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+�./,01�2345 b-	
��6�789�
,0� �� b-	
����:23;,� <=>��
�� ������ ?@A<B��� b-	
��
��
�������������'�C�$ DE�� FG
'H	IJK�LMN��OP0Q�R	�S'�N
�TUC�V/W#�XY� �Z[\� ]^_ `
01�3)$
abcNd�eC�N��% Serratia marcescens�

fg!N�% P. aeruginosa�()_,0�h�N�
�MBLij�kl�5#�4)$ �X� mbnop��
qYXr�s'	tN (MDRP)�kl5), 6)u� P. ae-

ruginosa vw�fg!N�L�MBLij�kl
�7), 8)W#�$x
E%�yz{b 3|}~E?@A<
B�s'�X%(�s'��,X P. aeruginosa 106

�� Acinetobacter spp. 64��s'����10��
,X.�� MBLij�% P. aeruginosa �%���
�� Acinetobacter spp.�% 12.5��YE�� ,~W
r�s'����,X_kl,01�7)$
��E%� ����yz{b� 3�m��10��
����MBLij Acinetobacter baumannii, Pseu-

domonas putida, Alcaligenes xylosoxidans���1
�3�,� &���� `X�� ¡�¢£5�YE
�XXY¤¥��,X$

�����
1. �����	

yz{b� 3�m (A, B, C)��10 2002¦ 5§

~E 2003¦ 9§������m��10� N�� �
�n¨'©�
�5�ª�s'N5«¬­�LM®¯
���D�� �ª�°�#�-_u3���5¢±�
²1���#�-_ ³~EmbF´5µ¶�Xfg

Table 1. Isolation of MBL prducing bacteria

Hospital Case Date of test Specimens Isolate

A 1 2003/8/4 bile PTCD A. baumannii

2003/8/6 peritoneal drain A. baumannii

2003/8/6 peritoneal drain A. baumannii

2003/8/12 peritoneal drain A. baumannii

2003/8/12 bile PTCD A. baumannii

2 2003/8/21 bile PTCD A. baumannii

2003/8/28 bile PTCD A. baumannii

2003/9/4 bile PTCD A. baumannii

3 2003/8/14 bile PTCD A. baumannii

B 4 2002/6/4 feces P. putida

5 2002/10/18 feces P. putida

6 2002/12/20 feces P. putida

7 2003/2/19 feces P. putida

8 2003/4/11 feces P. putida

C 9 2002/12/21 blood A. xylosoxidans

2002/12/21 urine catheter A. xylosoxidans

2003/2/10 urine catheter A. xylosoxidans

2003/3/11 urine A. xylosoxidans

2003/5/6 urine A. xylosoxidans

2003/6/10 urine A. xylosoxidans

10 2003/6/20 urine A. xylosoxidans

11 2003/8/12 urine catheter A. xylosoxidans

2003/8/21 urine catheter A. xylosoxidans

12 2003/8/22 urine catheter A. xylosoxidans

PTCD: percutaneous transhepatic cholangio-drainage
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���������� 	�
����
� A. bau-

mannii 202� �A�
 32�� B�
 105�� C�

65��� P. putida 23� �A�
 2�� B�
 14��
C�
 7��� A. xylosoxidans 20� �A�
 2�� B

�
 8�� C�
 10�� ������ �������
������� !"#$�%��&'�(����
�	
)��� �*�
+� 1,-&���./0�
�.�1����+�2342� 56����+�
Table 1�(�� 3�1 24���2��
�7�� 
����89����:�3+� �;<
����=��>��

2. ��������	
��
�
MicroScan WalkAway �?@ABC� ��23��

�D$E� Neg Combo 4BF���� �G%��
HI�JK���� ���L�FM<NO���P2
3+QR 20NE � !STAUV@� ��23���
�� �G%��HI+ National Committee for Clini-

cal Laboratory Standards I (NCCLS)� �WX Clinical

and Laboratory Standards Institute� M7-A69)�"
Y��#$Z%[\
��]MIC&��JK�� ,
^_U@'�F%�� (susceptible)� (
 (interme-

diate)� �� (resistant)�`����
a��G�1))[\b*�+c �,d+ mg/ml�
+e�)�fFgO�� piperacillin (PIPC: 8h64),

ceftazidime (CAZ: 2h16), cefpirome (CPR: 2h16),

cefepime (CFPM: 2h16), cefozopran (CZOP: 2h16),

imipenem (IPM: 1h8), meropenem (MEPM: 1h8),

aztreonam (AZT: 2h16), sulbactam/cefoperazone

(SBT/CPZ: 2/16h4/32), gentamicin (GM: 1h8), to-

bramycin (TOB: 1h8), isepamicin (ISP: 2h16),

amikacin (AMK: 4h32), minocycline (MINO: 2h8),

levofloxacin (LVFX: 0.5h4), sulfamethoxazole/tri-

methoprim (S/T: 2/38)� 16G��2��
3. SMA�����������MBL����
��

MBLi-���.
+� Arakawa7�jk��
sodium mercaptoacetic acid (SMA)�lmCn �o
pqr� ��234O�10)� �
+"V@s@tBu
Bv/01 � !wnuBlmxyBzB� �23*
F�4��McFarland 0.5��Z�56F78�� 3

cm&9��3 CAZlmCn � !wnuBlmx
yBzB� �:2�� e�.�� CAZlmCn�(
;N7 1.5h2 cm��3� SMAlmCn�<:�
35{ 16h18|
0=��� '�+ CAZ�>}?�
f SMA�@A�� CAZ�B~>}?�� SMA)
CAZ�lmCn�(;�P<2�����	�3C

