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tholletiae,PQR Absida � Apophysomyces _=>U
��l|/~S®�b�>�� 2009%ª	�_b�
���T[
�� 190PKIno�J�p¯_3=
\¢�� R. oryzae, R. microsporus, Mucor circinel-
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Rhizomucor variabilis ����� �������
������������� !������"�
�#�$%� 

�������	
����
69 &�� ��'�()��	 *��
+!

",-./0",#1$,� % 2 23&4',�
� ',4� (5��	 *�#% 1 2346)7
*8� %�� 9� +,-.� /�:� 012� ;�
12� <03245	

� =$,�� ����
�� 67>8>? 11,300/ml, >9/@AB@C:
11.95 mg/dl, CRP 18.65 mg/dl, 9-;D�E:�
F(� <>�=G	

� =$,> 8"?��@
H�AI7B�J��K� CDEF�F(��#�
���L�M�N�F(���O���� > 10"
?P6GH� PTCD 	I��� ���J��
��	�KL�������Q�RMN	�O� 
SO�> 43"?TPN�� 

�������
�������
UQR���R���� VWX>YZSKT (Bec-

ton, Dickinson (BD)), UV[ZSKT (BD), HK&W
1XKT \�Y] ^Q_ MRSA\Z]�CFX ZSKT
\?`]	[�a^KR����R���bcd�e�
2CXf \gY()] 	R�� bcd�e�2CX
f� 35h� 2?iKL4� N� 25h� 5?iKL
	\��Xj��k�]6l^�_E`a	b���
cdKL���� menoF�pq	GHbcd
�e�2CXf	R���rst2Buv�	I��
25h� 5?iKL�� rbEwxy�Bz{EC|
B��fg�� ��hi� ��_E�� (FL10�
0023) �jR�oF����
\�]w}��Er~
rEA�k��� �l���DEL��Ec��
ZS (PDA) (Difco, BD) mn� 25h� 6?iKL	�
�� _E�o	 2��pqkr�%����� rbE
wxy�B�fg��JksKt�	�u�� X
j�vD�E� PDA wxKT� 25h, 35h, 37h,

38h, 39h� 7?iKL�� y��Xj	pq�� 
���� !"#
�	�����	�k� [�a^K���zc

�� �����{wz� (PAS), ��E��AC��
�XC (HE) ��{^	�O� N�� �	��

��t�pqN�����|�%��
� PDA

�bcd�e�2CXf�mnKT� 25h� 7?i
KLN���oJ�JksO��}o	�rster
�~Kq*� �	������������ HE,

PAS ^Q_�r�{^t�	�u�� 
$%����&'�()�*+�,
FL10�0023 	[���� A~��� RNA ��

�� Internal transcribed spacer (ITS) �C��
(ITS1�5.8S�ITS2), ^Q_!��4� 18S � 28S 	
�
�� � 634 �����	���� DNA �*�
Gen ����TM \ �R] High Recovery ( TAKARA

Cat. No. 9082) 	R�� PCR=��¡rs�����
� ITS�5 � ITS�4 	¢{E�R�� �£¤1Q
KJ���¥CtJ�� DNA ��	�¦sK� +!
��)`§�¨J� �©H� DNA L�Mª��7�
�N���� National Center for Biotechnology In-

formation, Basic Local Alignment Search Tool

(NCBI/BLAST), U.S.A. �L�Mª��|��� 

- .
$/����-.
�		bcd�e�2CXf������ 35h�

48�iKL4� 25h� 5?iKL��«¬� ]l6^
�_E`a7KTCx	�QXj��k� �
xJ�®��KT�6^	�_��� ����_E
`a�<�8^ ��`a7% 100 ¯

�� \�
1]� ��4��^z�QK Candida albicans ��
�N�� 
UQR���^��� Stenotrophomonas malto-

phila ^Q_ Pseudomonas fluorescens 7!�°�
±3 �*N�� C. albicans � FL10�0023 �`a��
���!�°� ±1 ��O� 
01��23
FL 10�0023 �"²���t�H�KT�U"

