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0. �!J"��KL1#������� TBMMGIT��. ����N$;. KRD��N
16;J"�. BCD�EFG��N$;JO�NPL12 �Middlebrook 7H9 QRST%�
!"U�& 26	 141;�VW����� TB"�M��	
 59;�XN. Y"�	;J
Mycobacterium marinum, Mycobacterium ulcerans, Mycobacterium avium �'�Z[\1]
^M_`�O�NPL12 �M. marinum 4;������ TBM. MGIT�!	N 14�a.
BCD�EFG�!	N 21�a�$;"�. KRD�!	N 21�a� 1;"�. 3;Y"�N
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���
Tomiyama�7)����������������

MPB64������������	�
��� 
!"#$%��&'�����(�) �) *+,�
&-�����������./0) 1
�23!4
5
�26789 TB :��;�!�<=%32�>
�? @0�A�5
�B') �C�DE�	��F�
��-+*E�G�H5
���8I13)�
�JK��LE�M����BN��M�����
H�O�26789 TB�&��������E�	
�E�P) 5��JKQR�� S@) � TU��
�0V�!W�"SE26789 TBE�����
��E�	��#X0�

�����
1. ���	
�
1) �����
N-acetyl-A-cysteine (NALC)�NaOH �14)�&Y

� �HZ[) 0.1 M �\�M]!8^_�2H2O@
4`NaOHE$%ab�c	d 0.5`Eef� NALC

&'�gh NALC�NaOH(b�)*E 2+%g
h) QiC 15�Uj,k) -lm.nC 3,000o�,
20�Um.0) /�
01� 2 mlEM/158�M
pqb (pH 6.8) �230�

2) 	
�
r4�st�EM5u�v��6wxy) 7�

Middlebrook 7H9 z�{�8
MGIT|}r :�
�;�!�<=%32�>�? � BACTEC MGIT

960 v~8��!23! :��;�!�<=%32�
>�? �gh) 1
���j,)*E 0.5 ml �9L
0) BACTEC MGIT 960 �n :��;�!�<
=%32�>�? C�:�� 6�U�ZY���
��0 :��) BACTEC MGIT 960 �{�_15)?�

BACTEC MGIT 960 :�v~8��!23!�:�
;<� OADC :����M) �9�z��) =2{!
��{) ��#��) {�98�M) �8�2�\�
��� ����!�<=%32�>�? @=��>0
 BBL MGIT PANTA :�8�2�� B, 9���8
�� B, ]8��{M) !8�!~8_) 9���8
�� ����!�<=%32�>�? �?@�f�&
'H') OADC 15 ml C PANTA 1��9��A�
0) DE 0.8 ml �MGIT|}r 7 ml �gh�	�
� B�) j,)*E 0.1 ml� 2`�C�� :�DE
F� ? ¡9L0� 37¢, 8�U�G0) £H:�E
�IH�0J�) ¤K���Ly¥Y�

2. ���
�BACTEC MGIT 960 �{�_C)**��"0

V��M��	����ELM@26789 TB�
+���N0 30S (Table 1, 2)) �V��"��
	��26789 TBE�������E�	��+
���N0 71S :¦[ 19S��M�E:��"
]��O��HY@��BN��GbPE CFU/

mlEQ��§c	? (Table 3, 4)) �Middlebrook

7H9 z�{ :¨©E? R�E ATCCRSEª«SH
�O�T¬EU®V�&'�G¯�<?4¯�<�
°±W¯����&'��5
!W�"S�²³J
KQ� S��L��C 37¢ (Mycobacterium mari-

num, Mycobacterium ulcerans � 32¢)) 14I28�
U�G0 26�L) ´ 141S (Table 5))�)**�
2`�C��C�"5
�M�:�k)Qi� 3I6

�U� 0 72S (Table 6) @ 2I7�µU� 0
 101S (Table 7) ´ 173S) X´ 415S�+��
��E¶}�·Y�

3. �����
1) �������� DDH���� !"�
BACTEC MGIT 960 �{�_C�M�:��"]

Table 1. Time to detection of mycobacteria with MGIT, KRD “Nichibi,” MYCOACID or 2` Ogawa
culture medium

Species
Number of

strains

Average time for detection (days)

MGIT KRD MYCOACID Ogawa

M. tuberculosis complex 21
9.9

(7�14)
9.8

(8�15)
6.7

(5�9)
14.2

( 9�19)

M. kansasii 5
7.8

(7� 9)
8.6

(8� 9)
7.2

(7�8)
8.8

( 8�12)

