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��F!�GDH�I��JK"��L�MNOP#�OD�QR; 2003� 10:�� 2004

� 3:ST�U�&�2�� 6VW�X��; ��������	
����������
�����F�$"YE��"Y 9,083����	
���I 666Z (7.3[) @��BC;\�
]^ Candida albicans I 426Z (64.0[); C. albicans _`�	
��� 8non-albicans 	

���< I 233Z (35.0[) TaLYE Non-albicans	
���TI Candida glabrata ���
%&@bc; d�T Candida tropicalis �eTaLYE �������fgTI; ampho-

tericin B I C. tropicalis � 1ZFhi; 1 mg/ml TGj��Z�'kF(l"YE Flucona-

zole )� C. albicans I�mBCO�LY@; non-albicans 	
����XnD MIC I
o0.13pq64 mg/ml �*rc�+"; ,���Z>)�Z@-s"YE Micafungin I C.

albicans, C. glabrata, Xtu C. tropicalis �."� 0.13 mg/ml T; C. krusei TI 0.5 mg/ml

Tvf��'kF(l"YE OX; fg"Y/�Z 8659Z< �.GD amphotericin B, flu-

conazole,Xtumicafungin�MIC900I\CwC 0.25 mg/ml, 4 mg/ml,Xtu 0.06 mg/ml

TaLYE xy�fgz{F��JK"�|}~����"Y�E
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1) ����
2003� 10��� 2004� 3���� 6���	


���������� 
������ �����
�� 
�������� ����
���� ����
������� !"		#$%&'(� )*
+�
,-.�(��/./0� 123�45(� ���
���� 6���789:�/./0�; ���<=
>����?@A&B C�� �DEF�7GHI�  
!J�KLC8MNOPQ�KLC8MN	:R�S
H�  !TUVS&B

2) �	
�������
WX���0.Y	�GH	#$%& !J��

�� !"	�9H�<=>�?��S� $�	
CHROMagar �<=>�Z 6[�\�; ?�9H� U
�]^O_`	�8�a��b?cG&B

3) ���������
d,.e<fg.Yh��ij FP klmn 6lm;
?�9H� NCCLS 6o CLSI; � p!M27-A5)	p
qS&"#(rst!�uij$vwx?ybS&B
C�� vwx�%b: 35z� 48{��&|	c9�
amphotericin B 6AMPH-B; yb'()} 0.03~16

mg/ml; ���micafungin (MCFG; 0.03~16 mg/ml)

�:��*���?�+,�S� �&� flucytosine

(5-FC; 0.13~64 mg/ml), fluconazole (FLCZ; 0.13~
64 mg/ml), itraconazole (ITCZ; 0.03~8 mg/ml), �
�� miconazole (MCZ; 0.06~32 mg/ml) �:�u
ij$?��C9���-�S� ��(K 80�.�
$%&��� (IC80) ?�+,�S&B C�� �%��
uij$vwx: C. albicans ATCC90028 ?�(2
/��SH� �����.���0�D�ybS&B

� �
1) ����
0@����	 !$%& 9,083 r�� 666�

(7.3�) ��<=>�K��$%&B j�1��^�
: Candida albicans K 426� (64.0�) ��I���
�9� Candida glabrata, Candida tropicalis � �
7G&B Candida parapsilosis ��� Candida kru-

sei ���2:9¡%I 1�34�7G&B J�1�
:��T123�45(����$%& 517��
¢£ C. albicans K 340� (65.8�) ?¤¥� �9�
C. glabrata, C. tropicalis � �7G&B ��I��
5(� ¦:��T123�45(��§¨©�
7G&K� C. albicans ���5(:ª«¬�C�� C.

glabrata ��� C. tropicalis ���5(K+�CG
&B '(���)*
+�,-.�(��/./0�
�: C. parapsilosis K%®% 3���� 2���
$%& (Table 1)B C�� �¯°�:0@����	
%®% 501~2,643 rK !$%� 76~173��
�<=>�K��$%& 6��2 4.3~15.2�;B �
&� C. albicans, C. glabrata, ��� C. tropicalis �
�¯°����2:%®%�<=>�� 50.9~
75.7�, 2.9~36.8�, ��� 6.8~20.8��7G&B

2) ���������
0@����T�b$%& C. albicans, C. glab-

rata, C. tropicalis, C. krusei,��� C. parapsilosis�
NV 659����uij$	�±8vwx?ybS
&B AMPH-B: C. tropicalis � 1�?²³� 1 mg/ml

�±´H���µ¶?.�S&B C�� C. albicans,

C. glabrata, ��� C. tropicalis 	�·8 MIC90 ¸
:%®% 0.25 mg/ml, 0.5 mg/ml, ��� 0.25 mg/

ml �7G&B �&� ¹@�j��� MIC90 ¸: 0.25

mg/ml �7G& (Table 2)B 5-FC �: C. albicans,

C. glabrata, ��� C. tropicalis 	�·8 MIC90 ¸

Table 1. Frequencies of isolation of Candida species

Organism
No. of strains isolated (�)

Total
Blood IVH� catheter Sputum/BALF�� Urine

Candida albicans 12 (70.6) 8 (66.7) 340 (65.8) 66 (55.0) 426 (64.0)
Candida glabrata 1 (5.9) 1 (8.3) 95 (18.4) 31 (25.8) 128 (19.2)
Candida tropicalis 1 (5.9) 1 (8.3) 71 (13.7) 21 (17.5) 94 (14.1)
Candida parapsilosis 3 (17.6) 2 (16.7) 0 1 (0.8) 6 (0.9)
Candida krusei 0 0 5 (1.0) 0 5 (0.8)
Candida spp. 0 0 6 (1.2) 1 (0.8) 7 (1.1)

