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B
 

 
1,2 2 1,2 3 2 3 

1   

2 	
  
3 	
  

 
(CTB) B (GBS)

B (PRGBS)
(PSGBS) CTB

GBS(CTBRPSGBS)  
2011 5 2012 1 CTBRPSGBS6 (

Ib) PRGBS2
PSGBS1 9 ( 4

CTBRPSGBS PRGBS )  PBP2X 2B 1A

MLST 7 adhP, pheS, atr, glnA, sdhA, glcK, 
tkt SmaI DNA PFGE  

CCL MIC PSGBS(1-2 µg/ml) CTBRPSGBS PRGBS
(8−16 µg/ml) CZX MIC PSGBS(0.064-0.19 µg/ml)

PRGBS (>32 µg/ml) CTBRPSGBS (0.75−1.5 µg/ml)
CTBRPSGBS PCG ABPC CTBRPSGBS6 PBP 2X

T394A PBP 2B T567I PBP 2X G429S
3 PBP 1A T145A 3

PRGBS2 PBP 2X A400V V405A Q557E PBP 2B T567I
PBP 2B CTBRPSGBS PFGE

CTBRPSGBS PRGBS
CTBRPSGBS6

PRGBS
MLST ST1  

	
 EUCAST PCG β-
CTB CCL GBS

CTBRPSGBS PCG GBS PBP
β- MIC

PBP β-
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rRNA

rRNA

erm methyltransferase (Erm)
23S RNA domain V A2058

Telithromycin TEL Erm A2058

A2058 23S RNA domain II A752
 

TEL
23S RNA domain II G748 methyltransferase

rlmAII TEL

TEL G748 N1 rlmAII

TEL rlmAII

N1 RNA
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 Enterococcus faecium 

	
 

 

	
  

 

	
  

	
 	
  

 

VRE

VRE

Enterococcus faecium

VRE

VRE

van B

MIC 4μg/ml 8μg/ml Enterococcus 

faecium VRE

 

2007 2011 4 VRE

25 VRE  

VRE 3

25 8

17 VRE 4

VRE 13  

VRE

VRE

VRE
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VanN VRE  

 
1, 2 3, 4, 1, 1,2 

 

1   
2   
3   
4 	
  
 

(VRE) VanA VanB VanC
VanD VanE VanG VanL VanM VanN 9 VanN
VRE 2011 10

VanN VRE
 

2011 2 5 90 45
85 102 322

VRE PCR (PFGE)
PCR  

322 129 VanC1 349 VanC2 17 5
371 VRE (VCM) (MIC6 12 g/ml)

5 E. faecium PFGE
D-Ala 

peptide ligase PCR
PCR ligase

Inverse-PCR
VanN 1 1

S1 Nuclease PFGE
ligase

 
VanN VRE(E. faecium) D-Ala4-D-Ser5 ligase

VCM VRE E. faecium
VanN VanN

VanN
2 VanN VRE

VanN VRE
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Candida glabrata  

 
	
 	
 	
  
	
  

 
 

Candida glabrata

C. 
glabrata

 
 

AUS1

AUS1 C. glabrata

 
 

AUS1

AUS1
OSH4, TIR3

AUS1
AUS1

C. glabrata  

－ 15 －



 
 

1  2   
 1,2  1  2  2  1  1 

 

8

 
2003 2011 9

AUD
 

AUD 2003 17.55 2010 9.73
2011 13.12 (MEPM) AUD 2010

2011 1 g 3
AUD (DRPM)

AUD MEPM DRPM Total AUD
2003 2010 470

2004 480 2007 488 2009 468 MEPM
2004 83% 2010 94% MEPM AUD

MEPM (r=0.859, p<0.005) MEPM DRPM
Total AUD MEPM (r= 0.074, p=0.849)  

MEPM DRPM MEPM DRPM
Total AUD MEPM

MEPM MEPM DRPM

MEPM DRPM
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IMP-type -β-
aminoglycoside-acetyltransferase AAC(6’)-Iae

 
 

	
 2009 2011
378 2009 2010 217 2011 161

IMP-type -β- AAC(6’)-Iae
AAC(6’)-Ib

MIC
β-

 
 

2009 2010 217 IMP 174 80.2%
AAC(6’)-Iae 145 66.8% AAC(6’)-Ib 21 9.7%
2011 161 IMP 101 62.8% VIM 1
AAC(6’)-Iae 80 (49.6%) AAC(6’)-Ib 35 (21.7%) 2010

