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8�Q0 1999!� c8����\]�d 2^E�0
����7�8�G�5FD_�5�����0 "4
56�g 2007!8�`�aQb� 10cbG 19.81)

:�L7 20�S�|�P H;H0 d�e�fg��
hQ!�M 25,000b�i�g���S�0 jkA-
>vl4BCgP�ZB0Mycobacterium avium com-

plex -MAC41�mn:H�'8�(2�34Q08
�`�a���5oH0 !�2���7���H7�
g2)P 2 @p¡0 IJ5q¢��-jg2�3vl
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K�Pjgk:;M0 �"©;jk:�BO>��'
�:>|7�g3, 4)P L5��78@A�'�Q0 hC
� PCR���$:H�Z�;MWM5K2�3L0
�"BQ�	
 TaqMan48 -ª«¬�^p®¯

°±Z[
0 ES0 CTM1 �Q²L:jgrp³Y^
´ PCR���$:H�yA�@Ely�WN0 WM
5)*V@¢zWNgP
YZ[\]\^���>._$X=?�`aZb

cSOL-Md -{|}fµ0 ES0 SOL-M1 Q0 p]qr
�p����X=5?�jgk:5FD0 hC:@;
K�vK0LwK�~¶>@M0����_$�)*0
·�VH0 78R�2STK���W�gk:�¸B
:H�X=BCgP t�0 CTM56�7Q0 hCMy-

cobacterium tuberculosis complex -ES0 MTB1 �
�78@AX=BCg�	
 TaqManMTB -ES0
CTM MTB1 @Ely�WN7���¹BCD0 My-

cobacterium avium -ES0 MAV10 Mycobacterium
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intracellulare ���� MIN� ����	
��� �
��� 2009� 8�� MAV, MIN���������
������ TaqManMAI ���� CTM MAI� ��
������ MAV, MIN���� 	!
�� "
#� SOL-M
$%&'(�%���)���*��
��)� ���� SOL-M�)� +,� CTM��
���� SOL-CTM�� -*./��%&'(�%��
�)���*����)� ����%&'(�%�)�
+,� CTM�� �%&'(�%-CTM� !� %&
'(�%�)���%&'(�% �012345%6
7�89:;�� ��� /��� +�<=�>!�*
?� %&'(�%�)! SOL-M�)��<� /��
! CTM MTB�MAI��<@�+A�� �BC� �
���DE!� FG 3�����DE+�<@��
�

II. �����
1. ��
2007� 8��H 2007� 10�I��JK��L

MN@OP�Q�N@O+RS��TU� 176@
� ��� 143@�� VWX�YZ 19@�� [\ 11@
�� ]Z 1@�� ^Z 1@�� � 1@�� +@��_
!��

2. ��
(1) Q�N�� `!�
Q�N�� `!���� ��"ab�'cde5

f �g�#�hi� �� SAP� ! NALC�NaOH��
jk:�5l �$\#�� �� NALC�� pH 6.8(&�
mnZ �%op�hi� +q�� D�N@Ors
20075)�Q�N�� `!��/t `!+A��
��@��u���C�D�N@Ors 2007�/
t� SAP+qBv� `!��

(2) Q�N&'@O
D�N@Ors 20075)�/tw(�x)yzN

&'*+���� {c|}&0c4}&,~+RS
�� �o�-��@��� &'N.�G��D�N
@Ors 20075)�/t� �� �� 1�� 2�� 3�!G
��� &'DE�����@����� �c���
�&,~�*?�/�� �0����&'DE+�!
��

(3) Q�N��
Q�N�� `!+A��TU� ���� NALC

`!@�� � BacT/ALERT3D MP Q�N����
� �1��:;��{�(2c�� -*. 2��1 PS

�2 �$\#�� ����+A��

(4) ���)
NALC`!@��� %&'(�%���)���:

� II+q�%&'(�%�)� -*. SOL-M�
)+q34�6, 7)�/t�A�RS�� SOL-M�
)��� d:;�&�5�@� `!��
$b
�:� jSOL-Ml �56#w�� +
78�6)�/t�
%&'(�%�5��;8(�f���)���:�
II�
$9#���+q��

(5) ����3@)
%&'(�%�)"Z 1@����� /��!

