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Klebsiella pneumoniae�'9��3 :7;< 21=����'(>)?@*A��B PCR+
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.7cd3 Ae�7.=f blaTEM-132?12A�:N�@*���` PFGE���I[\Q]�
�C3 19=�3ghQXTIKQ?ij3 TEM-132 b-GHIJKL�� K. pneumoniae7
klmno[H�	
��` klmno[H�4j�3 5p67q�rs�89��67q7
tuN�&vw7x�y"7z:?^;:N��C3 ;{1.8!7<��|=j�` CAZ-'
(7 K. pneumoniae���A� ESBL7>}f SHV b-GHIJKL~���3 ��7�?
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Key words: TEM-132 ESBL��.3 Klebsiella pneumoiae3 &C��3 ��DE3 ��F

I. � �
Klebsiella pneumoniae� Escherichia coli���
�4j�GHIj�j�J�6���.�7���3
��KL�V��R��Q���` ��3 DEM�(
F ,  b-G H I J K L (extended-spectrum b-

lactamase: ESBL)?��j3 ��KL�V��R�
�Q�4j�'(?iA K. pneumonia� E. coli�
GH~N�j���C3 klmno[H�?�B��
����1), 2)` �� ESBLM��f>}7O�3 �P
(�GR�XI�Q��KX���aC3 8���C
3�7.=7��6�.�?Rs��A�:N�S6
����3)`

�V�I�O�� �'(?¡Tj� K. pneumo-

niae f3 1983��¢K�£T~¤¥�B����
�4)3 :�f3¦��
§� ESBL��.~��:N�
@*��3¨�©ª3K«¬U~33V�'(=���
&C��7�?�B�����;��_�5), 6)`

2003� 413 #&7$&8!56 ceftazidime

(CAZ)�'(?iA K. pneumoniae �¥B�WX�
�3 ¨7¦3 3V7'(TIKQ?iA K. pneumo-

niae �>Y78!56WX���` CAZ-'( K.

pneumoniae7ZC�� 0&C��4 �t}	
�
��B3 1y����� 25=7 CAZ-'( K. pneu-

monae����3 '(>)7S[NTURVWKUX
/YZ0 (PFGE)���I[\Q]?^�3 ¨7\B
�D®��3 &C��4q?]^�¯j3 @'(.
7�6��N�7°��±j�7~B�A�`
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� 92���� ����	
����� K. pneumo-

niae, � 378� ����	
����������
���� ������� �������	���
BBL CRYSTAL E/NF�	� !
 ���"#$%
&'()%*%� �+��� �����,-.��
� �5/ Sheep Blood Agar� ��"#$%&'()%
*%� 0������ ��1�2345� 1 ml�
65$7%895:;% (HI)<3=�>(#8?5
@%A (McFarland) No. 0.5�BCDE������
-�F��� GHI5J=KL Gram-negative<3
= ���"#$%&'()%*%� � 10 ml�����
��<3=�GHI5K=$MNOP@LQ��
MICS5-4 ���"#$%&'()%*%� �RSTO
� 10 mlUV���� 35W�X 18YZ���[\��

]^_�!`0+��a�
�� ampicillin

(ABPC), piperacillin (PIPC), cefazolin (CEZ), cefo-

tiam (CTM), latamoxef (LMOX), CAZ, aztreonam

(AZT), imipenem (IPM), gentamicin (GM), mino-

cycline (MINO), fosfomycin (FOM), tosufloxacin

(TFLX)� 12
]0bc� �	de� (CLSI)�fg
�ghX�	�� �� 1��

2. ESBL�������	
��
ESBLi���=#j54%P�� ESBL Con-

firmation Panel �J5k%=lO=mn� o7nPp
=K7#=� �+�� CLSI�fg0bC qCAZr
Ds CTXa�
��0�	��tu��v� a�

�#@<@%w (CVA)���0�	��tuxU
yMICz 3{|}1~���tu ESBL��C�
�gh� ��� Double disk di#usion test� qo<O
&'=#�� � �xX���	�[\��

3. ESBL��� PCR����	������
2003! 4�
� 2004! 11��Z� 5�"��

��#��	
��������E���� ��
$%�Xx��u� 25� ���&�� 21'� (
14�� )* 9�� + 2�� �VxX PCR �D\X
ESBL�,�$-�-.��v�� PCRH@7>5
rDs/���� Shibata��0 7)B��Dc[\
�� ��� TEM-� b-@#I>5��,��J5#T
%=�1��� TEM-� b-@#I>5��,��12
�� TEM-� b-@#I>5��,��34�56�
x�J5#T%=�1H@7>5 (TEM-SQ-F: 5�-
ATAAAATTCTTGAAGACGAAA-3�, TEM-SQ-R:

5�-GACAGTTACCAATGCTTAATCA-3�)�xX
PCR78�� ���,�i9�:���X� PCRr
DsJ5#T%=H@7>5�xX� o7�#$
J5#T%=�1�[\��

4. �����	������ (PFGE)��
�
�;��� DNA�<��= XbaI�xX>
?�� �� PFGE@A �Gene Pulser: ���7
�@(A�� 0� �B�[\�� �B���MO=I
7L 12.6�40.1C� D  6 V/cm, 14W� �BYZ 24

YZ0[\�5)� PFGE��BMI5%��1��	
� Tenover��fg�¡¢���8)�

5.  !"#$%
ESBLi����	�� PCR, PFGE�1�[\
� 25�� ���&�� 21'� �VxX� £¤��"
�� ���	�"�Z�¥B�-.� ���Y¦� �
���� §E� �	�fF¨��-.� a�
+
�-.� (G©K5KOHA�-.� )*�ª«[
¬�-.B��I�JK�� ���

III. & '
1. (��)*&'
BBL CRYSTAL E/NF�	� !
 ���"#$
%&'()%*%� ��	de�� �vX K. pneumo-

niae��	���
2. +,-./01��� ESBL�������	

��

ESBLi�z®¯C K. pneumoniae ���CR

]�MIC�� CAZ 64 mg/ml}1� rDs AZT 32

mg/ml}1� PIPC 128 mg/ml}1� IPM 0.12 mg/ml

}°0b\� �� 1�� ��
]^_�MI5%�±�
K. pneumoniae � 2003! 4�
� 2004! 12�²
0����� K. pneumoniae 378�#� 98�0
b\�� 5�"���#��	
����$%�
Xx� 25��� 1³�
]^_�MI5%�±��
CLSI�fg�L��Xx�� o<O&'=# �d
e� cefotaxime��´�X CAZ�DcµxM�N�

� 1. ESBLi���
]^_�de


]' MIC (mg/ml) MIC 90

Ampicillin ¶32 ¶32
Piperacillin ¶128 ¶128
Cefazolin 4 8
Cefotiam ·1 ·1
Ceftazidime ¶64 ¶64
Aztreonam ¶32 ¶32
Latamoxef ·8 ·8
Imipenem ·0.12 0.25
Gentamicin ·2 ·2
Minocycline ·4 4
Fosfomycin ¶64 64
Tosufloxacin ·0.25 0.5

µ¸¹OºPµ¸¹OºP
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��� ����	�
�������������
������� CTX-M-��� !� TEM-�"��
SHV-� b-��#$%&�'(��)*��+

3. PCR�������	
���� ESBL�
������

25,��-. PCR/�0 ESBL123�45
678�9:� ;<.�,�=-. TEM-�123�
>?�@8�+ *��A%�B
CDE678�9
:�;<. blaTEM-132FG,�@����H�*��+

4. PFGE����
PFGE� 25,��-.78�+ I 1����J

�� KLM#%
��123�� P1NP5�OP*�
�+

2003Q 4RN9R��S.� 5TUV�45*�
�W1��W3� 3,�� 3,�XY 8� DNAM
#%
6���+ ���� ZQ� 2004Q 2R�[\
5TUV��45*��W4�],�^_��� W4

��W10� W12� W14��W18� W20��W25"
�� `a 19],�[b� DNAM#%
 (P3)�@�
���c���*��+
��� P3M#%
�],�45*��UV6de
;��� f 2��;J�� 5TUV�g"0� h�

i� 2TUV� 6TUV��X45*�.-�+
 =� 6TUV�45*��I 1j�W13� �W19

� 2,�[b� P5M#%
6��.-��� ��#
kl� 5TUV� @�-� 2TUVmn,j����
 �8�+

5. ��������
TEM-132'(,�^o45pUV� 5TUV 15

q (71.4r), 2TUV 4q (19.1r), 6TUV 2q
(9.5r)�@0� 5TUV�st�u 70r6v��+ w
x�y���45� 14, (56r)� z{���45�
9, (36r)�@8�+
Q|�}~ 80.6�� ����6������6�

\��;�������� 15q�u 70r6v��+
����� 12Q�� 2�R�� 1Q�����.-
��� 21qj 9q (42.9r), 6�R�� 1Q� 10q
(47.6r), 6�R��� 2q�@0� 6�R�����
��� 90r6v��+ �]�����������
���- CTM�� � 4q� CAZ�� � 8q�
CTM, CAZ¡¢��� � 4q�����+
y£�¤%¤¥¦§�G¨6©ª��9:� ���
 �8��� 21qj 1q«S�@8�+ "� 5TU
V� 2TUV��y��� TEM-132'(,�45�

I 1. K. pneumoiaeM¥C¬%¥®¯¥DE9:

TEM-132� ESBL'( Klebsiella pneumoniaeTEM-132� ESBL'( Klebsiella pneumoniae
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21�� 12�������	
 ���������
����� 5����������� !�"#
"
 2�����$%�&'�� !
 ()����
*+,�� !�"#-./�� 01234�5�)
���67�"#��
8�
 9�.�):;<=��9�)>?@A�
@/"#�)B
 9�� 8��C/�� >?DEFG
�HIJ�67�"#�K))
 >?����L	M
NOB0167�C/��

III. � �
K. pneumoniae�
 PQRST�U�
 V3)WX

S��"PYQ-Z�[X\MB
 ]^-Z)_>`
ab<
 cdab
 efghi)ab
 jk<
 lm
^-Z)noS�-Mp�Bq��"#M� r�
 s
tab<-Z)uvwxBCy
 zS{|+67��
<=�}#"�
 S~���B���\�
 �tS)
;�)��K�#���"#M� �� K. pneumoniae

�
�����������O�at�CM��.�

���B��K�����������O��t��
\
 ESBL��SB����M ¡�-y
 ¢£�¤

¥ 2

¦FO :;�� §� :¨©;� PFGEª

1 5��� x«Ac 2003� 4¬ 11� P1
2 5��� x« Bc 2003� 5¬ 22� P2
3 5��� x« Cc 2003� 9¬ 18� P3
4 5��� x« Dc 2004� 2¬ 4� P3
5 5��� x« E9� 2004� 4¬ 2� P3
6 5��� x« F9� 2004� 5¬ 7� P3
7 5��� x« Gc 2004� 6¬ 28� P3
8 5��� x« H9� 2004� 7¬ 12� P3
9 5��� x« Hc 2004� 7¬ 12� P3

10 5��� x« I9� 2004� 5¬ 17� P3
11 2��� x« Jc 2004� 7¬ 5� P4
12 5��� x« K9� 2004� 7¬ 17� P3
13 6��� x« L9� 2007� 7¬ 27� P5
14 5��� x« Kc 2004� 8¬ 4� P3
15 5��� x«M9� 2004� 8¬ 9� P3
16 5��� x« N9� 2004� 8¬ 26� P3
17 5��� x« Oc 2004� 8¬ 27� P3
18 2��� x« P 2004� 9¬ 14� P3
19 6��� x« Qc 2004� 10¬ 4� P5
20 5��� x« Rc 2004� 10¬ 4� P3
21 5��� x« Sc 2004� 9¬ 16� P3
22 5��� x« S9� 2004� 9¬ 16� P3
23 5��� x«M 2004� 9¬ 21� P3
24 6��� x« Tc 2004� 10¬ 12� P3
25 2��� x« Uc 2004� 11¬ 8� P3

® 2. 5����5��) ESBL��S)¯°:;
«�)±²

�³´µf(�³´µf(
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���������	 
��� SHV-12� SHV-24

�� �� TEM-91� ESBL�� K. pneumoniae�
�������9), 10)	 ����������� 25��
����� � !�"��������� TEM-132