PDAmn 1���N�� 25hKL%�� 6?G
�KTCx³7K� ´J6^	�_�l^� £�
�}7_EXj����µN� 1 cm ¶��O
� �x�]6^	�_����l·^	�_��
� 
�rst2Buv����	��%� ��JO

� JksKt������jR	pq��«¬�
� 2, 3 ¡�� �}�¢����% 20 mm ��� �
}£�¤^� #�6^�¥¦E§¨7pqN�� 
¸£�¨��a��7� ¹ºJM�@p7!»�7
����¦

��� M�@p�¤^� ¹ºJ
©�J��� M�@�]6^¼]6·^� ?o� 0k

'SO�	J�KL�*N�� Rhizomucor variabilis �������'SO�	J�KL�*N�� Rhizomucor variabilis �������
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��� 80 mm��� �	
���	
�����
��������� �������� � !� ""
#$%!� �	
&�'()*+,���-�+.

/$�01*+,2 �	
�	�3�� 45�� !�
671*89�� :;!<=>?)*� !� @:;
!� A$B$C!� DE!FGHI!� @J� 13 mm

K 1. LMNOPQR STUVW$.XCYZ[)� 35\� 2]^NO� _`+* 25\� 5]^NOabcd2
e��� fghi�8jkl� mn)*Nopqrs<t1*+� uvw2 Nobxs�y�Sz$%g
b{|hi�}d���2

K 2. �5~���b���cd� PDA, 25\� 6]^NO� /S����$���2 1. �	
�� �����
����)*+�2 2. ����b�	
� ��b��V���$���F�� �)�������*
+�2 3. ��)� ����*+��	
� �	
&?�	
�	bh������ �����<��,
#$%!�  ����¡�2

¢£¤¥¦§¢£¤¥¦§
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��� ��� 6 mm�����	
 �������
�������������� ���������
 !"�#�	
 �$%&���'���	
 ()*
+,-./0����12�34��	5	
6��
�789:������7�;�����<=#�
	
 �����=#��&&��	
 5	
6�
��>�?� �?� @>?� A?4BCD�� ��
� 30 mm7EF��	
��5��'� G����
�
H��I'���	
 JKLM��� Rhizomu-

cor variabilis�Mucor N�O�C�P�7QR�
%	�� �7
6�
6G�:� R. variabilisS
T�U&V�W�=4, 5)� ST�%#�� Mucor N�
C���$%&W�=4��	5, 6)

����
��X� 25�� 35Y����Z7;[� 37Y�
�\\�]�%� 38Y�U^;[_����	
 `4
a7 R. variabilisU^;[_�� 38Y4, 5)� Mucor

N�C�M. indicus 42Y!b3� c�d�C�
37YJe���5)

���	
������
fg=	 3h'�� HEh'7i�#U&G�

 ��j�!k�"l�%� �%��mnopqr

sZ:���	
 HE7#h=	�:��� �:��
t%	u����vw=	$;6iVx�@>?�

��%y&4vw� �'(?� iVx@>?
$;6�vwz�{�GO"l�%� |%�� Can-

didaN�}~%	
 �	� HE7\\#h�����
hz���� �)������� *?=	�� ��
+�7$�z�&&��	
 ��7 HE7#h=
	5	
6�<�}~%��!k� iVx�=	
��� A?� 5��
���� |%�� C. albicans

�0s�0-��*0s 80,-4B��,.�1
2�%�5	
6���3��/��7�4�� ��
��789:7?��%#��|���&� ,.�%
	��� FL00�0023701z��}~%	 �� 4�

PAS h'�� Candida N�}~%��!k� PAS

2:7h��� mnopqs7�hz����01
�����5	
6��O�9=#�	
 �����
FBh��#�4�	l712=\z��	
 ���
���h'���hz�;��$�G��#j�!k
34��5���	