D��� 5 mm&9��E�F��G� ����
CAZ,HF>}?�F�7�<2)M+ 12 mm&
9�>}?��I��G��� MBLi-�)'��
�3)�

4. PCR����� IMP-1��� !� b-"�#
$ %&'(�)*

PCR
��] IMP-1��E@��MBL����
�.�:�3+� �J7��s!�@l�!B�� 
PCRK���234O�2), 3)� LMiN+ 2�Q�
�@C�E��23� O��P�42 587 bpQ��
!���B��RS�LF���

5. +��,� �-.�/012 (PFGE)�34
PFGE+� Senda7��
�T2JK��11)� A.

baumannii+U��V SmaIFWX�� �PK�+�
DEC�!� 0.5h60Y� �P|
 20|
� O� 6

V/cm,�P bu#er�3 11{F4O�12)� A. xylosoxi-

dans) P. putida+U��V SpeIFWX�� DEC
�!� 10h45Y� �P|
 22|
� O� 6 V/cm�
�P bu#er�3 14{F4O�11)� PFGEZ:+
CHEEF DR II Pulsed field electrophoresis system

(Bio-Rad Laboratories)��2��
6. MBL���)*56�789:
MBLi-��./0 12��,E^N7[\� �

]� ^
�
� ^
�_� �`�/�  a�RS� ¡
bl�!C�RS� c¢�P23����� �7��
%�� d£¤e� CRPf<¥�¦gh§��>� ��
��¨¦�FgO�N¥�NLF���

; <
1. �=��>?@�	
��
�;<
�����©ª+� Table 1�(«���� ��¬
� A. baumannii, P. putida, A. xyloxidans�LF��
�� 12g��MBLi-��	«] 16�G�MIC

f),^_U@'�� Table 2�(��� A. bau-

mannii+� SBT/CPZ&'� b-sn���G«>3
) S/T����(�� Q"­�U®?�� ¯V@y­
�B<¥i��G�+%���(��� P. putida+
16�G«>3���Fgf� A. xylosoxidans +
PIPC)MINO&'��G����(���

2. ABCD>EFMBL��G��=�HIJK
A, B, C	�
����
��23j°�1�MBL

i-�89�������e ���k� +� ��¬�
A. baumannii 4� (12.5�)� P. putida 5� (36�)� A.

xylosoxidans� 8� (80�)FgO�� ±�� MBLi
-�89���+� i��1F²����3�f� A

�
F+ P. putida 2�( 1�� ) A. xylosoxidans 2
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�� 2����� B��	
 A. baumannii 105��
1�	���


3. MBL��������
SMA�������	
� �������	��
����� !�"#$�%&' �(�)*���
MBL+,�-./��


4. PCR	
��
 IMP-1������MBL�
�������

PCR�	
� ���"01/�2 587 bp34"5
6+7�)*��� IMP-18�9�: MBL;<=
 >?�@)/��
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��
���������
PFGE8
� A, B, C ��AB"CD��$�


Fig. 1"
� EFGHIJK���LMN�$2OP
Q!�RST-N�
 A. baumannii 
 2UL 
PFGE8R-N�$��� P. putida B A. xylosoxi-

dans
V�W�XY8	���

6. MBL���������
(1) Z��"#[2\]!� ^_`a� \]\b 
cd

A�� (Table 1, Fig. 2)	
� A. baumannii�ef
/�����g hijQ ak	���\b
lm�
nopq��	���
 1r� 3 ��� st	 per-

cutaneous transhepatic cholangio-drainage (PTCD)

pq���uv/��$�13)
 B�� (Table 1, Fig. 3)

	
� P. putida�ef/�� ���wx`a ak 
yr�z{|}	\]/��$2~B�cdQ	��
�
 C�� (Table 1, Fig. 4) 4t
hijQ ak

	� $���i�" A. xylosoxidans�ef/��
 s
t 9	
� MBL+,!� 6�ef/���� 1�

wx\br�	���V���
� st��*���
�r�ef/��$�


(2) \]��B\]�� ��"�$�
A��	
� 2t
i�" 1t
i�"\]/�

�
 B��"#$�
� wx�� X���	��R
��N�\]/��
 C��	
� st 12��
X
Y��	��� ���i�"\]/��


Table 2. Drug susceptibility of metallo-b-lactamse producing bacteria
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MIC values of each drug (mg/ml)
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B
S

