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1. ���	
���������� Table 1��	
 2003� 7

��2004� 7��������� 3������
������������� 3� (MYC 2, MYC 3,

MYC5)�� 2001��!�	
 1� (MYC1)��
���
 MYC1�"# $�%���&�'4)(��
�)��# BCG��*+,-('��).+(# /
0���"$�%�'�12���*�# 3412
���*+��# 5�(67��
 �%�$�%�
'�"# 8�9����:�;.)"# <8�=>�
�)�%?# �# @�A�� primer��.� PCR

��:1�B���C# �D)'	+
 �# �E
�-�)# M. tuberculosis H37Ra�# M. tuberculo-

sis H37Rv�# M. bovis BCG Pasteur� FGHIJ�
9I9��K�9LM �NO�LP����Q# M.

bovis BCG Tokyo� FRS BCGTUVW# X���
YHF�QZ�5[ !� "���Q# �����


2. 
�������
���#$\%&� 4] NaOH�B^)_`�#

20�a'b# c� 0.1 ml� 2]5[ PS !\de
�# 35f� "��
(g��hijk�l) 1]5
[ !�mn "�# oepq��.�


3� �������
r*st�u+vwx Fr*Z�YHF�QQ ��.

)yz�pq�67��
 1]5[ !� 35f, 4{
�m "������.)# |t}~pq F0.2]|t
�x����Q# ����W��pq FUi��W T#
V���Wt����# p-����-�t�x���
�Q# Tween 80��pq F0.5] Tween 80# j�kx
���w� 20 mg/ml.�Q �67��
 m "��
������/�����k��0��Middle-

brook 7H9 broth�McFarland No. 1��1	+
� "� F72�Q# c����z=� !\ 0.1 ml

de�# 35f� "��
 1]5[ !�# (g3)
F32456Q# Sodium p-aminosalycylate 2 mg/ml

�7 1]5[ ! FPAS !# 72456Q# 0.2]�
U�Wt# �Wt8������ 0.5 mg/ml�79
: Sauton�; ! F�U�Wt !# 142456Q#
�< ¡ Fhijk(gbQ �67��
 yz� !
"# 1]5[ !�¢=���(g(£%��-¤�
56�¥��
 ¦(§pq�� ¨(§pq# p-

nitrobenzoic acid 500 mg / ml�7 1]5[ !
FPNB !Q# ethanbutol 5 mg/ml�7 1]5[ !
FEB !Q# ©t hydroxylamine 500 mg/ml�7

1]5[ ! FHA !Q ��(g�7>�56��

4� Thiophene-2-carboxylic acid hydrazide

(TCH)���������
M. tuberculosis-M. bovis� TCH��	+ª«

 �¬.�?��)u+	+�C�# TCH 1 mg/ml

�� 10 mg/ml�7 1]5[ ! Fr*Z�YH
F�Q���Q ��(gpq�67��
 �de"#
st�u+vwx-@A�B®������.# 35f
�) 142� "��


5� PCR� �!"
�����#$�Cd�� 5[ !�(g��h

ijk��.)# Cobas Amplicor Mycobacterium

tuberculosis FAmplicor, i��¯°��±��
²³wU�F�QQ ��.) PCR�67��
 �# m
 "��hijk�D����/b# 100f 15 min

´E��µ¶��.)# ·¸%�'������u
+� Primer (Table 2) 5vwx��+ PCR�67�
�5)
 94f 30 s, 60f 30 s, 72f 60 s� 35 cycle67
b# 1.8] Agarose gel�F¹ºG�# 56��


Table 1. Background of clinical isolates

Strain
name

Time of
isolation
(mo./yr.)

Source
Hospital

(No. of
beds)

Age Gender Area Ga#ky
Anamnesis

of
tuberculosis

BCG
treatment

MYC1 9/2001
Pus from
scrotum

A (220) 76 Male Yamaguchi 2 yes yes

MYC2 7/2003
Midstream

urine
A (220) 84 Male Yamaguchi 5 no yes

MYC3 2/2004
Midstream

urine
B (0) 54 Female Yamaguchi 1 yes no

MYC5 7/2004
Midstream

urine
C (0) 57 Male Yamaguchi 0 yes no

M. tuberculosis- BCG�u+:M. tuberculosis- BCG�u+:
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� �
Ziehl�Neelsen ��������	
�� (Table

1) MYC1 ���������� 2 � MYC2 ���
������� 5 � MYC3 ���������� 1

������ MYC5 ������ ���	���
��� !� MYC1, MYC2, "�# MYC3 ����
��� $%&'�()* Amplicor +,-. PCR

+/01 -2345����� MYC5 �����
��6�789)*
 PCR �/01:8�� ;<
=�>?@
��+ Table 3 �AB �C1� 4 �
� -234DEFGHIJK5� LMNOPIJ
K5������ QR�?@"�#SR�?@��
� PNB TU EB TU VWXPETU PAS TU
"�# HA TU��RYZ2 �[\]���^_`
a3� Table 4 � PCR 
��+AB Amplicor �

� 4 �^45�+A1� bE\cdefK+,-�
;<=�>?@"�# Amplicor ���[\]^_`
B�g^��h�� M. tuberculosis ^ M. bovis

BCG �
cd��h:- M. tuberculosis � TCH

�i�+A1 BCG �+jk M. bovis �lm�+A
B^noa3.-�6)
�cd
�p� TCH lm�
IJK+/01� MYC1 MYC2 � "�# M. bo-

vis BCG Tokyo "�# Pasteur �� TCH 1 mg/ml
10 mg/ml qr
TU�RY1:8��� MYC3,

MYC5 �"�# M. tuberculosis Ra, M. tuberculosis

Rv �� 1 mg/ml, 10 mg/ml qr
TU�RY1� 
g
g^�( MYC1 "�# MYC2 � M. bovis,

MYC3 "�# MYC5 �� M. tuberculosis ���^
st93� LMNOPIJK�-2345����
g^�( MYC1 "�# MYC2 �� M. bovis ��

Table 2. Oligonucleotides used for PCR amplification and DNA sequencing

Primer name
forward/revere

Forward Reveres Target gene

MT-1/MT-2 accaccgagcggttcgcctga gatctgcgggtcgtcccaggt pab
MPB64-T2/MPB64-T6 tccgctgccagtcgtcttcc gtcctcgcgagtctaggcca MPB64

PT-1/PT-2 caacgcgccgtcggtgg ccccccacggcaccgc mtp40
pncA-7/pncA-10 tccgctgccagtcgtcttcc ggtgtgccggagaagtg pncAa)

pncA-7/pncA11C tccgctgccagtcgtcttcc cggtgtgccggagaagcc pncAb)

C5/C3 gcgcgagagcccgaactgc gcgcagcagaaacgtcagc senX3� regX3 IR

These primers were based on ref. 5.
a) For M. tuberculosis, M. africanum, and M. microti
b) For M. bovis (including BCG strains)

Table 3. Comparison of characteristics of mycobacteria isolated from urine and scrotum

Test MYC1 MYC2 MYC3 MYC5 Pas a) Tok b) Ra c) Rv d)

Growth rate (3 days) u u u u u u u u
Colony morphology Rough Rough Rough Rough Rough Rough Rough Rough
Niacin detection v v v v w v v v
p-Nitrobenzoic acid u u u u u u u u
Pigmentation u u u u u u u u
Nitrate reduction v v v v v v v v
Tween 80 hydrolysis u u u u u u u u
Resistance to ethambutol (5 mg/ml) u u u u u u u u
Resistance to picric acid (1 mg/ml) u u u u u u u u
Resistance to PASe) (2 mg/ml) u u u u u u u u
Resistance to HAf) (500 mg/ml) u u u u u u u u
Resistance to TCHg) (1 mg/ml) u u v v u u v v
Resistance to TCH (10 mg/ml) u u v v u u v v

MYC1, MYC2, MYC3, and MYC5 are clinical isolates.
a) M. bovis BCG Pasteur, b) M. bovis BCG Tokyo, c) M. tuberculosis H37Ra, d) M. tuberculosis H37Rv
e) p-aminosarycylic acid, f) hydroxylamine, g) thiophene-2-carboxylic acid hydrazide

xyz{|}~��|��^4{|����{|���}���|�����{|����xyz{|}~��|��^4{|����{|���}���|�����{|����
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���������	
� M. bovis BCG�
��
������
���	��������� primer����

PCR	� � Fig. 1 !"# Table 4 $%&� pab,

mtp40, MPB64, pncA	� "'� MYC3!"#
MYC5��� M. tuberculosis
'� MYC1!"#
MYC2��� M. tuberculosis!"#M. bovis BCG

Pasteur�
��������� M. bovis (��
M. bovis BCG Tokyo�
�������� senX3�
regX3 IR)*	 DNA size"' +Table 4!"# Fig.

2,� -.	M. bovis
�/0� M. bovis BCG�

'� 123�456789:;<=	>?@���
A�� �	 2��� M. bovis BCG Tokyo�
��
������

� �
BCDE�	F�$�� DE���GHI +JKL
MNOP,� DDH +DNA�DNA hybridizationQ , R
STUVW+�,,� XYZ[\;8 +DNA�RNA hy-

bridizationQ� RSTUVW+�,,� Amplicor +PCR

Q, @'� �]�4�����^�_`$ab��

Table 4. PCR results using various primers

Target gene MYC1 MYC2 MYC3 MYC5 Pas a) Tok b) Ra c) Rv d)

Amplicor e) c c c c c c c c
pab c c c c c c c c

MPB64 c c c c d c c c
mtp40 d d c c d d c c
pncA d d c c d d c c

pncA (M. bovis) c c d d c c d d
senX3� regX3 IR 353 f) 353 329 329 276 353 353 353

MYC1, MYC2, MYC3, and MYC5 are clinical isolates.
a) M. bovis BCG Pasteur, b) M. bovis BCG Tokyo, c) M. tuberculosis H37Ra, d) M. tuberculosis H37Rv
e) Cobas Amplicor Mycobacterium tuberculosis�
f) DNA size of PCR product

