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Haemophilus influenzae (H. influenzae) ��������01. Haemophilus Test Me-
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4aJKB� 13`	 4` +BLNAR 1`. Low-BLNAR 3`/ �q:�;r`J1. b-MHB

&'0C];4a7st. MIC.7<t8�l9. ���28�l9;`7KB�< u�. b-

MHB&'04a_. HTM&'J4a56JKB� 9`	 1`���:. HTM&'J�4a
�vw=0��_�2L�. xy 5wzuJ1>{79p89�7. E�y@?7|}_�<
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��� Mueller�Hinton broth ���� b-MHB���3)

	�
��
�� ������������	�
�� 
����������	���� ��!	
��"� �� HTM��#� b-MHB����$%
�&��'	�(�)����*+�
�4)� ,-
"� .)��+�
� H. influenzae �/0123
4�56782��9
�$%�:%�� HTM�
�� b-MHB���;<��=>�?@ � ,�A�
8���;<��&8B
�9
�C�%�� D
�� PBP-38E F�G? PCR��CH%� I!
��567��� ABPC8MIC"#�8JK?C�
%��

�����
1. ��
JLMN$O%&'P� 2004( 9QR� 2005

( 4Q8S�)TU*R�"++�� H. influenzae

77'?,V�%�� ,V�'#WXYZ7[�
\80]"-�.�%��

2. ���	
��
^/��	 b-MHB��"_�`abO8cdef

ghiej`a �`abO� ��`a F� ;�klm
nhiej`a �`abO� ��`a D�� D�� ^/
��	 HTM��"_�ohj567p0 �p0q�
rs� ��p0 O� ;�k1t RAISUS �1tq��
��1t R� 8 4�28567?u�%!�%�� !
��/#� Ampicillin (ABPC), Cefaclor (CCL), Cefo-

taxime (CTX), Cefotiam (CTM), Sulbactam / Am-

picillin (SBT/ABPC), Meropenem (MEPM), Clari-

thromycin (CAM), Minocycline (MINO) �%�� !
���������9
#3 1�v��w�� I�
5678456x�yz�� D�� p0 O"�&��
"_z�'�9
� �/74�8 HTM{dW"8
�&?34%�� !���������9
#3 1

8p0 O�8|�w�}~%� 35] " 20�24�S
�	�� 9�
�%��

3. PCR�����������5)

���iej�:�� �p0q�rs� "�	%�
H. influenzae 8�d�e? 30 ml 8 lysis solution

��;�� �e�7�n[me�� 60]�10"S�
94]�5"S<�%��8?�ghiej�%�� h
mn�e;�k PCR�# Hasegawa�8���yz
�� ����� H. influenzae ��G=� P6>�g5
[�?�el�� P6E F� TEM-1� b-lactamase

?�el�� TEM-1E F� ROB-1� b-lactamase

?�el�� ROB-1 E F� ftsI E F�8 Asn

5268 Lys526�8�Z��?�?CH��hmn
�e (PBP3-S), Asn526? Lys526� Ser385? Thr

385�� 2��8�Z��?�?CH��hmn
�e (PBP3-BLN) "_�� PCR�@��#� 94]�2

"S? 1�n[7�� 94]�15A� 53]�15A�
72]�15A? 30�n[7� ��� 72]�2"S?
1�n[7}~%���@�B#� 1.5���deW�
7?�
 100 V" 40"C� �� ¡�¢£Y{

3 1. I�/012hiej8!���

�����DE �012!����

cdefghiej`a 1£¤7¥ 100 ml, F 5¦105 cfu/ml
�0.5 McFarland ? 200G§¨�

5�H<���� Mueller�Hinton ��
�I:nogJqMHB�� H<��� NAD: 15
mg/ml, ©K¡XW¥ 5 mg/ml ªL�

lmnhiej`a
1£¤7¥ 100 ml, F 2¦105 cfu/ml
�«¬c®W�Wj��;E� H`
a�8|;E8��? 520G§¨�

Wjihj�«¬�h®¯gj`a? 5.5 ml8
M�°Nt"<±%� ,8 1 ml? 12 ml8
Mueller�Hinton {n²g��³�� �I:no
gJqMHB�� ´DE	 2�5�H<���
NAD: 15 mg/ml, ©K¡XW¥ 5 mg/ml ªL�

ohj567p0 1£¤7¥ 100 ml, F 5¦105 cfu/ml
�0.5 McFarland ? 240G§¨�

HTM{n²g �I:nogJqMHB�� £µ
«��g¥ 15 mg/ml, NAD: 15 mg/ml, ©K¡X
W¥ 5 mg/mlªL�

1t RAISUS
F 5¦105 cfu/ml
�0.5 McFarland ? 200G§¨�

Haemophilus Test Medium
�I:nogJqMHB�� £µ«��g¥ 15
mg/ ml, NAD: 15 mg/ml, ©K¡XW¥ 5 mg/ml
ªL�

¶`acdefghiej�`almnhiej8��O·#8|¸

¹P8�/01234�hiej 4�2?�
� H. influenzae 8�/012!���8�$¹P8�/01234�hiej 4�2?�
� H. influenzae 8�/012!���8�$
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������������	
 �������
	 ABPC �������� Hasegawa ���	�
��� �� 6����
��	
 ��������
��� ABPC�� � BLNAS � b-lactamase!
 � BLPAR � ftsI����� Asn526����
��"��� � Low-BLNAR � ftsI�����
Asn526Lys#� Ser385Thr$� 2%��&'()�
������� � BLNAR  #�	
 *	� b-

lactamase!+ ftsI ����� Asn526��,
- � BLPACR� � b-lactamase!+ ftsI ��
��� Asn526Lys#� Ser385Thr$� 2%���
�,- � BLPACR� #�	
 �.+
��	
�������/0�1234��MIC�#��5
6� �7����89:;8<4���=>?���
����@ABC���MIC�#����#��
5DE� FGHIJ8���KL4MNO�P�Q �
/0�MIC��R8S�T��� U��	
 *	� D
8%M�3V�# PCR����� type b �� 
V��!6)�-��,=W�	
 PCR"#$X6�
94Y 1
Z60Y 1
Z72Y 1
� 25[�\:� ]
^� 72Y 10
_� 1[�\:`a�	
 "#!%
6� 2b&c�Ede:���� 100 V+ 40
&f
g'^� ;hSijk������������	


4. HTM ��� b-MHB ������ H. influ-

enzae �	
�
ATCC No. 49247  � BLNAR 1 � HTM()

/Pl b-MHB()#,�*m+,+no	 1 � b-

MHB()+6*mp�q�C	p HTM()+*m
+,+no	 1 ����� 34���r�����
HTM# b-MHB��-()+(.s_t#�4/
�01�	
 huvREwx2()+(.�	yCz
C�v�HE���� 0.5 McFarland 3��4{�
|}� yC�B�� 104~��	4{ 600 ml�� 12

ml � HTM, b-MHB yCzC�r��� �����
?�01s�5243�����	
 ��3�6�4
{��{#��� 1074*+� 107�~��8�|
}� 1~�7��4{� 10 ml�-huvREwx2
()�yCzC52�	
 9�:|�� 4{|�;^
�� 1s_t#� 7s_*+`a�� B��<=�
24s_^�,��� 1s_�/0�4/��q	
 *
	9>�?������ ABPC������# ABPC

�MIC�p@A�	 �-��,(.s_t#�
4/�01�	


� 
1. �������
?�4 �BC6� 3���+ 27.3b� 4�14�+

19.5b� 15�64�+ 29.9b� 65���+ 23.4b+
no	
 *	� =>�D6� EF (36.4b)� �G
(19.5b)� H� (11.7b)� IJ (7.8b)� f��KL{
(5.2b)� 5M{ (3.9b)� V{ (3.9b)�N{ (2.6b)�O
(2.6b) +no	
 3V��P�V��!+6 8 +
type b �����q	
 PCR�+, 8 ����
type b ����p��BC	
yC� 8 6� V{Z
N{Z5M{PQ +n}� y�R��DPQ 6�
��V��!p+S+no	


2. PCR ���� PBP-3 �������� b-

lactamase������� 
=T�	 77 �
���#� BLNAS p 27 

(35.1b)� Low-BLNAR p 18 (23.4b)� BLNAR

 p 26 F33.8bQ� BLPAR p 1 (1.3b)� BLP-

ACR I p 1 (1.3b)� BLPACR II p 1 
(1.3b) +no	
 3 6 PBP3-S# PBP3-BLN�U
����,o��	


3. !"#$%&'��()*+,����-.
/�01
=T�	 77 ��� 01�REw�*m���o

	 pV��� �����REw+*m���o	 
p 2 � �W O#=X R+ 8 � �W O+�� 2 
*m���o	
 �W O+*m���o	 13 ��
��Yo���� HTM()�52�	 ¡� 13 
Z 2 p*m�	
 ¢=�Po�*m�	 6� 1 
6�W O���*m+,+no	 +� 1 6�W O