����������
FL10�0023 ,.��h'����� HE��
7i�#�\\#h=	6��� r�s����

� 3. �3�����7�LM� PDA, 25Y� 68 ,.� )¡o¢£¤0-9:
 1. ¥a!¦x	+0§?
;¨� ©�7���,)0�ª�#��
 2. �<=#��5	
6� �
�<��I'!¦x�
 3. �
=#��5	
6
 ��I'=>����«9�¬!?z���� �
H®��I'!¦x����
"l�%�
 4. 
6�
6� �3�?�¯l#G����
 �=	°D
6��'���
 5. ���
�±��²������������;³#��7´�	� ,����� !"�#��
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����������	
������ PAS��
������������������� PAS��
������	
� !"#$� %& 5'� ($#)*
+�,-./01�23����456789$��
	:6;<=>���� ?@A�B���	
�	
��B9$C� ��D�EB�FG�5��DHG
�
� IJ6����HG�� K ��LMB�
�NG�5 7 mmOP)QRS�
HG�
� �)
�9�T��UF�)����	6VW�UFXG
��
����� RNA ��	
 ITS ��������
���
100Y=>45��� Rhizomucor variabilis 2�

� (Accession numbers: EF583637 and HM639968),

�C$DZ[)��23�\)������HG��
Rhizomucor sp. 
 1���HG�� 99Y=>� R.

variabilis]^_` CBS 109.93 (Ac. No.: DQ110006)

ab" 5��Hc� d)Z) 3���Z[)��2
3�\X#)��`���� ;X���e��`�
HG�� 98Y=>� R. variabilis 13��� �f�Z
[)��23�\X#)��`������� gh

fi@.�j1k��5lR&���`� R. vari-

abilis )m@.]1�no��5(6
p!9$
��
qr)Rst*+� uvwxyz� ITS�{)i@

.�j1kX#�PTCD�|#$�,-��� (FL10�
0023)� Rhizomucor variabilis6gW9$�� N��
g,-)./01��Z)����6}~)���	
�����`���456�V9$��

� �
��+��\6��\4523�\���~� �

~� ��~�}�9$5
O 2~
�f� �� K��
}�)�6d$#��245�����
�9$5)
����N$� 7Y2)� K���{�� 21Y6 �9
$�57)�
�����!��23�\���~23�\X#
���H5��!����\��c� H5��"�~
23�\)=�69$�58)� #z��45 ��
�Ff$ 5Y69$�5
9)� "�~23�\)�
�%����9$�F��3
Hc� ���DG6
��6789$5� �&���D�.� �¡�j

& 4. ,-)./01)�	:� HE �B� 1. ¢�£¤6¥¦$5§���� ¨©�	
!"#$5� 2. ª�X
$45����� «�'�+¬5��)�f�(����
)���N$��"�� ®)«���F��
r*¯�K ��45�M°B)±²R�	�¨©
!"#$¢�£¤67W9$5³ 3. ���	� H5
��Fc´´H5S�S�)!µ� 4.+������	� �C$)¶®�D�	:����������
�NG�,�
� -·��5�

¸¹º��»¸¹º��»
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��������������	�
���	�

���10)� ��������
������
�
��
���	��������11) !"
#
2002�$%�&'��(%��	�
����)�
�*+,-�.��� ���"��/0123"4.
567 10� 8� 59: �;1)� ��%7�	�6��
��<�
�=
�����>�-��?����
 