CTM MTB8�11)� 2��+� SOL-M�)"Z��
�� CTM MTB��+RS�� CTM���� %&
'(�%�) 22@� ��:0�&�0c�� �0�
&�0c��� SOL-M�) 22@� ��:0�&�
0c�� �0�&�0c�� + 2���c���5;
|c+q�����A����������9#�
��������%&'(�%
78�7)� ���
TaqMan MTB
78�12)�/tRS�� ��RS
 !�:0�&�0c�� �0�&�0c�����
�+At� ��@� !�;<�&�0c� ����
IC� �����+A�� :0�&�0c�� �0�
&�0c��� ¡�)��q����)��+q
�� �TU�!�=����)���9#+A�
� DE>��� ���%&'(�%� CTM�tv�
�¢?>��/t� IC�0+��@£!�13, 14)�
CTM MAI���� 012345%67�89:;�
¤�C��+RS�� CTM MAI��&�0c��
IC��� CTM MTB!�=�RS��

(6) ��:0¥��=�����
�����¦�N¥���� /���*�MTB,

MAI, MIN� 3N§��+A�� /������	

��N¥�� DDH�5��;8(% ¨g�© �g
�#�hi� +ªAy«�¬9&��u<®B��
N§��+A��

(7) ��DE��<@�
� ���)wi��� CD,�¯�@�
%&'(�%�)� SOL-M�)�¡
78�6, 7)�

H� ¡°����)wi��+±²!�� /��� 1

��E? 16@�� %&'(�%-CTM� 1��E
? 22@�� SOL-CTM� 1��E? 22@��
F=�R³�CD,�¯+�/��<��
� ´G� HµG-*.¶IJ��<
/��� %&'(�%-CTM� SOL-CTM�¡DE
���� ����DE+*·!�´G� HµG+¸
)�� ���)��K¹+LM!�C� %&'(�
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MAI�������	
� ���������-

CTM�������	�� ���� �� !���
�����	
���� SOL-CTM"#$����
���	�� %&� ������-CTM, SOL-CTM�
&'
� CTM MTB� (�) CTM MAI�'*+,�
-."/012�34�56�  !78)/012�
9!	��
� /012�:;
��� ������-CTM, SOL-CTM�&<=/
012>?@A B/012CDE//0FGEH �:
;	�� ��)MTB, MAV, MINC��#�/0
IJ.KL�4� /012>?@AMICNOPE/

B/0FGEMCDEH �	
��	�� CTM)�
CTM MTB, CTM MAI�QR./0C��KL�4�
/012>?@AMICNOPE/B/0FGEMCD
ES2H �	
��	��

III. � �
CTUV 176CD�LW� XYZ[Z\]^O 75

CD� NO 101CD._`� ab#!78)� MTB

57c� MAV 13c� MIN 14c� Mycobacterium kan-

sasii 2c� Mycobacterium abscessus 1c� Mycobac-

terium for Mycobacterium tuitum 1c� abNO 88

CD._d��
� eYf�ghij� kFGlm�CT
#l 22CDS8n !�Kd�78� eYf�o
plm)� ������f�.q 1lm� SOL-Mf
�.q 20r�s	�� /0tC�lm)� �uv�
����� 16CD/1 !.q 5lm 30r� CTM

22CD/1 !.q 2lm 30r._`� kFGlm
)� �� B16CD/1 !H .q 6lm 30r� ��
����-CTM B22CD/1 !H q 3lm 30r�
SOL-CTM B22CD/1 !H q 2lm 50r._d
��
� C�wAtxyAt����:; Bz 1{3H
ab�78�|}�	�� ��� ������-