#=X R�*m+,+no	 +no	
 42��0
1��� ¡p���[�C	 61 �-��� ��
�£\�-��]¤�	


1) 23 O456�78(*+,9� ABPC�
MIC/�:;<�=>

ABPC�MIC��]¤��	q� ^ 2�1�12�
REw+01�	 ABPC�MIC��
_�¥�� `
1� ABPC�MIC������W O��	#�	1
201¦§:#��5`�¥�
�W O#1¦§:�
01�6 87b��p¨1�©�a1BC,ª�«b
c�¥�	
 12¦§:+ ABPCp¬4 mg/ml�¥
�	MIC��P� BLNAR ��6� ®M F+
18.0b� ®M D+ 19.7b� �W O+ 39.3b� =X R

+ 37.7b+no	
 �W O/Pl=X R� HTM�
¯��REw+6� MIC�p°�±²�no	


�XdeZZfghZ³�ijkZ´lmnZZldoZpqµ�Zrs¶·¸Z°¹tu�XdeZZfghZ³�ijkZ´lmnZZldoZpqµ�Zrs¶·¸Z°¹tu
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� 2. �������	MIC
� (n�61)

1. Ampicillin

MIC
� ()
����

()
MIC for ampicillin ( mg/ml)

�0.125 0.25 0.5 1 2 4 8 �16

����������� 5 28 11 13 20 16 2 5 89
��������� 5 33 10 11 15 13 8 5 92
 ��!"#$% 0 7 34 11 8 15 16 8 �
&' RAISUS 7 28 8 5 11 31 7 3 87

�  ��!"#$%()*+,-./�01 2234MIC(5,-678/9

2. Cefaclor

MIC
� ()
����

()
MIC for cefaclor ( mg/ml)

�2 4 8 16 32�

����������� 28 24 12 11 26 84
��������� 34 20 13 8 25 78
 ��!"#$% 18 20 6 3 53 �
&' RAISUS 19 15 15 26 25 87

�  ��!"#$%()*+,-./�01 2234MIC(5,-678/9

3. Cefotaxime

MIC
� ()
����

()
MIC for cefotaxime ( mg/ml)

�0.25 0.5 1 2 4�

����������� 68 8 23 1 0 90
��������� 66 12 20 3 0 97
 ��!"#$% 70 18 11 2 0 �
&' RAISUS 68 4 18 7 3 87

�  ��!"#$%()*+,-./�01 2234MIC(5,-678/9

4. Sulbactam/Ampicillin

MIC
� ()
����

()
MIC for sulbactam/ampicillin ( mg/ml)

�0.12 0.25 0.5 1 2 4 8 16�

����������� 7 25 9 16 22 18 3 0 91
��������� 11 25 9 13 17 18 7 0 94
 ��!"#$% 2 6 35 8 9 21 17 3 �
&' RAISUS 0 26 16 4 10 32 9 1 95

�  ��!"#$%()*+,-./�01 2234MIC(5,-678/9

:;7<=>?@ABC���� 4�D(CE- H. influenzae 7<=>?@��FG7HI:;7<=>?@ABC���� 4�D(CE- H. influenzae 7<=>?@��FG7HI
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2) ABPC���������	
�����
���
�� O������	
�����������
�������� �� 2�2, 3, 4, 5�� �1�����
� �MINO!"��#�� 78$!%����&'�
()�� �*� ABPC�+�� ,����#�-
HTM./� 012MIC�&3456278��9
2MINO2:4 � ;< R���1������
 85$ �78�&� => F�=> D� ,)?)
4$� 5$�����7@� HTM./� b-MHB./
��&'�()��

3) PBP-3�������������MIC��
������

PCR�2AB PBP-3 ��CDEFG2AB��
�Low-BLNARHI 1JK�C Asn526Lys� BLNAR

HI 2JK�C Ser385Thr, Asn526Lys)� ABPC,

CCL, CTX �MIC������� 3 �b-lactamase

LMH N"�� 2OP� ABPC2��� BLNASH
� BLNARH� PQ�RSTU����& 93$
!%�	V�78�&� Low-BLNARH� => F,

=> D, �� O� 82$� ;< R� 55$�����W
X&'�()�� => F� BLNARH� ABPC�
MIC�&W�� BLNASH�
�Y)BH&78��
ABPC!"��#� � CCL, SBT / ABPC, CTM,