��
��-�@�
��AB�� C�!"3%

�D��� �E�3"� 2 ��F�6 2 ��G��"
#+,��%�H�I$%JK6�L&%�D� 
�M'N�(O���5P5.D�Q)
��*�
B�6R.+,� ��+)�S��T
UVWX
YZ
#�,-['	\6"#	\�.+,]� G
�B��^_�.5� +"
�	7.+,.3D��
%./+,�
���=0��1� =2`a���
bcd-[0� 3e0
fg�
4h�-��3�5
!%� �3�.�"� �E��i6j� k1 %
�D-7� UVWl176�-�8m5� 1noZ%
�9��pqr:;sI<T� Candida albicans 66
7
4.567=0��0%4h�-��_t6uv
",� �H��<�6R.+, 

w,w,�=x�>y%��E3"�
���./
��z{�
7���.� =
�������
7
�E�"#	\�|}�.5� ~��./���T-
6�w, ���?&5@��
�� Aspergil-

lus spp., Fusarium spp. B�%����fAB�3"
��B�q@����@�� =2� �	�
C��
�;� $,%���	�q=2
�B�I�KJ
K6�D",-� <E� ����#�

��F
%�� �6v�GH6��v.�$%7�	�IH
I6JB��$ �%�;�y2�q3:e��B
�C�� +"
J� Ke� LKe� MNB�3"@�
�����6�-=2
B�I��JK67� 
��
��-��E1noZ%
��6 Candida 6
�w,�OP�<T",� "#��IQ����
�R",-� ���
��+,�UVWXYZq
��-[�3;%.5� S���
��+,��	
�� �E� T.��"#q1noZ	\
��-7p
Q�
U�IV�xm%� $

��F�@W0
X
�Y��=
���� ��X�FI��6J0
XW�  Z0[\¡¢Z¢£�¤%]^_6�-¥]
+,�_¦`§s.�IH¨6J	�
��B��
©0ª���Z7��+,-�;� ��
��-7~

« 5. "#�a�1noZb� 1 � PDA, 25¬� 7c"#� HE�®� 2 �¯°±o²Z� 3 � PDA 
-
25¬, 7c"#� 2, 3 ³
 PAS, �® 1. 9��p� d´,-��.�� ;se;s�f�%�
 2. PAS 
g���9�� 0µ�Q��p� 3. PAS 
h���r:;s� ;se;s� PASi�6
¶��� PASi��;s�1��®��5·<%� ¸�¹ PASi�jaIºk��?���� 

d���E3""#	�+,� Rhizomucor variabilis ��%6lmnd���E3""#	�+,� Rhizomucor variabilis ��%6lmn
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���������12, 13)�
	
� ����������� HE�	�
��

���������� ������������
�� !"#$%&�'( (GMS)� PAS�)�	
������� *+*,�-�.����.�� PAS

������/�0���1� 23 456%���
7���8*9 HE�:;��/���</�� ��
�� GMS �	�=>��,+?����@�A,
+?��� �.�����B !C� HE� PAS �
	����A�� ���D;�E"F%GH����
��	���.��I+1�,J� K%LM��	�
N HEO#��A���������

Candida albicans �PQ�% 80$R��%$�H
%&,S�B !COT'7�()����� U�
�*VW+���,E�������X-�,/� Y
.� Kimura-14)� Rhizopus sp. �D�/Z0�1
[*�\]^_* colonization`Da23�4bU
�5��� 16��`/<\]^*�375�8.
�9c:,�.����;cB !C dchlamydoco-

nidiumB <=C�*<e O>f*� B !C��
�gh�V?@� ��/�AB*</��Ci</
�� ��>f�� PTCD�D-���������
B !CN<B%E����.��FG*=,*�B
 !COT'*��/;j�j��[HO^I*</
��
�.���%E����� PDA6)��/�Jkl
4�mK%&5) �LM��</�� Mucor `Da
Rhizopus�)N�O���-%&P���gh��
�/�?@�B !COT'*� V�<�AB*<n
QT� RT� SnT� oT�B !C�,�� 	
�
<B�N PDA�TU�B !COT'*</�� �
p*� YV%E�%E����qW��/�r�s
�t���B !C�����,+?���� B !
C����� PDAOLM*�/�
u��vXw��xYyTZO��7��z��{

