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richia coli 18S (5.4T)� ]<1 Enterobacter cloacae 8S (2.4T), Klebsiella pneumoniae 1S
(0.3T), Proteus mirabilis 1S (0.3T), Citrobacter freundii 1S (0.3T), Citrobacter farmeri 1

S (0.3T)1CUP> ^<�_- CTX-M9_` 26S (7.8T), CTX-M2_` 2S (0.6T), CTX-

M1_` 2S (0.6T), SHV_` 1S (0.3T)1CUP> ab�cd^<�� replicon type-�
E. coli1 IncF (FIA, FIB, FIC) group`e8=3 18S� 14S1CUP> E. cloacae1- P_
` 8S� 5S1CUP> fP� :�#6gh>?:;P E. cloacae5 C. freundii-iQ A/C
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�������� 332�� ������
������  � 128��! �� 204��" �#�$
�%
��	� ����������& chromIDTM

ESBL�'���$�(! 37)* 24+,-./ 48

+,�	$&0123�45�6�$�% �7$�0
123�89&:;<��' ���=>?@ABCD
@E@" �& 37) 24+,�	$! F�	G�01
23���HIJKLM-./6�LM��N�%
�OP��� OP���! VITEK2 compact (Sys-

mex bioMérieux, Japan)�&QN! GNR3S�#
�$�% ��� VITEK2 compact�T�U�VW&
QW�%
�XP b-Y>Z[3\]^6�LM� ESBL]^�

Double Disk synergy test �_` DDST"8) �! abc
1defg3\]^-./hZ1 b-Y>Z[3\]
^� 3-ijkbl2mn1@o9)-./ 2-hmRp?
p1qr@o10)�s�t��N� b-Y>Z[3\uv
LM�&6�$�% DDST�� CLSI�� ESBL��
���! cefepime (CFPM)-./ cefpirome (CPR)

�wx$� Double disk�*! CAZ, CTX, CFPM,

CPR�Ny�z{>Y|Y@o�&u}~��	�
������ ESBL]^O{$�% n1@o��!
MacFarland 0.5�O;�j�3Y3�@?@<��
'���$�(! CAZ-./ CTX�ABd>�s�
t� 2�! � � 30 mm���.����% !�s
�t��"��ABd>�! 3-ijkbl2mn1@
o� 300 mg/disk���.��#x8�% 37) 18+
,�	(! 3-ijkbl2mn1@o#x�.�u}
~��	�6�*���abc1defg3\]^{
$�% hZ1 b-Y>Z[3\]^�!MacFarland 0.5

�O;�j�3Y3�@?@<��'���$�(!
hZ1-b-Y>Z[3\ SMAABd> ���� ��N
&! X�CAZ��� IPMABd>��$��7u}
��%����$! MBL�]^K�&'��($�%
� PCR� � . � ESBL] ^ � ) � � � ��

chromIDTM ESBL�'�7���N& PCR���N
& ESBL]^�)���6��$�% ��� *�V
N11, 12)! SHV, TEM, CTX-M1, CTX-M2, CTX-M8,

CTX-M9��)����N&QW�% �-! TEM�
-./ SHV���N&�¡3¢@d�QN6�$
�% Klebsiella oxytoca*G£�)�¤K�¥¦��!
KOXY��)�13)�6�$! KOXY� b-Y>Z[3
\§¨]^�{+�$�%

�ESBL-Plasmid replicon��©�� Plasmid rep-

licon� Carattoli �14)�QW���-./pYª
[3��N&©�$�% «pf0@�� 5P,�[m
¬p«C>d PCR{ 3P,�¡@m PCR�.®!
FIA, FIB, FIC, HI1, HI2, I1-Igamma, L/M, N, P, W, T,

A/C, K, B/O, X, Y, F, -./ FIIA� 18P,��(
$�%

	 

1) ������
chromIDTM ESBL�'*��7O� Table 1�¯
$�% � 332��°! 89�� 97� (29.2±)*²-
³O��7�6����% s�-.*! 6�LM�&
ESBL]^O{6������ 30� (9.3±)*´W
�% ���! ESBL]^O�-.� Escherichia coli

18� (5.4±), Enterobacter cloacae 8� (2.4±), Kleb-

siella pneumoniae 1� (0.3±), Proteus mirabilis 1�
(0.3±), Citrobacter freundii 1� (0.3±), Citrobacter

farmeri 1� (0.3±)*´W�% ��*! abc1de
fg3\]^O� E. cloacae 21� (6.3±), C. freundii

14� (4.2±), E. coli 11� (3.3±)*´W�%
2) ESBL��������
����� ESBL]^O��)��� Table 2�

Fig. 1. chromIDTM ESBLG��70123
A: Escherichia coli
q@>µ¶·ª@«CSµ¸$��°¹�
�q@>µ¶·ª@«CSµ�$�/01
�0123
B: KESC (Klebsiella, Enterobacter, Serratia,
Citrobacter)
2/º¶»µ�zW�2µ0123
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���� CTX-M9�� 26� (7.8	), CTX-M2�� 2