MEPM �� BLNASH*( BLNARHZ�[\]�
C�^&_`aB2:)�MIC�&bcd2���
e@� 92� HTM./� [\]�C2fPB
MIC��%g&hi*8�� CTX� BLNASH�
Low-BLNARH�MIC����2�C a*8�
&� BLNARH� MIC��%g&jk�78�� l
�� CAM, MINO � � BLNASH� Low-BLNAR

H� BLNARH���2m�no� '�()a*8
��

4) HTM !"#$%&'() b-MHB !��
ABPC�����

HTMpqr����s	H 13H�tu� 11H
 b-MHB./��s��� ,)(�H�� [\]�
C� b-MHB./�� ABPC�MIC�����vB
�� Low-BLNARH� ABPC�MIC�& 0.06 mg /

ml�H� BLNARH� ABPC�MIC�& 0.25mg/

ml�H� 2H2e4� [\]�C�MIC�2��
�7B-�&wx���

4. HTM  !* b-MHB  !&+,) H. influ-

enzae �-./0
HTM./� b-MHB./2eyB H. influenzae �

z{|}���FG�~ 22O��� ~ 2-a2 
ATCC No. 49247 H�z{|}�O��&� HTM.
/� b-MHB./�z{�2� a*8�� l��
ATCC No. 49247 H� BLNARH�-� z{�2�
 a*8� �~ 2-a�� �*�� HTM./� b-MHB.
/�-2�s	�78�H� � ������-2
�� ���e@� 24���� b-MHB./��
^ 0�� HTM./� 4�103��a8� �~ 2-b��
b-MHB./� �s&'�()�& HTM./��
s	�78�H�� b-MHB./� 108�l�z
{��&� HTM./� ������-2��&�
��� 24���� 8�104��a8� �~ 2-c�� [
\]�C�MIC�2���78� BLNARH� �
b-MHB./� HTM./�-2� 7��l� z{�
O�4�&� 24���2 ��&��2���
4� �~ 2-d��

1 2
CLSI� � Haemophilus ��MIC����2 

HTM./�����������4B� �x� ;
�2eyB Haemophilus ���#��c�� 
HTM./�������l� ;�������&

� 2. �����2ABMIC�� (n�61)

5. Minocycline

MIC�� ($)
����

($)
MIC for minocycline ( mg/ml)

�0.5 1 2 4

��T��RSTU=> 95 3 3 0 4
pqrRSTU=> 91 7 3 0 5
�RU����� 0 6 85 9 �
;< RAISUS 16 68 16 0 85

� �RU������	
��� ¡2¢� 2£!¤MIC�O��H�¥¡¦

§<¨�©ª«��©¬���©®¯�°©ª¯¨±©²�³]©h´µ¶·©3¸¹�§<¨�©ª«��©¬���©®¯�°©ª¯¨±©²�³]©h´µ¶·©3¸¹�
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���� 5� ����	
MHB�������
����� ��� ����������� !"#
$����� HTM��%&'()��*� 61+�
,-.%/0�MIC1�2345� MINO67�
78� 689:;��*�� BLNAR+�<=-.�
�� ABPC%>?@ABCDEFGHIJ9�@
,KL=DEF9�MNOP�9QR� S1TU�
2345 87�689:;��*�� �V�� ,KD
EF�� BLNAR+9<=W��+�XY5Z[ F

� 18.0�� Z[ D� 19.7� %\�@� GH O�
39.3�� ]^ R� 37.7�9� HTM��%/0�L=

15_1`�� abMc`��� Barry��de
�5� HTM�	f��/gh 3� ����	

MHB�	f��%g�ij	fkl�� HTM�m
n��/gh 3� ����	
MHB�mn���
5� �o�	
MHB, pqrstC��uvw 6K
x����?�yz{|kl�%g�L=9 E

test %g�L=�� ABPC�MIC1OP�9QR�
L=��}L=��%g*@U~�P��@?�7)�
ij	fkl�%g����5�����MIC1%
U5u�� ABPC�MIC~ 4 mg/ml 68`�@
BLNAR+9<=W��+�XY����� 31��

� 1. ABCDEFGH�L=1IJ9�� Ampicillin�MIC1

]���i����� Vol. 18 No. 2 2008.