Q|KH}~��*I*I>j�</�� �.���
�� K��t{�O[J\���O+?<5~���
�xYyy]�^A� ��;�!C_`��<+�"
�� !C_�TZ� 	O�a�A�� *+*,�-�
bc��z�K��t{�O�%"� �I�P��
�� K��t{���d�'e*����%&��?
<���<*�/� f��'e�g1�Nh/�z�
K��t{�Pd�
?���������/?��
�������� ��� u��v�ij�*<�/-
��{r ����H�� %�H��bc7���
G�	k�j+-,J,�� !C_�:��S�l�

<*�/!C_!C�m��*<�S����� n
o� !C�TZ� 	� pd�qO��z�JJ,��
PDArs%&�%E*� `tAu 2�O�/<��
,O�Jvw7J;D;�+A+1� �-+�z�{
Q|t{�P�x�*<`/�{r ����HE�
y+i<K��t{�Oz��{���TZv:�"
O|���}�A�� "���GjN�.�����
��~������ !C�|�,������A��
�� +A+1j�YV%E�N#��A� (����
��-,/��� �h� �~,.j����
	
� ��+-<B%E����.��� TZv:

�� ��=*<'e7��<��� ¡	�!C_`
�����,/��+-� RhizopusN������ �
¢�£�5��,/��+- AbsidiaN�,/��
��-+��?�� !C_`�v,/,�-�<+�
*� ��*�� �,/��+-Mucor N��/�
Rhizomucor N�O�¤¥-��� MucorN�O��
J��.� ��*�¦	�Eb��/����az-
�� �,§�N	���¨*%&O¦����� !C
_`��i�	� �O�D?<�<+���+?�1
v,+?�17�� )��?@���¢�£�5��
,J� 8*9j©+�JJ�<��?</�� !C_
�oT� ªoT� ¦¡	+-¡	� «¡	� «	� !
C_ �l��� t�� dnob>�¬j©+�b
>*��<e �K{���?</�� B !CO=
7��O��/5, 6)� ®¯=°±��� M. indicus �
42² ����� ��7³�O M. circinelloides �
37²� M. ramosissimus � 36²��1� �����
��75+-<B����O� 30´32² ���5)�
7,j�� 	
�<Bµ�Mucor NO¶j��TZ
:()����� !C_!C��*J�c�� Mucor

�/©��O�N�-+�·,?</�5, 6)�
Y.� ���N��+-v,/,�-<B��</

� RhizomucorN���7³�O R. pusillus�� ¸
¡	�VV�r,m�OT'� p 1��*�D;�!
C_`�¡	� !C_!C�TZ��@:¹Y���
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Identification of Rhizomucor variabilis Isolated from a

Bile Sample of a Cancer Patient

Kenji Irimura,1) Shuichi Nonaka,1) Yuka Miyazoe,2) Kazuko Nishimura3)

1) Clinical Laboratory and 2) Division of Internal Medicine, National Hospital
Organization, Saga Hospital

3) Department of Microbiology, Dokkyo Medical University School of Medicine
and First Laboratories Co., Ltd.

� Present a$liation: Japanese Red Cross Nagasaki Genbaku Isahaya Hospital

A bile sample taken from an icteric patient with renal cancer by percutaneous transhepatic cholangio-
drainage was cultured using several isolation media. A mucoralean zygomycete and Candida albicans were
cultured together with two bacterial species. The zygomycete produced diverse sporangiospores in shapes
and sizes, and large chlamydospores. Maximum growth temperature was 38�. These findings coincided
with Rhizomucor variabilis and the sequence on the ITS region was 100�99� identical with the species.
The bile smear showed broad hyphae and large chlamydospores on HE and PAS preparations with
pseudohyphae and budding spores of Candida sp. Although R. variabils is mainly isolated from cutaneous
zygomycosis in China, to our knowledge, this is the first isolation from internal organ samples throughout
the world.
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