pseudomonas 4 387
TF % 44(114%; P, aeruginasa 2715, P. putich 274 5) THo]
MBLS ®E3ka QtH13]. 200430 B9 A haumanni
o A 9T T 2 (22%) TFT] MBLE Ef3ta 9lon
7= OXA B& HAshar IITH8]. & MBL A4 5]
M= IMPES HA8t1 e w5 2000 7HA= 10 P
aeruginosa®t A. baumannii 377 Wro] EE|EloH &
VIM #o] #8tti st tH13]. £ APAA AHES 5=
2007\ 39 5-H 197 #2189 #F5 AHE-SFA T Imipenem
o WA w3 & MBL A4 9] HIE0] 407%0°l o2 53
A. bourmannii T2 546%° 2T 53] U dFE A9
10 ¢ IMP 3¢ MBLE A48t &S &9kt
71E¢] Ao} Blud 79 MBLS A4 3hE imipenem W43
P. aeruginosa®t A. baumannii 3+79) 2] WE7} FolA=
&4 9loll A MBLAA &5 B Ee2l&o] EobAaL jlo
™ A2 IMP 8 MBL A4 #59 @0 F718t1 ASS
gelat it

References

1. Baik, K. S. 2005. Prokaryotic Diversity of Woopo Wetland

10.

11.

12.

13.

14.

15.

Journal of Life Science 2010, Vol. 20. No. 8 1219

Estimated by Phylogenetic Analysis. Ph. D. Thesis. Sunchon
National University. Korea.

. Castanheira, M., M. A. Toleman, R. N. Jones, F. ]J. Schmidt,

and T. R. Walsh. 2004. Molecular characterization of a Blac-
tamase gene, blany, encoding a new subclass of metallo-5
-lactamase. Antimicrob Agents Chemother. 48, 4654-4661.

. CLSI. 2003. Performance standards for antimicrobial disk

susceptibility tests, 8th edn. Approved Standard M2-A8.
Wayne, PA: Clinical Laboratory Standards Institute.

. Cohen, 5. N, A. C. Y. Chang, and L Hsu. 1972

Nonchromosomal antibiotic resistance in bacteria: Genetic
transformation of Escherichia coli by R- factor DNA. Proc
Natl. Acad Sd. 69, 2110-2114.

. Crespo, M. P., N. Woodfood, A. Sinclair, M. E. Kaufmann,

J. Turton, J. Glover, J. D. Velez, C. R. Castaneda, M. Recalde,
and D. M. Livermore. 2004. Outbreak of Carbapenem-
Resistant Pseudomonas aeruginesas Producing VIM-8, a Novel
Metallo- #Lactamas, in a Tertiary Care Center in Cali,
Colombia. /. (Jin. Microbiol. 42, 5094-5101.

. Edwards, J. R., P. J. Turner, and C. Wannop. 1989. In vitro

antibacterial activity of SM-7338, a carbapenem antibiotics
with stability to dehydropeptidase 1. Antimicrob Agents
Cherother. 33, 215-222.

. Felsenstein, ]. 1985. Confidence limits on phylogenies: an

approach using the bootstrap. Evolution 39, 783-791.

. Jeong, S. H,, K. Lee, Y. Chong, J. H. Yum, S. H. Lee, H.

J. Choi, Y. M. Kim, K. H. Park, B. H. Han, S. W. Lee, and
T. S. Jeong. 2003. Characterization of a new integron con-
taining VIM-2, a metallo-#lactamase gene cassettes, in a
clinical isolate of Enterobacter cloacae J. Antimicrob.
Chemother. 51, 397-400.

. Jukes, T. H. and C. R. Cantor. 1969. Evolution of protein

molecules. In Mammalian protein metabolism, pp. 21-132.
Edited by H. N. Munro. New York: Academic Press.
Kim, I. S, W. L. Oh, ]. H. Song, and N. Y. Lee. 2004. Screening
and identification of metallo-Zlactamase gene in clinical
isolates of imipenem-resistant Fseudormonas aeruginosa.
Korean J. Lab. Med 24, 177-182.

Kovacs, N. 1956. Identification of Pseudomonas pyocyanea by
the oxidase reaction. Nature (London) 178, 703.

Lauretti, L., M. L. Ricco, A. Mazzriol, G. Cornaglia, G.
Amicosante, R. Fontana, and M. Rossolini. 1999. Cloning
and characterization of Hayv, a new integron-borne metallo-
[Blactamase gene form a Pseudomonas aeruginosa clinical
isolate. Antimicrob Agents Chemother. 43, 1584-1590.