CTM� SOL-CTM�wA� xyA�~4� Bz 1H� f
���:;._=������-CTM� SOL-CTM

���� Bz 2H ) 96.0� (169/176)._`� 7CD
�����34�+��  !�:;._=����
�����-CTM����) 97.7� (172/176) ._
` Bz 3H� 4CD�����34�+�� �� !�

z 1. ������f� CTM48� SOL-Mf� CTM48� ���������f� CTM48����
���)� ������'�CDE/kCDE�	
��	�� �uv TaqMan !�&<=/01278
)� �uv TaqManMTB�MAI�'*+,�-."/012?��56� /012�	
9!	��

ab78

MTB MAV MIN NO ��� NTM �
57 13 14 88 4 176

�uv������

MTB 56 0 0 0 0 56
MAV 0 12 0 0 0 12
MIN 0 0 14 0 0 14
NO 1 1 0 83 4 89
/012 0 0 0 5 0 5

wA BxyAH 98.2� 92.3� 100� (94.3�)

������f�
�uv TaqMan48

MTB 54 0 0 0 0 54
MAV 0 11 0 0 0 11
MIN 0 0 14 0 0 14
NO 2 2 0 84 4 92
/012 1 0 0 4 0 5

wA BxyAH 94.7� 84.6� 100� (95.5�)

SOL-M f�
�uv TaqMan48

MTB 57 0 0 0 0 57
MAV 0 13 0 0 0 13
MIN 0 0 14 0 0 14
NO 0 0 0 86 4 90
/012 0 0 0 2 0 2

wA BxyAH 100� 100� 100� (97.7�)
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�������	
� SOL-CTM���� 97.2�
���� 5������������
� �� !"#$%��� &' 4(
�� !"#$%�� �	
 2.8�(5/176), )*+

,-)-CTM 2.0� (7/352), SOL-CTM 0.6� (2/352)

��.��

IV. � �
/01�2�34�567�2
�� �	� PCR


89:�;��2
<�� =>��?�@ABCD
8E���� -FG TaqMan MTB, TRC Rapid &H
IJ( K�LM567����N8OP�QR,)S
TUV PCR
15)BW8XY��2
�Z�B�[[
��� \��]��567�2
�� @A^_`a^
BWbc�de<�fghi�;jkl\�jY

' 2. )*+,-)mN CTM48� SOL-MmN CTM48� �	
�)*+,-)mN CTM48���
���� ��n8oY���p/q��p�;jrN;�� -FG TaqManst�34��� !CD
�� -FG TaqManMTB�MAI�Yu�<�v�w�� !#x�yz� �� !�;j{t;��

)*+,-)mN-FG TaqMan48

MTB MAV MIN |^ �� ! }

SOL-MmN
-FG TaqMan48

MTB 54 0 0 2~A, B 1~C 57
MAV 0 11 0 2~D, E 0 13
MIN 0 0 14 0 0 14
|^ 0 0 0 88 2~F, G 90
�� ! 0 0 0 0 2~H, I 2

} 54 11 14 92 5 176

���96.0� (169/176)

-FG)*+,-)

MTB MAV MIN |^ �� ! }

)*+,-)mN
-FG TaqMan48

MTB 54 0 0 0 0 54
MAV 0 11 0 0 0 11
MIN 0 0 14 0 0 14
|^ 1~A 1~E 0 89 1~J 92
�� ! 1~C 0 0 0 4~F, G, H, I 5

} 56 12 14 89 5 176

���97.7� (172/176)

��n~A�J�� ' 4���;jY��

' 3. �	
� SOL-MmN CTM48���
' 2���;� ��� �� !8';��

-FG)*+,-)

MTB MAV MIN |^ �� ! }

SOL-M mN
-FG TaqMan48

MTB 56 0 0 1~B 0 57
MAV 0 12 0 1~D 0 13
MIN 0 0 14 0 0 14
|^ 0 0 0 87 3~F, G, J 90
�� ! 0 0 0 0 2~H, I 2

} 56 12 14 89 5 176

���97.2� (171/176)

��n~B, D, G, J�� ' 4���;jY��
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�13)� ��������	� CTM�
�����
�������� ��� PCR����������
���� !� 2��"#$%��&'%� ()��
*�+,-$%.� $/�� SOL-M0�1�	��
2��� 40
�"#1,-3.� �45�67�

���89�4�� :;1�<3=&>?@A:;�
������B�9�	�2�C/� DEF�G�H
IJ�� 6�K
�0�LM�NOBP�=�� MTB

1�QR���G�H
���89�4�P.��4
S����	?� ��
�0�TU�VW��2X
�Y	Z�����
B[&�BV\�	�� SOL-

M0��� ���������0��? 1�]^�
_=`� �?abF$%.Zc�	�2�C/U��
de�+�=B��fg/%�� $/�� ZhBab
F��2�C/ijk=l�� 
���Fmn1d
e��op+qr�s�16)� tuv���6&w
SOL-CTMB� 2�� 50
� 3��1x�2�By
z�={.B� �%|}�
�0�Zh�TUde~
abF����&g��
�����������&w� 
�0�����

1�k�3.������-CTM� SOL-CTM� 
��� ������+� SOL-CTMB�&�p�
={.� ��� 7�� (A, B, C, D, E, F, G)���� A,

B, D, E�� &�%+G�H�������.���
�	?� SOL-M0�B������0��?�{w
&�yz�Bfg/%.B� ��9�p�����-
R� ( p-value�0.8168� c2 test), 96.0���&���

�	{.� 2�2�C/� SOL-M0�������
�0��_=`�+8M�|}��	�B	��fg
/%.� �9����1�k�3.��������
��-CTM� ��6&w+������'�C=
�1-R� ��� 4�� (A, C, E, J)��� A, E�&
�%+G�H���pB��������	?� �9
�����Bfg/%.B����-R� ( p-value

�0.9947, c2 test), 97.7���&���1�3.� 2�
2�C/� ������������� TaqMan-

MTB�MAI�� 8M���	�B	��fg/%.�
���9����1�k�3.���� SOL-CTM

� ��6&w+� ()��*��������&
�%+����-R� ( p-value�0.949, c2 test),

97.2���&����	{.B� ��� 5�� (B, D,

F, G, J)���� B, DB SOL-CTM�����	�2
�C/� SOL-CTM����� �3� _=`�+8
M�|}������1����fg/%.�
��� PCR��6&w����1�Q$���

 16)�� CTM�6&w+8 �	��fg/%�12)�
!�*�6&w� ����1�Q. 6�� (C, F, G, H,

I, J)���� H, I�� �!w��9������1-
R� NALCJ���¡����� ¢B������
0�� SOL-M0��&�%��{w+£¤�s=&
"¥�	{.yz�Bfg/%.� C, J�� ����
.�������-CTM�&�%C����Q.��
���	?� &�%+������0��	{.� F,

G �� &�%+������0�����	?

¦ 4. ������ ����§���� ����§�#�
����§�#��� ¨�9�¡�������©/��uv©�3w¦3.�

��������� ��� TaqMan48

�4
S

��
�p

ª$
�p

������0� ������0� SOL-M0�

MTB MAI MTB MAI

«��uv©¬ (176) (176) (176) (176) (176)

A MTB � � MTB � ��  MTB
B � � � MTB � ��  MTB
C MTB ���� � MTB � �� 1® MTB
D � � � � MAV �� � MAV
E MAV «¯°� 0.946¬ � � � MAV �� � MAV
F ���� � ���� � � �� � �
G ���� ���� ���� � � ±² � �
H ���� ���� � ���� � �� � �
I ���� ���� ���� ���� � �� � �

J ���� � � � � ³´µ
¶·¸ � �

����
§�#� 2.8�(5/176) 2.0�(7/352) 0.6�(2/352)
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SOL-M�����������	 
� SOL-M��
����������������������
� 1����������� ������ SOL-M�
��������	 !"#������$�

�%&'(��#)*���� �������+
,&%	 SOL-CTM# 0.6-(2/352)�.������
/�������������0+,&%	 1�

�����-CTM ( p-value20.320, c2 test), �
���-CTM � SOL-CTM ( p-value20.093, c2

test)�3+�	 �456������#	 1���
SOL-CTM���456��� ( p-value20.012	 c2

test)� ������	 SOL-CTM�	 1��$��4
+�������#�&�7*�� ����8
9��+,:'���;<�=>?@6A���B�
��	 ;C�	 �� ��D!E+"��#���
'��	 �FG$+H%I'JK�L&;CM&��
'�&*'� '�% SOL-M����	 ��	 ��
�DN()O+$'����PQ!"6R*��	 I
S%�;CT+#U?VWXYZ@6A����� 
;C��'��	 �FG$+H%I'JK#�&#�
���	 [\��,+,:'�����PQ+]�
#�����)*'� -�,+,:'1������
��� 2.8-�	 . 9\����U?�^V_�
`a��@Wbcdbe?/f�����01g�
2 2.9-17)��0�%��D	 ������TG
�+34������)*'� ����U?�^
V_�`a��@Wbcdbe?�hb@5F
�17)	 �����i�'j��%k���#�+$
�l�F6mnI'�&o\6# 92.1- p420n7/

456n7q �896:�	 ����#�����;r
�l�Fs�%&'�#t<��'� SOL-CTM��
���+'��4�PQ#us����	 =>C?+
,:'l�Fv9�Q@w�F�=@xQ+�]�#
'���)*����
�y	 )z��	 SOL-M���	 ������

��0�	 �T���'89��;C62 40AB{
�	 s�+CD|��}��E~�	 �����PQ
!"#�'�&*�� CTM MTB�MAI�	 1���
�0�CD&��}��E~�	 ��������
���#	 SOL-M��6F�I'��+$�CD|
��}�	 E~��	 .��������6@�D
I'#���'�

V. � �
�G89����HI�^= TaqMan48��+,

:'�ZVU�U?����JK*N()O��Z@

�SOL-M� �	 �^= TaqMan MTB�MAI+]&%
�,��� SOL-M���������6�0�
��"	 SOL-M����T�+$'89��;C6
2 40AB{�	 CD|��}��E~�	 ����
�PQ!"#������ �^= TaqMan MAI��
�"�	 1���^=����U?�^V_�`
a�`a�?�@��c�b��0�%CD&��
}��E~����	 SOL-M��F�+$�	 1�
��CD|���"6L'��#����

� � -�,6mnI'+���	 /M ���
N6&������O�PQR� pSTU;VAW�
��CXq	 YZD��R�6����I'W���
�?��=_�ZV=��R�#+[�&���
I�

� � � 	
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Evaluation of SOL-M in Conjunction with COBAS TaqMan MTB and MAI
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1) Department of Clinical Laboratory, National Hospital Organization Ibaraki Higashi Hospital
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Nucleic acid testing for the diagnosis of tuberculosis is widely used in Japan. The PCR based COBAS
AMPLICOR system is very useful to distinguish Mycobacterium tuberculosis complex and Mycobacterium
avium complex (MAC) in short turn-around time (TAT) of 5.5 h, compared with any conventional culture
test. In addition, COBAS AMPLICOR M. avium and M. intracellulare (MAI) kit can discriminate between M.
avium and M. intracellulare. Recently Roche Diagnostics has developed the COBAS TaqMan MAI assay,
which can complete the assay in much shorter TAT of 3.5 h. In this study, we evaluated a newly developed
rapid sample preparation additive set, i.e., SOL-M, in combination with the COBAS TaqMan MTB and MAI
test. We compared the performance of SOL-M with the current extraction and detection method, i.e.,
AMPLCOR Specimen Preparation kit-II with COBAS AMPLICOR or COBAS TaqMan MTB and MAI. To
achieve a precise comparison, an aliquot from the NALC-NaOH treated specimen was used for each
extraction procedure. When SOL-M was used, the PCR amplification inhibition rate was significantly lower
than that of the COBAS AMPLICOR. Also, SOL-M improved sensitivity when used in combination with the
COBAS TaqMan MTB and MAI. Furthermore, SOL-M reduced the test TAT from 5.5 h to less than 3 h. The
combination of SOL-M with the COBAS TaqMan MTB and MAI achieved an equal sensitivity and a lower
inhibition, compared to the AMPLICOR Specimen Preparation kit-II sample preparation procedure.
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