M
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B
O

T

P
SI

K
M
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O
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M

X
F

V
L

T
S

A 1, 2 A. baumannii �64 �16 �16 �16 �16 �8 �8 �16 8 �1 2 4 8 �2 �0.5 �2/38

R R R R R R R R S S S S S S S R

3 A. baumannii �64 �16 �16 �16 �16 �8 �8 16 �4 2 4 8 8 �2 �0.5 �2/38

R R R R R R R I S S S S S S S R

B 4�8 P. putida �64 �16 �16 16 �16 �8 �8 �16 �32 �8 �8 �16 �32 �8 �4 �2/38

R R R R R R R R R R R R R R R R

C 9�12 A. xylosoxidans �8 �16 �16 16 �16 �8 �8 �16 �32 �8 �8 �16 �32 4 �4 �2/38

S R R R R R R R R R R R R S R R

PIPC: piperacillin, CAZ: ceftazidime, CPR: cefpirome, CFPM: cefepime, CZOP: cefozopran, IPM: imipenem
MEPM: meropenem, AZT: aztreonam, SBT/CPZ: sulbactam/cefoperazone, GM: gentamicin, TOB: tobramycin
ISP: isepamicin, AMK: amikacin, MINO: minocycline, LVFX: levofloxacin, ST: sulfamethoxazole/trimethoprim

Fig. 1. PFGE Pattern of MBL-producing
bacteria.
M: lambda ladder marker, lane 1�3:
Acinetobacter baumannii (case 1�3 at
hospital A), lane 4�8: Pseudomonas

putida(case 4�8 at hospital B), lane
9�12: Alcaligenes xylosoxidans (case
9�12 at hospital C).

MBL+,���! \]t \�MBL+,���! \]t \�

�����,7 ¡¢ Vol. 18 No. 2 2008. 29

103



F
ig

.2
.

C
li

n
ic

al
co

u
rs

e
an

d
is

o
la

ti
o

n
o

f
M

B
L

-p
ro

d
u

ci
n

g
A

c
in

e
to

b
a

c
te

r
b

a
u

m
a

n
n

ii
at

h
o

sp
it

al
A

.

F
ig

.3
.

C
li

n
ic

al
co

u
rs

e
an

d
is

o
la

ti
o

n
o

f
M

B
L

-p
ro

d
u

ci
n

g
P

s
e
u

d
o
m

o
n

a
s

p
u

ti
d

a
at

h
o

sp
it

al
B

.

������� ��	
�����
���������������������������� ��	
�����
���������������������

30

104

��� !"#$%& Vol. 18 No. 2 2008.



F
ig

.4
.

C
li

n
ic

al
co

u
rs

e
an

d
is

o
la

ti
o

n
o

f
M

B
L

-p
ro

d
u

ci
n

g
A

lc
a

li
g

e
n

e
s

x
y
lo

s
o
x
id

a
n

s
at

h
o

sp
it

al
C

.

MBL��������	
���MBL��������	
���

31

105


��������� Vol. 18 No. 2 2008.



(3) ������������
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Study on IMP-type Metallo-b-lactamase-producing Glucose-non-fermentative

Gram-negative Bacteria Isolated from Three Hospitals in Aichi Prefecture

Atsuko Matsunami1), Toshi Nada2), Hiroko Tsuchiya3), Ryoichi Takeda1),

Nobuko Sato3), Hisashi Baba2), 4), Naohiro Shibata5), Yoshichika Arakawa5)
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2) Department of Clinical Laboratory, Nagoya University Hospital
3) Department of Clinical Laboratory, Ichinomiya Municipal Hospital
4) Department of Infectious Diseases, Nagoya University Hospital
5) Department of Bacterial Pathogenic and Infection Control, National

Institute of Infection Diseases

We isolated three species of IMP-1 metallo-b-lactamase (MBL)-producing glucose-nonfermentative
gram-negative bacteria at three hospitals (Acinetobacter baumannii from 3 patients in a surgical ward at
Hospital A, Pseudomonas putida from 5 in a hematological ward at Hospital B, and Alcaligenes xylosoxidans

from 4 in a urological ward at Hospital C, respectively) in Aichi Prefecture from May 2002 to September
2003. Drug susceptibilities were tested, and MBL productivity using a disk di#usion test, IMP-1 gene
detection by PCR, and pulsed-field gel electrophoresis (PFGE) were performed. All 24 strains, in total,
produced IMP-1 type MBL, and showed multi-drug resistance. All strains from each patient showed the
same pattern in PFGE. In addition, all strains belonging to each single species, with the exception of A.

baumannii from one of the three patients, also showed the same pattern in PFGE. Most of the patients had
some of the common risk factors including underlying diseases, operations, medical devices and long
periods of hospitalization. The frequencies for isolating these glucose-nonfermentative gram-negative
bacteria are relatively low for the moment. However, due precautions should be taken, since they might
colonize in a ward over a long period.
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