���-.��"���BstC 4Kx�?� H. influenzae �-.��"L=��������-.��"���BstC 4Kx�?� H. influenzae �-.��"L=�����
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33������ ���	 
��������	 ��
���������������� ABPC�
MIC� 4 mg/ml !"#$%&�'( 44� )	
MIC� ��#$%*+,���� -.�	 E test ,
/012�� ABPC�MIC 4 mg/ml !"#$%

&�'(� 25330��	 MIC��4�#$%*+,
���� 5�	 
��#6��789:;��12
�<=,>?@�*+ �A	 HTM�,BC0
789:;�� BLNAR&DEF� 5� �����
��.;G����H�,/�I	 BLNAR&DE

J 3. PBP-3�KLMN�12,/0OP)Q�MIC)�RS TnU58)

1. Ampicillin

PBP-3�KL,/0OP) ampicillin�Q�MIC)�RS (�)

BLNAS
(nU27)

0.12530.5 mg/mla

Low-BLNAR
(nU11)

0.532 mg/mla

BLNAR
(nU20)

1316 mg/mla

VMe

Lb VWXc Hd Lb VWXc Hd Lb VWXc Hd (�)

YZ�[\]����^ 0 96 4 9 82 9 5 95 0 5
_`a]����^ 0 96 4 9 82 9 0 100 0 0
b]�cdefg 0 93 7 9 82 9 0 100 0 0
hi RAISUS 0 96 4 9 55 36 0 100 0 0

2. Cefaclor

PBP-3�KL,/0OP) cefaclor�Q�MIC)�RS (�)

BLNAS
(nU27)

138 mg/mla

Low-BLNAR
(nU11)

8364 mg/mla

BLNAR
(nU20)

16364 mg/mla

Lb VWXc Hd Lb VWXc Hd Lb VWXc Hd

YZ�[\]����^ 0 96 4 27 73 � 45 55 �
_`a]����^ 4 93 4 46 55 � 35 65 �
b]�cdefg 0 78 22 27 73 � 15 85 �
hi RAISUS 0 89 11 9 91 � 15 85 �

3. Cefotaxime

PBP-3�KL,/0OP) cefotaxime�Q�MIC)�RS (�)

BLNAS
(nU27)

0.00830.031 mg/mla

Low-BLNAR
(nU11)

0.03130.125 mg/mla

BLNAR
(nU20)

0.12531 mg/mla

Lb VWXc Hd Lb VWXc Hd Lb VWXc Hd

YZ�[\]����^ � 96 4 � 100 0 5 90 5
_`a]����^ � 96 4 � 100 0 5 85 10
b]�cdefg � 96 4 � 100 0 5 90 5
hi RAISUS NT 96 4 NT 100 0 0 70 30

a: jklm\n@opqr^st,/0n@uvw xy�� H. influenzae �Q�MIC�z
b: {|�!}�MIC#$��&�'(z
c: {|�X�MIC#$��&�'(z
d: {|�/A~��MIC#$��&�'(z
e: uvw" BLNAR)��<�0 MIC 0.25 mg/ml !}#$��&�'(z
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Comparison of the Four Drug Susceptibility Testing Plates for

Haemophilus influenzae, and Comparison with the Gene

Mutations of Penicillin-Binding Protein 3

Chihiro Shimizu, Tatsuya Nakamura, Mayumi Kasahara, Kazuyuki Okuda,

Chiyo Nakata, Hirorko Fujimoto, Hiroe Okura, Hakuo Takahashi

Clinical Central Laboratory, Kansai Medical University Hirakata Hospital,
2�3�1 Shinmachi, Hirakata-shi, Osaka 573�1191, Japan

In drug susceptibility tests of Haemophilus influenzae (H. influenzae), Haemophilus test medium (HTM)
and Mueller�Hinton broth (MHB) supplemented with 5� defribrinated horse blood are used. We compared
performance levels among the 4 types of plates for the drug susceptibility test of H. influenzae on the
market. For ampicillin, there was a good correlation (387�) between each type of measurement panel. The
BLNAR detection rate was 18.0�, 19.7�, 39.3�, 37.7� by each panel. The correlation between the MIC of
ABPC and gene mutation was evaluated, some BLNAR and ABPC-low resistant strains that did not grow
in HTM were shown to be BLNAS by MHB. Since MIC di#ers among media and methods in the drug
susceptibility test of H. influenzae, measurement results should be evaluated with the understanding of its
characteristics.

�������	
� Vol. 18 No. 2 2008.

�������������� 4������ H. influenzae ������ !"#�$%�������������� 4������ H. influenzae ������ !"#�$%

25

99