M. avium complex 4
6.8

(6� 9)
8.3

(7�10)
7.0

(6�8)
18.8

(17�22)
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��������	
���� 7	������
��������������� !"#$%&'()
*�+������� ,-./012�34 �53
4 .6�7809 !"#$%&'( :;��19<3)

:=�) >?@?AB�����C 2DEF�GHI
�:;�� DDH,-./012� !"#$%&'(3)

+JK��L

2) ����� TB���
Hasegawa�?MN11)�OP�=��L Q�RS)

TU�GV�� Middlebrook 7H9 ��9:;��
WX�C 37Y+�?HI�Z[��T?\]�^_
+`[�+) �� BACTEC MGIT 960 a914:;
��WX�CHI��abc��d�e[�+��:
fg�L hi�GV�� 2DEF�G:;��WX�

Table 2. Identification of M. tuberculosis complex by CapiliaTB of culture samples taken on the same
day when the MGIT, KRD “Nichibi,” MYCOACID or 2D Ogawa culture medium became
positive for acid-fast bacilli

Strain
No.

Tests
Identification

(No. of strains)
CapiliaTBa) AccuProbe

DDH
MGIT KRD MYCOACIDb) Ogawa MTBCc) MAC

1 3j 3j k (2j) 3j j k

Not
tested

NTBC
(21 strains)

3 3j 3j k (l) 3j j k
4 3j 1j k (l) 3j j k
5 3j 1j k (l) 3j j k
6 3j 3j k (1j) 3j j k
7 3j l k (l) 3j j k
8 3j 3j k (1j) 3j j k
9 3j 2j k (l) 3j j k

10 3j 1j k (1j) 3j j k
11 3j 2j k (3j) 3j j k
12 3j 1j k (1j) 3j j k
13 3j l k (l) 3j j k
14 3j l k (1j) 3j j k
15 3j l k (3j) 3j j k
16 3j 1j k (l) 3j j k
17 3j 3j k (1j) 3j j k
18 3j 1j k (1j) 3j j k
19 3j 1j k (1j) 3j j k
20 3j 1j k (2j) 3j j k
21 3j 1j k (1j) 3j j k
59 3j l k (1j) 3j j k

22 k k k (�) k k k M. kansasii

M. kansasii
23 k k k (�) k k k M. kansasii
24 k k k (�) k k k M. kansasii
25 k k k (�) k k k M. kansasii
26 k k k (�) k k k M. kansasii

27 k k k (�) k k j
Not

tested
MAC

(4 strains)
28 k k k (�) k k j
29 k k k (�) k k j
60 k k k (�) k k j

a)

b)

c)

Intensity of the CapiliaTB test: l, faint reddish violet; 1j, pale reddish violet; 2j, reddish violet; 3j,
deep reddish violet.
Parentheses indicate the results of CapiliaTB test at 7 days after culture medium became positive for
acid-fast bacilli.
M. tuberculosis complex.

�mn2� TB19<�mn2� TB19<
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� 37���������	
������� ��
�� 1 ml����� 0.1����� 80� 10 mM�
����� (pH 7.4) 200 ml ����� 15	 !"
#$%&�'( )*+,	�-.�/01� 100 ml

�#&234�2�5
67�867� 15� 9:
�'( ;<�=�� #&234�2�#&2=�
(T) >?�2@�"=� (C) ����ABC�DE
�����	'-.��F� T�GHG����	


ABC�DE�>� C�ABC�DE�����	'
-.�I�F� T�ABC�DE�����	, C�
ABC�DE�����	'-.�JF>�K=�
'( LM�NOP��F�Q�R�ST�UV�QW
PX�F Y�+ABC� 1Z[� \]V�F YABC�
2Z[� S�F Y�ABC� 3Z[ ���'-./^
(

3) �������
_E`a�5Mb3)�NO'( Hcde� 2�fg�
h� 1/3UV��i�'�����jk� 1.5 ml�
l� �hm���d	
Nn��P� 5� 9:�P
_E`a��op�� R� 1 ml�&%�q�rs$
3�f5Mt�u�� v	�_E`a�5Mb Y_E
`a�#&2wxy wxz�{|[ �}�~$2��
���OP+
�n�7��	� �e����� �P
'��9:�P5Mb�)��������T�� R
����5Mt����� 15� �QT�'( R�
Pop���C�C�r$2��F?�2@�"��
�
>�UV�)�-.��F>=�'(

4. BACTEC MGIT 960 ��	
�����
CFU���
���� 11�� MAC 4�� M. kansasii 1�� M.

szulgai 1�� M. abscessus 2�� � 19�� ��!
k� 10�2�10�5"��
 10"� ¡¢�� £¡¢
�� 0.1 ml� Middlebrook 7H11 ¤¥#$14)�¦§
�� CO2¨�©ª«� 37�, 28% �����i��
¬�®�2�P� ���\� CFU/ml�¯�'(