Fig. 1. PCR results using Mycobacterium
specific primers.
See Table 2 about used primers. A:
MPB64, B: mtp40
Lane M, DNA size marker (fX174/
HaeIII); lane 1, MYC1; lane 2, MYC2;
lane 3, MYC3; lane 4, MYC5; lane 5,
M. bovis BCG Pasteur; lane 6, M. bovis
BCG Tokyo; lane 7, M. tuberculosis
H37Ra; lane 8, M. tuberculosis H37Rv

Fig. 2. PCR results using C5/C3 primers.
See Table 2 about used primers.
Lane M, DNA size marker (fX174/
HaeIII); lane 1, MYC1; lane 2, MYC2;
lane 3, MYC3; lane 4, MYC5; lane 5,
M. bovis BCG Pasteur; lane 6, M. bovis
BCG Tokyo; lane 7, M. tuberculosis
H37Ra; lane 8, M. tuberculosis H37Rv

M. tuberculosis� BCG	��QM. tuberculosis� BCG	��Q
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������������ M.

tuberculosis�M. bovis�
�����������
M. tuberculosis�� ������� !�"�#$%
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,&�'-� �./� !(0-� �	1�
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�=>�FG+'-� M. tuberculosis�2�&+� 
������� �	1�
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�" PCR primer �"�
* PCR�NO)4� TCH 10 mg/ml(b��3��
M. tuberculosis�'-� b)��cd�� BCG3
�efM. bovis�'�����C:.*[-6)� :/
( BCG3�� TCH 1 mg/mle#$%(b��cd
�)��cd�'��� A���M. bovis�b)
������C:.*��10)� gh�&)43�� 2

3� TCH 1[0i 10 mg/ml(b)� 23�b)
�VL4��[0i�j.+�����kl�&�
'L4��0-� MYC1[0iMYC23�� M. bo-

vis BCG3� MYC3[0iMYC53�� M. tubercu-

losis�mn/.4� :/( 5��� primer�"�
4 PCR(0-� MYC1[0iMYC23�� M. bovis

BCG Tokyo3�'��mn/.4�
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���45(�#"�'L4
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`a/�=>	P
� PCR�u*� v+�'-� w
��45(�4�xy#"�'L4� TCH ![0
i=>	P
� PCR�#"�'-� Nz� MYC2,

MYC3, MYC53���:.4z( TCH[0i=>

	P
� PCR�NO)� ,W( M. tuberculosis �
BCG3�
��C�2��'L4� BCG�����
��� MYC1[0iMYC23���:.4DE�_
{*�4�� MYC3[0iMYC53���:.4D
E�� _{*[/j� -|(q�+}.)4� =>�
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�DE�#)*�4�
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�������0��1/�VL445� T����
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<:.*����� ����+u*(M. tuberculosis
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� PCR�
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Study of 4 Isolates Being Required to Di#erentiate Mycobacterium tuberculosis

from Mycobacterium bovis Bacillus Calmette�Guerine (BCG)

Ryoko Goto,1, 2) Tetsuro Muratani,1, 3) Tomoko Kobayashi,1, 2) Chieko Ikeura,2)

Shizuka Lee H.,1, 3) Yuko Odahara1), Tetsuro Matsumoto3)

1) Hibiki Research Group for Clinical Microbiology,
2) Kyurin Corporation
3) Department of Urology, School of Medicine, University of Occupa-
tional and Environmental Health

We experienced 4 cases being required to di#erentiate Mycobacterium tuberculosis from Mycobacterium
bovis bacillus Calmette�Guerine (BCG). All isolates (MYC1, MYC2, MYC3, and MYC5) from 4 cases showed
PCR-positive results when using Cobas Amplicor Mycobacterium tuberculosis. The results of “Di#erenti-
ation medium set for Mycobacteria” (Kyokuto Pharmaceuticals) against 4 isolates were tubercle bacillus.
Mycobacterium bovis could be denied because these 4 strains showed the results of niacin production-
positive and nitrate reductase-positive. We used 10 mg/ml of thiophene-2-carboxylic acid hydrazide (TCH)
to di#erentiate M. tuberculosis from BCG. MYC1 and MYC2 strains were not growth on Ogawa medium
containing TCH, but MYC3 and MYC5 strains grew on the same medium. These biochemical results
showed that MYC1 and MYC2 strains are BCG and MYC3 and MYC5 strains are M. tuberculosis.
Furthermore we underwent PCR used PCR primer reported by Yamazaki et al. to di#erentiate M.
tuberculosis from BCG. The result of the PCR against MYC1 and MYC2 strains were the same as it against
M. bovis BCG Tokyo, it against MYC3 and MYC5 strains was the same as it against M. tuberculosis.

The intravesical BCG instillation in the treatment of superficial bladder cancer has become general
treatment. The various tubercle as adverse drug reaction caused by BCG-treatment has been reported. As
BCG-treatment is increasing; we will experience more cases of tubercle caused by BCG after this. We hope
the Ogawa medium containing 10 mg of TCH will be obtainable at market to di#erentiate M. tuberculosis
from BCG.
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