2011 IMP AAC(6’)-Iae
AAC(6’)-Ib

AAC(6’)-Ib 66 PFGE 60% 5
50 30

60.0 IMP-7 -β-  
NCGM1588

aminoglycoside-acetyltransferase AAC(6’)-Iaj aac(6’)-Iaj
aac(6’)-Iaj integron DNA

AAC(6’)-Iaj AAC(6’)-Ia
70 aac(6’)-Iaj

MIC
AAC(6’)-Iae  
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IPM  

- -  Enterobacteriacea  

 

	
 

 

 
	
 	
 	
 

	
 	
 	
 
	
 	
 	
 

	
 	
 

 
	
 	
 2008 Extended Spectrum beta Lactamase

ESBL K. pneumoniae imipenem IPM
meropenem MEPM Klebsiella 

pneumoniae (ISMRK, Imipenem-susceptible meropenem-resistant K. 
pneumoniae ) ISMRK 47.2Kb

pKPI-6 MBL blaIMP-6

ESBL blaCTX-M-2 IPM
MEPM blaIMP-6 pKPI-6

E. coli ISMRE:  Imipenem-susceptible meropenem-resistant E. 
coli IPM

ISMRK
IPM MBL 26

20 ISMRK(-E) 1 blaIMP-1 K. pneumoniae
5 IMP MBL blaIMP-34

blaIMP-34 80kbp
IMP-34 IMP-1 1 87

Glu Gly IPM

blaIMP-6

blaIMP-1 blaIMP-6 blaIMP-34
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91 gyrA parC

gyrA parC
gyrA parC 

91 DNA
gyrA parC 

sequence
(minimal inhibitory concentration: MIC)

91 70 ciprofloxacin 4
gyrA Ser-91-Phe, Ser-91-Ile, Asp-95-Gly parC Ser-88-Pro

3 (ciprofloxacin, levofloxacin, gatifloxacin) MIC

gyrA
Ser-91-Phe, Ser-91-Ile, Asp-95-Gly parC Ser-88-Pro
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Acinetobacter baumannii  

 
1, 2,3, 3, 2,3, 3, 3, 4 

 
1 	
 1 ( ) 2  

3 	
  
4 	
  

 
Acinetobacter baumannii (MDRAB)

MDRAB  

20 MDRAB1
70

MDRAB (strain 1) strain 1
MDRAB (strain 2) 2 80

MDRAB blaOXA blaADC 16S 
rRNA PCR DNA (GyrA)

IV(ParC) MLST Bartual
Institut Pasteur  

β-
4 gentamicin amikacin

arbekacin strain 2
3 ISAba1-blaOXA-23 ISAba1 5' IRL blaOXA-23

strain 1 MDRAB
34 bp strain 2 7 bp 27 bp

blaOXA-69 strain 1 ISAba1-blaOXA-66 strain 2 blaOXA-66

ISAba1-blaOXA-82 (OXA-82 OXA-66
) strain 1

armA GyrA Ser83Leu ParC Ser80Leu
MLST Bartual ST135 strain 1

strain 2 clonal complex 92 ST 92 ST 189 Institut 
Pasteur ST1 strain 1 2 ST 2 Bartual CC 92

Institut Pasteur ST 2 European clone II Institut Pasteur
ST1 European clone I  

	
 MDRAB
MDRAB  
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CTX-M  
fosfomycin fosA  

 
	
 	
 

3	
 

	
 

 	
 

 

β-

Fosfomycin (FOM) 40

FOM

FOM

(fosA3, fosC2) fosA3 blaCTX-M

CTX-M

FOM
% CTX-M  Escherichia coli

CTX-M E. coli FOM

FOM fosA  

2010 1 8 CTX-M

E. coli 145 ( ) FOM MIC CLSI(M7-A8)

FOM fosA3 fosC2
Wachino (Wachino J et al. 2010. J Antimicrob Chemother)

primer set PCR ESBL

(Shibata N et al. 2006. Antimicrob Agents Chemother) Inc 

type (Carattoli A et al. 2005. J Microbiol Methods)  

CTX-M E. coli 145 FOM (MIC 128µg/ml≤) 9

(6.2%) (3.6 , 7/192) (4.8%, 8/165) (Lee SY et al. 2012. J 
Antimicrob Chemother) 5 fosA3 fosC2

5 Inc 

type Inc N type 1 IncF type 2 IncI1 type 2

blaCTX-M CTX-M

FOM  
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1 1 2 2 1 1 

1) 2)  

 

18 3  (MDRP) 

6

 

Polydimethylsiloxane (PDMS, TORAY)

100 30min RIE-10NR (Samco)

6 1

5 ciprofloxacin 

(CPFX) amikacin (AMK) imipenem (IPM) ceftazidime (CAZ) piperacillin (PIPC)