� �
1. ������������� !"#$%&'
�()*+� TB	�,

1) � !"#$
Table 1 �°HNn�� BACTEC MGIT 960 a&

Table 3. Identification of 71 culture samples taken on the same day when the BACTEC MGIT 960
system became positive for acid-fast bacilli

No. of
isolates

Time to detection
(days)

No. of positive isolates

Identification
CapiliaTB

AccuProbe Niacin
(Ogawa)Range Average MTBCa) MAC

48 4�23 10.0 48 48 Not tested 48 M. tuberculosis complex

19 4�22 7.9 0 Not tested 19 0 M. avium complex

4 3� 6 4.8 0 0 0 0
1 M. kansasii, 1 M. szulgai,
2 M. abscessusb)

a)

b)

M. tuberculosis complex.
Identified with DDH.

Table 4. CFU of clinical culture samples taken
on the same day when the BACTEC
MGIT 960 system became positive
for acid-fast bacilli

Species (No. of strains) Sample No. CFU/ml

M. tuberculosis complex (11) 29 1.4±105

30 2.7±105

31 8.7±104

33 2.0±104

37 2.7±105

38 8.0±104

39 2.5±105

40 9.2±104

42 2.7±105

43 7.7±105

44 4.2±105

M. avium complex (4) 34 6.7±106

35 1.3±107

36 4.1±107

48 5.4±107

M. kansasii (1) 7 4.2±106

M. szulgai (1) 41 1.0±106

M. abscessus (2) 45 1.0±105

46 7.0±106

²³´Lµ¶· &²³´Lµ¶· &
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��������	
�� �����������
�������
�� 21�� ������ ���
 !�"#� $#� �%�&'!(� M. avium

complex (MAC) ���
�� 4�)�*+ DDH�
Mycobacterium kansasii ���
�� 5�� , 30�
- 104.105 CFU/ml-/ 0.1 ml0 BBL MGIT 12
3456!7%89:'�%;%<14)� KRD12 =>?
$�@ 345 BCG<16)� ���A'B12 3CDEF

GH<17) IJ* 2KLM12NOPQR� 37S�1T
Q�U V-�W� ����-XYZ[\]4^_
MGIT12 9.94� KRD12 9.84IJ*���
A'B12 6.74� MAC�_MGIT12 6.84�
KRD12 8.34� ���A'B12 7.04�� `a
�b 2KLM12+Icd���� 14.24� MAC

18.84Jebf�R`� ( pg0.05)U h�� ����
�_���A'B 6.74�MGIT12 9.94IJ

Table 5. CapiliaTB test of mycobacterial species subcultured in Middlebrook 7H9 broth

Species No. of strains Positive False positive Negative

M. tuberculosis 59 59 0 0
M. avium 15 0 1 14
M. intracellulare 6 0 0 6
M. kansasii 10 0 0 10
M. marinum 6 0 6 0
M. simiae 1 0 0 1
M. intermedium 1 0 0 1
M. scrofulaceum 1 0 0 1
M. szulgai 1 0 0 1
M. gordonae 1 0 0 1
M. interjectum 1 0 0 1
M. lentiflavum 1 0 0 1
M. xenopi 1 0 0 1
M. celatum 1 0 0 1
M. malmoense 1 0 0 1
M. shimoidei 3 0 0 3
M. nonchromogenicum 1 0 0 1
M. terrae 1 0 0 1
M. branderi 1 0 0 1
M. genavense 1 0 0 1
M. ulcerans 20 0 16 4
M. shinshuense 3 0 0 3
M. haemophilum 1 0 0 1
M. fortuitum 1 0 0 1
M. abscessus 1 0 0 1
M. chelonae 2 0 0 2

Total 141 59 23 59

Table 6. CapiliaTB, AccuProbe and niacin tests for 3- to 6-week-old clinical isolates of Mycobacterium
tuberculosis complex and nontuberculous mycobacteria grown on 2K Ogawa medium

Species
No. of
strains

CapiliaTB
AccuProbe

(M. tuberculosis complex)
Niacin

Positive Negative Positive Negative Positive Negative

M. tuberculosis complex 63 62 1 63 0 63 0
M. avium complex 4 0 4 0 4 0 4
M. kansasiia) 5 0 5 0 5 0 5

a) Identified with DDH.