��#��	 $% TEM-132� ESBL��&��
TEM-1� b-'()*+,%-./0�	�
1��
�� 32��3 (R164H, I173V, E240 K)��4�
2005�5678-��9%:�;<=� 4�% K.

pneumoniae������%�>��#�11)	
PFGE?�@A�� 25��� 19���BC)+D

@E4��F� GH�I�JKL�
1��4�	 M
%KL� 5N��%�=������ ESBL��&�
���4�� �B����GHO��4�P���
QR���	 M%S� �� �&%!&GH� 2N
��� 6N��TU"4�$�VW� #��XY
Z4�P���E[���	

ESBL��&V�\$%]5(^_()+�4�
%`&�� 2a+ab'(cVd)e*+f^_65
g]D%,-.�hi�����12)	 ��%j/�
�� 0k%GH�%`&�4�cW� ��%lm�J
cVd1noW�J%KL� pq2��rs�t3
u2�����=��	 ��� GHT%456S%
vwx�%789�y45\$:;z�{<A!��
��=��$��� ���%%`%=|}����
�QR���	 $�@~�� 2004� 12�>�%
�&@A�� rs%�2%>��45\$:;z%�
�@c$����$�� ?�<@GH� 2004� 12

�� 7A�#���M%S%B=�� 2�3A�
C4�	 4=4� ?�% CAZ- � K. pneumoniae%
<@GH���D�4��F 2005� 8��E�&
@A���$�� ?�<@GH��C4� ��\$@
cc���F���$���n�	 4=4� CAZ- �
K. pneumoniae %Z�G����M%SXH��c
W� $%�%I� �&%����=�%�J��K
�L�����$�=�� �nHn� =|;�%�F
%���Mz%�H�7P��#�$�@� N�%�
O%P��4��}QR�#�	
�&�J �4�S¡�P��� TU% �&��

�%y%VW�=|4���=�y}��� XYG
¢+£¤'D5@A�� KL@
Z%:¥�pq¥
[?4���¦�\�]§4� 
Z�%Mz��@
^�_¨@4�c�©� ��%Vª�=|%%`��
:;�n�=X4���	 `j/@n�=��4�
ICT «\$Mz¬+®���ab����&�J 
@¯F�<°VW�±c4�� \�%�d�@A��
�\$Mz���ef�²g����\$M4�

hi�M³�o��Vª���	 ����´jH%
%`&��0k� &�GH� ESBL��&@�BF�
��µ�%I� �&%\$]5(%´�GHk�
�����	  �&%?����l¶4���� �
SX ICT@�m� ��\$Mz%89@n�$�
�·R�#�	
`op%R¸�) 17�X`qrs�t¹ºuº
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TEM-132-producing Ceftatidime-resistant Klebsiella pneumoniae That Cause

a Probable Healthcare Associated Transmission

Maho Takahashi1), Naohiro Shibata2), Kimiko Ooya1),

Misako Horimizu1), Kazuhiko Nagai3), Yoshichika Arakawa2)

1) Department of Clinical Laboratory, kaetsu Hospital, Niigata, Japan
2) Department of Bacterial Pathogenic and Infection Control, National

Instiute of Infection Deseases
3) Department of Pharmacy, Kaetsu Hospital, Niigata, Japan

Ceftazidime (CAZ)-resistant Klebsiella pneumoniae strains were isolated from 95 inpatients during
April, 2003 and November, 2004. To characterize the molecular mechanisms of the CAZ-resistance, PCR
detection of bla genes, nucleotide sequencing of the PCR products were performed for the 21 isolates, as
well as pulsed-field electrophoresis (PFGE). All isolates were found to harbor blaTEM-132 by PCR amplific-
ation and nucleotide sequence analyses. By PFGE analysis, 19 isolates demonstrated the same PFGE profile
suggesting a probable healthcare associated transmission of TEM-132-producing K. pneumoniae. To cope
with this outbreak, the contact precaution, together with the standard precaution and enhanced sanitation
of hospital environment, was performed, and we finally succeeded in the prevention of further transmission
of the CAZ-resistant K. pneumoniae. Most ESBLs found in CAZ-resistant K. pneumoniae have been
SHV-derived ESBLs, but the enzyme identified in the CAZ-resistant K. pneumoniae was TEM-132 that has
never been reported in Japan.
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