� (0.6	), CTX-M1�� 1� (0.3	), SHV�� 1�
(0.3	)
���� SHV��������� SHV

12�
����
3) �������	
 replicon type

ESBL������������� replicon type

 Table 3!���� E. coli 
 IncF (FIA, FIB,

FIC) group�"#$% 18�& 14�
���� E.

cloacae
 P�� 8�& 5�
����

� �
'(�)*!+,-. /0&� ESBL��123�

45
 9.3	6789�� :;<=��>?@89
AMRSA
. BCDEFG�H����IJ=�
KL89-,A15)� '(�6MNO6*PQ
K7
89�65 R,-,A�S. TU-�BCDEF
G�H��� V���� WXTAYZ[
�A
�. \]%@# ESBL����^_]`a[bY@
]��� /0&� ESBL����BCDEFG�H�
��c�def!+,-ghQ!Vi9-+j.

Table 1. Number of b-lactum type Enterobacteriaceae grown on chromIDTM ESBL in faces (nk332)

Organism
No. of isolates (	)

AmpC1) ESBL2) KOXY3) Others4) Total

E. cloacae 21 (6.3) 8 (2.4) 29 (8.7)
E. coli 11 (3.3) 18 (5.4) 29 (8.7)
C. freundii 14 (4.2) 1 (0.3) 15 (4.5)
K. pnaeumoniae 1 (0.3) 5 (1.5) 6 (1.8)
K. oxytoca 4 (1.2) 4 (1.2)
E. aerogenes 3 (0.9) 3 (0.9)
C. farmeri 1 (0.3) 1 (0.3) 2 (0.6)
C. braakii 2 (0.6) 2 (0.6)
C. amalonaticas 1 (0.3) 1 (0.3)
C. breakii 1 (0.3) 1 (0.3)
C. youngae 1 (0.3) 1 (0.3)
C. younge 1 (0.3) 1 (0.3)
E. aeburiae 1 (0.3) 1 (0.3)
P. mirabilis 1 (0.3) 1 (0.3)
P. rettgeri 1 (0.3) 1 (0.3)

Total 58 (17.4) 30 (9.0) 4 (1.2) 5 (1.5) 97 (29.2)

1) AmpC: Chromosomal cephalosporinase
2) ESBL: Extended spectrum b-lactamase
3) KOXY: Chromosomal KOXY type penicillinase
4) Others: Reisistant mecanism other than b-lactamases

Table 2. Number of ESBL gene type

Organism
No. of isolates

CTX-M1 CTX-M2 CTX-M8 CTX-M9 TEM SHV1)

E. coli 1 1 15 1
E. cloacae 8
C. freundii 1
K. pnaeumoniae 1
C. farmeri 1
P. mirabilis 1

Total 1 2 0 26 0 1

1) Genotype is SHV12
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���16, 17)� ���� ��
��������������
�������
� �� 1999�!"#$18)�%&'���� 0.3��
 &'�(�)*� � 10�+!� ESBL,-.��
�����(�/&'�01$�� 23�45�67

��� �8�9:/$;<	�
�! ESBL,-.
�45�01$��'=� >?��@ABCDEFG
HIJK%� L)�MNO��!PQ�PRKS
%Q�T��U�� ��01��

chromIDTM ESBL�VKW�(' ESBL,-.�
@ABCDEFGHIJ9:� Glupczynski$17)�
�X(��� ��Y� ESBL,-.� 1118ZY
43[�8\
����� ESBL,-.�]� �!^
_`aJbcdFe,-.� 41[�f(�)*� g
�h;ij��Q�� kl�8�!)�; 97[Y
58[� AmpC,-[�g�h���(� 
��9:
� &'� MRSAm VREKn��Q�oh.8\�
�V!����!��$oh.K8\Q�'=��p
�q�����r�
���� chromIDTM ESBL

!s(�; CPDX!�*tuhK;'v��� w
1!� CPDXoh[� �x ESBL,-.�]!;
�fQ�T�!��� @ABCDEFGHIJ���
�y3�oh.���	�! ��01$���
chromIDTM ESBL!��8\�y3�8\!��(
����  jz�;JAcF{I|�V� *� �
f� ESBL,-.�	�K} Q�;����T
�K!z1�� CLSI!n�
��~�	��"K�
�	�Q�#�� ��
kl8\
�' ESBL,-����� CTX-M�
�������8\$�i����;�����
�� &'� Glupczynski$��X19)��<	��

��� TEM��ij8\
��)*� �mV�!�
*��Q�����!����=$��9:� &
'� z'� ��Y� E. coli m K. pneumoniae ��
CTX-M�;8\
����� E. aerogenes ��
TEM����8\� &'�(��� 51� ,E.