�ij" TB�(7�ij" TB�(7
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� KRD �� 9.8�����	
���� ( p�
0.05) �� M. kansasii, MAC ����� 3���

�	����������

2) ����� TB���
�� 1)  !"#$ 21%� M. kansasii 5%&��

MAC 4%' MGIT, KRD, ()*+,-.&��/
0 1��
234��' 375��64� 78�
9:
����
; 3<���6='� >�/0��
��78?@'A�BCDE+ TB'F��� G 
!H� Table 2 
IJ�K
� MGIT��&��/
0����LM 21%NO%�P9:� KRD����
21%N 16%�QRP9:� 5%�S9:�T��

�� ()*+,-.���� 21O%�U:�� 78
�9:
���� 7�V
 7%�S9:� 14%�
QRP9:W����

2. BACTEC MGIT 960 	��
������
��������

1) ��
Table 3 
IJ�K
� XYZ[# 71% K\ 48

%�BCDE+ TB&��+B]^_`a!"#$9
:� b�
;cdef 2g/0��� �6#
h
�F��i)+,jkl�9:�!"#$Wmnb
��� op� BCDE+ TBU: 23%N 19%�+
B]^_`a ()*qrsEtu +vtu *j^

Table 7. CapiliaTB, AccuProbe and niacin tests for 2- to 7-month-old clinical isolates of Mycobacterium
tuberculosis complex and nontuberculous mycobacteria grown on 2g Ogawa medium

Species
No. of
strains

CapiliaTB
AccuProbe

(M. tuberculosis complex)
Niacin

Positive Negative Positive Negative Positive Negative

M. tuberculosis complex 63 63 0 63 0 61 2
M. aviuma) 22 0 22 0 22 0 22
M. intracellularea) 13 0 13 0 13 0 13
M. kansasiia) 1 0 1 0 1 0 1
M. szulgaia) 1 0 1 0 1 0 1
M. fortuituma) 1 0 1 0 1 0 1

a) Identified with DDH.

Table 8. CapiliaTB test for Mycobacterium marinum

Culture
medium

Strains
Inoculum
size (CFU)

Days to
detection

Days after detection of positive signal in
MGIT medium

0 7 14 21

MGIT

MA- 2 10 4 � w 1x 2x
MA-17 57 4 � w 1x 2x
MA-18 76 4 � 1x 2x 2x
MA-19 56 4 � w 2x 2x

MYCOACID

MA- 2 10 8 � � � 3x
MA-17 57 6 � � 1x 3x
MA-18 76 6 � 1x 2x 2x
MA-19 56 6 � � w 2x

KRD

MA- 2 10 6 � � � w
MA-17 57 6 � � � w
MA-18 76 6 � � � w
MA-19 56 8 � � � 1x

2g Ogawa

MA- 2 10 5 � � � �
MA-17 57 5 � � � �
MA-18 76 5 � � � �
MA-19 56 5 � � � �

yz{|}~� �yz{|}~� �
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��������MAC	��
�� � 4��
DDH��� 1�� M. kansasii, 1�� Mycobacte-

rium szulgai ��� 2�� Mycobacterium absces-

sus 	��
���
2) ������� CFU

Table 4 ������� ���� �� 2.0�9.2�
104�1.4�7.7�105 CFU/ml, �� 2.4�105 CFU/

ml, MAC �� 6.7�106�1.3�5.4�107 CFU/ml, �
� 2.9�107 CFU / ml, M. kansasii �� 4.2�106

CFU/ml, M. szulgai �� 1.0�106 CFU/ml, M. ab-

scessus �� 1.0�105�7.0�106 CFU/ml � ���
3. �	
������� TB

1) Middlebrook 7H9 ������
Middlebrook 7H9 !"�#�$%&���

0.5 ml '���	
(��)�� 7 ml �*(�
37+ (M. marinum, M. ulcerans � 32+)� 14�28�
�� 26�)� 141��,-�./012 TB'
3��� 4�5� Table 5 ������� ����
59����6�� 7��8�9 � ����(��
���:;� 82��<=��'�(� M. mari-

num 6�� 6�� M. ulcerans 20�� 16����
Mycobacterium avium 15�� 1�'>-� 22�
)� 59���?�@�� ���

2) �������
�����AB	./012 TB�C�	�
D�,-�E�(��

(1) ���� 3�6��� �	�
Table 6 ������FG 72������	��


�� 63��2.HI"J! �������KL2
MN��6���� ./012 TB��< 1�'>O
62�6��� ��6� � 9��P�Q-R�
S�TU@��� �< 4��2.HI"J! VL
WX�S1YZ 2[YZ WNI�����MAC, 5

�� DDH� M. kansasii 	��
���
(2) ���� 2�7!"� �	�
Table 7 ������� FG 101��2.HI"J

! �������./012 TB�� 63�����
�	��
��6� P�Q��� 2�KL2MN
��@��6 ��� � 38��P�Q-R�S
�TU@��� DDH��� 22�� M. avium, 13�
� Mycobacterium intracellulare, 1�� M. kansa-

sii, 1�� M. szulgai, 1�� Mycobacterium fortui-

tum 	��
���
4. M. marinum ����� TB

Table 8 ������� 2\]���#�$%&
�� M. marinum 4� Middlebrook 7H9 !"