Lee, K, W. G. Lee, Y. Uh, G. Y. Ha, . Cho, Y. Chong, and
the Korean Nationwide Surveillance of Antimicrobial
Resistance Group. 2003. VIM- and IMP-type metallo-5
-lactamase producing Pseudomonas spp. and Acinetobacer
spp. in Korean Hospitals. Emerg Infect. Dis. 9, 868-871.
Lee, K, J. H. Yum, D. Yong, H. M. Lee, H. D. Kim, J. D.
Docquier, G. M. Rossolini, and Y. Chong. 2005. Novel ac-
quired metallo-#lactamase gene, Alani, in a class 1 in-
tegron from Acinefobacter baumannii clinical isolates from
Korea. Antimicrob. Agents Chemother. 49, 4485-4491.

Lee, S, Y. J. Park, M. Kim, H. K. Lee, K. Han, C. S. Kang,



1220

16.

17.

18.

19.

20.

21.

A3 38k %] 2010, Vol. 20. No. 8

and M. W. Kang. 2005. Prevalence of Ambler class A and
D Blactamases among clinical isolates of Pseudbmonas aeru-
ginosa in Korea. /. Antinmicrob Chemother. 56, 122-127.
Livingstone, D., M. J. Gill, R. Wise. 1995. Mechanism of re-
sistance to the carbapenems. /. Antimicrob Chemother: 35, 1-5.
Paton. R, R. S. Miles, J. Hood, S. G. Amyes, R. S. Miles,
and S. G. Amyes. 1993. ARI 1: Blactamase-mediated imipe-
nem resistance in Aanefobacter baumannii. Int. J. Antimicrob,
Agents. 2, 81-87.

Pournaras, S., A. Tsakris, M. Maniati, L. S. Tzouvelekis, and
A. N. Maniatis. 2002. Novel variant (&avn4) of the metallo-
[Blactamase gene Haviva in a clinical strain of FPseudomonas
aeruginosa. Antimicrob. Agents Chemother. 46, 4026-4028.
Quinn, J. P., E. J. Dudek, C. A. DiVincenzo, D. A. Lucks,
and S. A. Lerner. 1986. Emergence of resistance to imipenem
during therapy for Pseudomonas aerugincsa infections. J.
Infect. Dis. 154, 289-294.

Rasmussen, B. A., Y. Gluzman, and E. P. Tally. 1990. Cloning
and sequencing of the class B Zlactamases gene (car4) from
PBacteroides fragilis TAL3636. Antimicrob Agents Chemother.
34, 1590-1592.

Saitou, N. and M. Nei. 1987. The neighbor-joining method:

22

23.

24.

25.

a new method for reconstructing phylogenetic trees. Mol
Biol. Eval. 4, 406-425.

Smibert, R M. and N. R. Krieg. 1994. General
characterization. In Methods for General and Molecular
Bacteriology, pp. 607-654. Edited by P. Gebhardt, R. G. E.
Murray, W. A. Wood & N. R. Krieg. Washington, DC:
American Society for Microbiology.

Toleman, M. A, A. M. Simm, T. A. Murphy, A. C. Gales,
D. J. Biedenbach, R. N. Jones, and T. R. Walsh. 2002.
Molecular characterization of SPM-1, a novel metallo-5
-lactamase isolated in Latin America: report from the
SENTRY antimicrobial surveillance programme. /.
Antimicrob Chemother. 50, 673-679.

Walsh, T. R, M. A. Toleman, L. Poirel, and P. Nordmann.
2005. Metallo-lactamases: the quiet before the storm?. (Zin.
Microbiol. Rev. 18, 306-325.

Yamamoto, S. and S. Harayama. 1995. PCR amplification
and direct sequencing of gyrB genes with universal primers
and their application to the detection and taxonomic analy-
sis of eudomonas putich strains. Appl. Environ. Microbiol.
61, 1104-1109.

. 12, HH:LAN
=S = fn

(AN n YB3, 722

Rl £ e 4d #A49 741%li—rE1 imipenem W4 A#& £

% skl ATEFet
Pseudomonas  aeruginosa (3045, 55.6%), Acinetobacter baumannii (21; 38.9%), Enterobacter hormaecher (2)
Pseudomonas putich (2)°] 43t 22719 57} metallo-Slactamase (MBL)E AJ2tslglor £ 742 02

RNA  fr3d2ksk grB #2424 97149 W

7N %2

ZE : CarbapenemaseE MAMst= imipenem LA Mol EA 4! st 24N
CZIMILFR - M|
A AAA ) g,

EEVES L BEEET)

jL
yal
1

2}, Adnetobacter baumannii 1230, Pseudomonas aeruginasa 7105, P. putida 2345 12]31 Enterobacter hormae-

chei 1T RATEE) FUA B5AL

t2=3 A3 Vitek &
allo-BlactamaseE A 4+sl= #FE-E OXA ¢ SHV 8 BlactamaseS A4tste HFE9)

treonam, amikacin?} gentamicin®] tigt WjAd&o] =9tk

o]-g-3ke] ZAFSIAT. IMP ¢} VIM ¥ 2] met-

H 3} ceftazidime, az-