cloacae ��AHJ Cb-HA��Fe,-.���
ESBL,-[�8\
���� ���� kl�8
��� E. cloacae � CTX-M�� ESBL,-.� E.

coli!��8\
��)*� �mV�!����K
%���9:� &'�

ESBL,-�����HJ��K�(���Q�T
���$���� ��,-�����HJ����
c�I���!�&�� ����������� ��
����K&�T������01$��� Ger-

aldine$20)� 1997�/$ 2002�!8\
�'
ESBL,-.!����c�I�� I|K%&�
��� ��Y�; IncF group�¡;ij8\
�
'��X(��� �8�!)�;
��9:�
 &'� z'� E. cloacae�� P��ijK¢=� .
�£������¤��T��67
�'� ����

�8Z/$'(
�' E. cloacae� C. freundii�
¥! A/C�� *� �HJ���-Z)�.�K¦
1���(��T�K67Q�9:� &'� T�
$/$� ESBL,-.�
�[����§*� *�
��Y�
¨!�HJ���©�.�!��(�j
�����ªK«&���01$�'�

ESBL,-.�y3�8\�+.��¬���j�
NO�®¯!;,-°� ±²��³�L!9M�
j�01$��� ������ 1999�! SHV� E.

coli!��.´)NOKµ¶(� ��·! ESBL,
-� &''=!/012�� cefotiam�¸¹vº

Table 3. Number of replicons according to ESBL type identified in Enterobacteriaceae

Strains Geno type

Repricon type

A/C
A/C,

P
A/C,
FIC

FIA,
FIB

FIA, FIB,
I1-Ir

FIA,
I1-Ir

FIB
FIB,
I1-Ir

FIC HI-1 P Y

E. coli CTX-M1 1
CTX-M2 1
CTX-M9 3 1 1 6 1 3
SHV12 1

K. pnaeumoniae CTX-M9 1
P. mirabilis CTX-M2 1
C. farmeri CTX-M9 1
C. freundii CTX-M9 1
E. cloacae CTX-M9 1 1 1 5

Total 3 1 1 3 1 1 7 2 1 1 5 4
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Usefulness of the Screening of Enterobacteriaceae Producing

Extended-Spectrum Beta-Lactamases in Feces

Tatsuya Nakamura, Chihiro Shimizu, Sachiko Inui, Makoto Sano, Kazuyuki Okuda,

Chiyo Nakata, Hiroko Fujimoto, Hiroe Okura, Hakuo Takahashi

Department of Clinical Laboratory, Kansai Medical University Hirakata Hospital, Shinmachi,
Hirakata City, Osaka 573�1191, Japan

Recently, the wide spreading of the bacteria resistant to antimicrobial agents is a problem as not only
nosocomial infection but also as the community-acquired infection. Among them, extended-spectrum
beta-lactamases-producing (ESBLs) Enterobacteriaceae may also be important to know the prevalence in
feces for the treatment. Then, screening of the ESBL-producing Enterobacteriaceae in faces was investi-
gated by using chromID ESBL. Of 332 fecal cultured samples, 88 specimens (29.2:) yielded Enterobacte-
riaceae grown on chromIDTM ESBL. Among them, 30 ESBL-producing Enterobacteriaceae strains were
identified by the confirmation test and the genomic analysis by PCR method. Among ESBL-producing
strains, E. coli (n ;18; 5.4:) was the most common ESBL-positive one, followed by Enterobacter cloacae
(n;8; 2.4:), Klebsiella pneumoniae (n;1; 0.3:), Proteus mirabilis (n;1; 0.3:), Citrobacter freundii (n;1;
0.3:), Citrobacter farmeri (n;1; 0.3:). In terms of the genotype, CTX-M9, CTX-M2, CTX-M1 and SHV-12
were 26 (83.5:), 2 (6.6:), 2 (6.6:) and 2 (6.6:) strains, respectively. As the replicon type of plasmid gene
in E. coli, IncF (FIA, FIB and FIC) group was detected on 14 among 18 strains. In E. cloacae, P type was
detected in five of eight strains. Moreover, both E. cloacae and C. freundii detected from the same specimen
were identified to be A/C types. These findings suggested that the transfer of the plasmid is taking place
between bacteria in the intestinal tract. Detection rate of the ESBL-producing Enterobacteriaceae in Japan
is reported to be about 5:. However the higher levels were found in the present study suggesting that the
ESBL producing Enterobacteriaceae was spreading in the intestinal tract. Because chromIDTM ESBL can be
used for screening of the ESBL-producing strain in 24 hours, the prompt measure to ESBL-producing
Enterobacteriaceae can be taken place at the clinical setting. This may be useful for prevention of
nosocomial infection, and the early and proper therapeutic drug choice.

<=>?@5A��� Vol. 19 No. 4 2009.

BC�% ESBLDEFGHIJBC�% ESBLDEFGHIJ

37

235