�� 32+, 5���� (10�76�103 CFU/ml)  
�^!"��_ 100#`ab 0.1 ml 7$)%�
CFU: 10�769 '$)(� BBL MGIT, VLW2M�
c� KRD��� 2\]�d����e_��&f
�'�4�g� 4, 6.5, 6.5��� 5�� ��� P
h� FG-R�����-�U��6��	i��
���e_./012 TB�@�� ��6� 4
j� MGIT�����4���kl(��VLW2
M�c�����mno		U��C�pq� )r
(� 21�j����6�*+�r��'�(�6�
KRD���� 21�j�i�� 1�6s��� 3�6
=��	i����(�]�����tuAB��
�6@�� ���

# $
vTwQvTxy,� _����'� 4y
,�i-	
��-_����:;�	z-�_P
	�{|iQ��}~�.t/wQU����0i
P	� _� �1� P�Q2~Bz-�� Konno

QKL2MNS�T18)6�h3��O4-Q���
�6� 56'���_� ��������7mB
'0(� �������������:;���8
��6�Q�_P	i�6�9
����19)� 4
j�:��;|3��6	(�2.HI"J!� DDH,

�;)<6i�6�O=�E�:>�?@
����
����-_� P�Q����A��z-���6�
 _6� B�6C��� FG�&f����m'0
�_i��/6 �� DE� �F�� y+	G��
6�O� G�i��'0(i-E�6�&6H��
���� P�QIJ/'� (��(-E�6	(
�K¡(�6 TomiyamaQ7)����&
��
./012 TB� _� 56�����6G�3�¢
%�_MPB64	£¤�_:�L 22,400�M�:
N¥N¦�§'O��¨	(�P{�"VT©ª
«¬J� _� MPB64¥N¦�§�� HarboeQ20)�
NagaiQ21)���� Mycobacterium bovis BCG Q
�wQRS
�� 4j LiQ22)����MPB64�
;�6����	®T BCG¯)��°�_P	
6U±
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Evaluation of CapiliaTB for Identification of Mycobacterium tuberculosis Complex,

with Special Reference to the Culture Medium

Akemi Kodama,1) Hajime Saito2)

1) Clinical Laboratory, National Hospital Organization, Higashi-hiroshima Medical Center
2) Hiroshimashi Environment and Health Association

CapiliaTB is a newly developed Mycobacterium tuberculosis complex identification assay based on
immunochromatography utilizing anti-MPB64 monoclonal antiboby. Of 30 cultures tested on the day
when BBL MGIT supplemented with MGIT OADC and MGIT PANTA, KRD “Nichibi,” MYCOACID or 2�
Ogawa medium which was inoculated with 0.1 ml of 104�105 CFU/ml of isolates from sputum with
BACTEC MGIT 960 system became positive for acid-fast bacilli, 21 M. tuberculosis complex were strongly
positive in MGIT, false positive to strongly positive in KRD and strongly positive in Ogawa for CapiliaTB,
while no positive reaction was observed in MYCOACID. Of 141 laboratory stock cultures of 26 mycobac-
terial species grown in Middlebrook 7H9 broth, all 59 M. tuberculosis strains displayed positive reactions.
Among nontuberculous mycobacteria, 59 strains of 22 species showed no positive signal and 6 of 6
Mycobacterium marinum, 16 of 20 Mycobacterium ulcerans and 1 of 15 Mycobacterium avium showed a false
positive signal. None of M. marinum strains grown on 2� Ogawa medium showed a positive reaction for
the CapiliaTB during the course of the experiment (21 days), while all strains grown on MGIT, MYCOACID
or KRD medium eventually displayed a positive reaction which intensified with time. Among 173 cultures
which were isolated from sputum on 2� Ogawa medium and stocked at room temperature for 3 weeks to
7 months, 126 M. tuberculosis complex were positive for CapiliaTB except for one strain and for both
AccuProbe and the niacin accumulation, and 47 nontuberculosis mycobacteria showed no positive reac-
tions. These results indicate that CapiliaTB is simple, rapid and reliable identification test for M.
tuberculosis complex in liquid culture systems, especially with MGIT or a conventional solid medium such
as 2� Ogawa medium.
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