37 3

3

 

3 MDRP 3

CAZ PIPC MIC

CAZ

PIPC

1/10 PIPC  

5 MDRP

β-lactamase 

PIPC β-lactamase

1/10
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FpvA

MexAB-OprM
OprM (ΔOprM)

OprM ΔOprM fpvA
oprM (PAM01)

(0.5 mM ) (AZT) (CP)
(MIC) OprM OprM

 
ΔOprM AZT (0.25 µg/ml) CP (2 µg/ml) MIC (AZT, 4 

µg/ml; CP, 32 µg/ml) PAM01 AZT CP MIC
0.25 µg/ml 4 µg/ml 2 µg/ml 16 µg/ml

fpvA oprM
OprM OprM

OpM

PvdS PAM01 PAM02 PAM01
PAM02

ΔOprM PAM02
AZT CP MIC 0.5 µg/ml 4 µg/ml ΔOprM

PAM01
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β-lactamase  
 

	
 1 1 2 3 
(1   2  

 3  ) 
 

-β- (MBL) KPC-

β-

 

IMP VIM NDM-1 MBL KPC β-

β-

18-20 β-

3 (KPC- 1 NDM-1 2 ) ATCC

MacFarland No.0.5 10 µl

Alexa Fluor® 488 goat anti-rabbit igG 

(H+L) (Invitrogen)

ImageJ (National Institutes of 

Health)  

1,000

IMP- -β-

KPC-

β- NDM-1 -β-

IMP- , VIM- -β-

ImageJ

cut off  
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Acinetobacter baumannii  

 

 1  1  1  1  1,2 

1.  	
 	
 2.   

 

 

Acinetobacter baumannii

European clone II EU clone II

EU clone II

 

2000 2011

A. baumannii PFGE

 37 ATCC 2 39 EU clone II Bartual

Pasteur Multilocus sequence typing (MLST) A. baumannii

blaOXA-51-like EU clone II

 

A. baumannii 39 Bartual MLST Clonal complex 92 

(CC92) 21 Pasteur MLST Sequence Type 2 (ST2)

21 EU clone II blaOXA-51-like blaOXA-66

blaOXA-82 blaOXA-83 18 EU clone II

blaOXA-51-lke blaOXA-51-like EU clone II

nt106-108 A. baumannii 

39 4 EU clone II

 

 A. baumannii EU clone II
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(MDRP) RND
MexB, MexY MDRP

 
10 RND AcrB

1)

MexY, MexB (SBDD)
 

2002
AcrB
(membrane vacuum cleaner) 1) ABC

 
2006 2) 3 3

2011 3) 2
2

 
AcrB MexB (PP)

4) MexY PP MexY
MexY  

 
References 
1) Murakami et al. Nature 419, 587-593 (2002).  
2) Murakami et al. Nature 443, 173-179 (2006). 
3) Nakashima et al. Nature 480, 565-569 (2011) 
4) Nakashima et al. Nature under review (2012) 
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IMP-1 ( IMP-1)

Ki = 0.23 µM 	
 2 Ki = 0.19 

µM 3 Ki = 1.2 µM

IMP-1 3

1 4 IMP-1 	
 

	
 

	
 

4 	
 0.1 mL

(NTC) 63 nM (CER) 4.72	
 µ

IMP-1 0.1 mL Tris 2.8 mL 3.0 

mL 30°C 10

0.1 mL

3 4

NTC 0 	
 10 	
 50	
 µM

CER 0, 50, 100, 200	
 µM

NTC 1, 2, 3, 4 µM CER 5, 10, 20, 40	
 µM

	
 

	
 

	
 Lineweaver-Burk 4

1/(v/[E]0) 1

4

IMP-1 NTC

CER IMP-1 4

Ki 44 µM 	
 37 µM

3 4 2 3

	
 

	
 IMP-1

	
 

0-1 2 4 6
2

0

2

4

6

8

10

12

1/[NTC] / 105 M-1

1/
(v

/[E
]) 

/ 1
0-4

 m
in

-1

1 3 5

[I]=50 µM

[I]=10 µM

[I]=0 µM

-2 0 2 4 6 8 10 12
1/[CER] / 104 M-1

0

0.5

1

1.5

2

2.5

1/
(v

/[ E
]) 

/ 1
0-3

 m
in

[I]=200 µM

[I]=100 µM

[I]=50 µM

[I]=0 µM

A

B

 
Fig.1. Plots of 1/(v/[E]) against 
1/[S] for hydrolysis of NTC (A) and 
CER (B) by IMP-1 in the presence 
of 4-mercaptobutyric acid. 
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- - SMB-1  

 
 

 

 
 

 

 
Serratia marcescens - - MBL

SMB-1 X  
E. coli BL21 (DE3)pLysS pET30a

X

Photon 

Factory  

SMB-1 1.6 SMB-1
MBL B MBL SMB-1

B3MBL AIM-1, L1, BJP-1

N 2 1
SMB-1 N

B3MBL 1 (157)

-
(157) SMB-1 AIM-1 B3MBL

(157) MIC

-
MIC
(157) SMB-1

 
	
 MBL

MBL SMB-1
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- MBL
VAP MBL ME1071  

 
	
 1	
 	
 2 

 

1,2 1,2 1 1,2 1,2 1,2  
2 2 	
 2 2 	
 2 

 
- MBL MBL

ME1071 MBL MBL
In vitro ME1071

MBL MBL
VAP ME1071   

 
ddY SPF 6 MBL

5mm 3Fr
1 5 107CFU/ml 50µl 

VAP BIPM 100mg/kg
BIPM 100mg/kg +ME1071 100mg/kg 1 2 12h 7

7 30h
IL-1β

IL-6 TNF-α BIPM ME1071  
 

MIC BIPM 256µg/ml,

BIPM+ME1071 8µg/ml BIPM

P<0.05 30h

4.40 0.22 5.27 0.34 6.25

0.43log10CFU/ml, P<0.05

P<0.05 BIPM T MIC 0%

10.3% ME1071 BIPM

BIPM  

 
BIPM ME1071 MBL VAP

ME1071 MBL
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ampC

	
 

	
 

	
 Pseudomonas aeruginosa PAO1

pTnMod-OGm DH5α

pRK2013 PAO1 PAO1

pYM101 pDS132 	
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nfxC mexT ①MexEF-OprN

②Quorum-sensing(QS)

MexAB-OprM ß-lactam

MexT mexEF-oprN

K. Poole

MexEF-OprN mexT

mexS nfxC

QS PAO1 mexS

2  

	
 mexS nfxC QS

nfxC MexS QS

QS MexAB-OprM

MIC MexS

MexS MexT QS

MexEF-OprN

MexS nfxC

mexS MexEF-OprN MIC

PAO1

mexS

MexS MexEF-OprN MexT MexEF-OprN

MexS

MexEF-OprN  
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FQ CEP
FQ CEP

FQ CEP

FQ-CEP
FQ CEP  

 
 

FQ
(14 ) CEP (10 ), FQ-CEP  (22 ) FQ CEP

(Susceptible, 35 ) D
O PFGE MLST  

 
 

Susceptible group B1(34.3%) B2(40.0%) FQ
(50.0%) CEP (40.0%) FQ-CEP (59.1%) D

FQ FQ-CEP
(r =0.98) CEP FQ-CEP

(r =0.58) B2( 8.9) D( 5.3)
B1(3.9) A(3.3) D ( 6.6 )

A(5.8 ) B1(5.3 ) B2(2.5 ) D
PFGE 4 (I~IV) FQ FQ-CEP

I II CEP Susceptible III IV
I Ia Ib Ic Ia

10 (FQ FQ-CEP 5 ) O1 ST648
D-O1-ST648 D kspM, ompT PAI

 
 

 
D 2 D

PFGE FQ-CEP FQ CEP
D-O1-ST648 FQ

FQ CEP
ST648
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3 ESBL  
 

 
 1,2  5  1,2  1,2  2  

 2  3  3  3  3  2,4 
	
 1 2 3 4  

5     
 
 

	
 3

12% 6/50 9 ESBL

ESBL+ Citrobacter freundii (3), Citrobacter 

amalonaticus (1), Enterobacter aerogenes (1), Enterobacter agglomerans (1), 

Serratia marcescens (1), Klebsiella pneumoniae (1)  Escherichia coli (1)	
 

 

ESBL CTX-M-1 group 	
  

ESBL 3 14.8% vs. 

8.7% 23.5% vs. 6.1%  

CTX-M-1 group ESBL
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 CLSI Clinical and Laboratory Standards Institute
2008 -lactam BP

2010 M100-S20 CEZ, 
CTX, CTRX, CAZ BP 8 g/mL 1 g/mL 2012 M100-S22 	
 

P. aeruginosa PIPC BP 64 16 g/mL IPM, MEPM BP 4 2 g/mL
BP E. coli P. aeruginosa 

	
 

JANIS 2009 2011 6 8 BP BP
E. coli P. aeruginosa  

E. coli CEZ, CTX, CTRX, CAZ BP BP
1~3% P. aeruginosa 

BP BP PIPC 87 76 IPM 73% 60%
MEPM 79% 64% 11 15% 	
 

BP P. aeruginosa PIPC
11 15% BP

BP  
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P. aeruginosa  

 
	
 	
 

	
 	
 

	
 

	
 

JANIS
 

2010 1 12 1 JANIS P. aeruginosa 
MIC S,I,R 126,542 25,180

101,362 582 64,319 S,I,R
CLSI 2008(M100-S18)

 
 

JANIS
AMK

3.1 18.4
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 1 	
 1 	
 1 	
 2 	
 3 	
 4  

 	
 5 	
 6 	
 1 

1 2

3 4 5

6  

 

 (MRSA) 

MRSA

4 MRSA Infection Control 

Network MRSA  

2009 4

584 MRSA

 (MIC) SCCmec typing PCR

Pulsed-field gel electrophoresis (PFGE) SmaI DNA

 

MRSA

SCCmec type type II type IV V

MRSA pvl 1.0% tst 

62.3% 552 MRSA PFGE

299 PFGE 4 PFGE MRSA

MRSA
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MRSA POT MRSA  

 

○  1  1  2 2  2  2  1 
1 2  

 

MRSA Methicillin-
resistant  Staphylococcus aureus (CA)

(HA) MRSA 
POT(Phage Open-reading frame Typing) CA HA  

 

 

MRSA POT HA-MRSA CA-MRSA Na, 
 

 
USA300 CA

 POT1 106 CA POT1 93 64 HA  
CA-MRSA HA-MRSA 2 co-culture 37�24
48 CFU  

Na 40mM, 60mM, 80mM, 100mM Na
20mM, 50mM, 100mM, 200mM  

 
 

Na CA-MRSA USA300, POT1 106 HA-MRSA POT1 93 64
24 CFU Na 24 CA-

MRSA CFU HA-MRSA
100mM CFU Na 200mM 48
CA-MRSA CFU HA-MRSA CFU

Na 48 CA-MRSA USA300 80mM
CFU 100mM 4 POT1 106 60mM CFU

80mM CFU HA-MRSA 40mM
CFU 60mM CFU

HA-MRSA CA-MRSA 
CA-MRSA Na

 

 

2 CA-MRSA HA-MRSA

HA-MRSA CA-MRSA
HA-MRSA CA-MRSA
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MRSA  
 

 1 1 1 2 1 1 1 
1 2  

 
	
 3

JANIS 2011 1,309,993 210,382

S. aureus 16.1% 114,933

MRSA S. aureus 54.6% MRSA

MRSA

 

	
 JANIS S. 

aureus 394 2003 S. aureus 201

595  (MIC) MRSA

 (VCM)  (TEIC)  (LZD)

 (ABK) ABK MIC

Phage open reading frame typing  (POT ) 

ABK aac(6’)/aph(2’’) 

 

	
 595 VCM TEIC LZD

0.84% 5 ABK MIC 16 (µg/ml) 2003

 (2 /201 1.0%) 2010  (3 /394 0.76%)

POT ABK MIC

PCR aac(6’)/aph(2’’) 14

ABK

MIC 4-256 µg/ml PCR

 

	
 595 MRSA ABK

ABK

1 aac(6’)/aph(2’’) 
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1 1 2 3 4 4 
1 	
 2 	
  

3 	
 4 	
  

 

PFGE

PCR PCR based ORF typing
POT  

POT genomic islet 10 ORF
5 IMP VIM 17 ORF

17 2 10-plex 9-plex 
PCR 2 ORF 1,0 genomic islet POT1

POT2 10 POT
POT 415 multilocus 

sequence typing (MLST) PFGE  
POT 107

410-8 20 646-8 24
PFGE 410-8 79% 646-8 94%

 
141 POT MLST 94 POT

82 ST ST eBURST 6 clonal complex(CC)
59 singleton 49 ST CC 108

POT1 ST CC 1 1 26 ST
33 POT POT1-POT2 23

POT1 12 POT1 2 3
ST  

genomic islet genomic islet 
MLST clonal complex (CC)
POT  
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-alert matrix  

 1)  2)  3)  4) 

1) 2) 
 3) 4)

 

Probability-based Microbial Dissemination Alert 
(P-MDA) ( -alert)

2
-alert 1
1 2 -alert matrix  

2

P-MDA MedlasⓇ-SHIPL Standardized Hospital Infection Primary 
Lookout 614 413 (259 )

3 VRE 2 1 4 7
P-MDA P-MDA -alert

(matrix) -alert 0 500
(0) (100) (500)  

1
matrix

12
-alert

 

-alert matrix

JANIS

-alert matrix  
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