Total 17 (100) 12 (100) 517 (100) 120 (100) 666 (100)

� IVH: intravenous hyperalimentation; �� BALF: bronchoalveolar lavage fluid

�<=>���^��uij$vwx�<=>���^��uij$vwx
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� �0.13�0.25 mg/ml �����	 
���MIC

� (8�16 mg/ml) ��������� (Table 3)�
MCZ�� C. albicans, C. glabrata, ��� C. tropi-

calis ���� MIC90 ��� ! 0.13 mg/ml, 0.5

Table 2. Antifungal activity of amphotericin B against 659 strains of Candida species

Organism
(No. of strains tested)

MIC distribution ( mg/ml) MIC90

( mg/ml)�0.03 0.06 0.13 0.25 0.5 1 2 4 8 16 32 "64

Candida albicans (426) 1 279 126 19 1 0.25
Candida glabrata (128) 1 42 51 31 3 0.5
Candida tropicalis (94) 55 33 5 1 0.25
Candida krusei (5) 1 1 3 �
Candida parapsilosis (6) 3 3 �

Total (659) 2 379 214 56 7 1 0.25

Table 3. Antifungal activity of flucytosine against 659 strains of Candida species

Organism
(No. of strains tested)

MIC distribution ( mg/ml) MIC90

( mg/ml)�0.13 0.25 0.5 1 2 4 8 16 32 "64

Candida albicans (426) 272 139 13 2 0.25
Candida glabrata (128) 125 1 2 �0.13
Candida tropicalis (94) 73 16 4 1 0.25
Candida krusei (5) 1 4 �
Candida parapsilosis (6) 6 �

Total (659) 476 156 17 2 1 3 4 0.25

Table 4. Antifungal activity of miconazole against 659 strains of Candida species

Organism
(No. of strains tested)

MIC distribution ( mg/ml) MIC90

( mg/ml)�0.06 0.13 0.25 0.5 1 2 4 8 16 32 "64

Candida albicans (426) 346 70 9 1 0.13
Candida glabrata (128) 55 37 18 6 6 3 2 1 0.5
Candida tropicalis (94) 1 15 35 32 9 2 4
Candida krusei (5) 3 2 �
Candida parapsilosis (6) 4 1 1 �

Total (659) 401 107 32 22 43 38 13 3 1

Table 5. Antifungal activity of fluconazole against 659 strains of Candida species

Organism
(No. of strains tested)

MIC distribution ( mg/ml) MIC90

( mg/ml)�0.13 0.25 0.5 1 2 4 8 16 32 "64

Candida albicans (426) 65 259 90 5 5 0.5
Candida glabrata (128) 1 4 3 8 51 52 6 2 1 4
Candida tropicalis (94) 3 9 32 30 12 3 4 1 4
Candida krusei (5) 3 2 �
Candida parapsilosis (6) 2 3 1 �

Total (659) 66 268 105 46 86 64 9 6 4 3 4

#$ %&'()*&+, -&./*0&123�4&5/678&9:;<4#$ %&'()*&+, -&./*0&123�4&5/678&9:;<4
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mg/ml, ��� 4 mg/ml ���� (Table 4)� FLCZ

�	 C. albicans 
��� MIC 	 0.13�2 mg/ml


���� MIC90 	 0.5 mg/ml ����� C. glab-

rata ��� C. tropicalis �	 MIC 	�����
�� ���
������� !"�#��� $��
%&'
��� MIC90 	�()* 4 mg/ml ���

�� +�� C. krusei 
,�#� -�./&0� �
�� MIC 	 32�164 mg/ml ����� $�� 23
4&��� MIC90 	 4 mg/ml ���� (Table 5)�
ITCZ�	 C. albicans 
��� MIC90	 50.03

mg/ml �6)�./&0�78�� � -)
9�
# C. glabrata ��� C. tropicalis 
,�#	���

Table 6. Antifungal activity of itraconazole against 659 strains of Candida species

Organism
(No. of strains tested)

MIC distribution ( mg/ml) MIC90

( mg/ml)50.03 0.06 0.13 0.25 0.5 1 2 4 8 16 32 164

Candida albicans (426) 404 16 3 3 50.03
Candida glabrata (128) 13 20 31 34 19 8 1 2 0.5
Candida tropicalis (94) 4 13 23 31 10 8 4 1 1
Candida krusei (5) 5 �
Candida parapsilosis (6) 5 1 �

Total (659) 426 50 57 73 29 16 5 3 0.25

Table 7. Antifungal activity of micafungin against 659 strains of Candida species

Organism
(No. of strains tested)

MIC distribution ( mg/ml) MIC90

( mg/ml)50.03 0.06 0.13 0.25 0.5 1 2 4 8 16 32 164

Candida albicans (426) 405 20 1 50.03
Candida glabrata (128) 101 26 1 0.06
Candida tropicalis (94) 55 39 0.06
Candida krusei (5) 2 2 1 �
Candida parapsilosis (6) 3 3 �

Total (659) 561 85 4 2 1 3 3 0.06

Table 8. MIC of antifungal agents against 17 strains of Candida species isolated from blood

Patient
(ID)

Organism
(No. of strains)

MIC ( mg/ml)

AMPH-B 5-FC FLCZ ITCZ MCZ MCFG

38058 Candida albicans (1) 0.25 0.25 0.25 50.03 50.06 50.03
116957 Candida albicans (1) 0.13 50.13 0.25 50.03 50.06 50.03
753615 Candida albicans (2) 0.13�0.25 0.25 0.25�0.5 50.03 50.06 50.03
1115666 Candida albicans (1) 0.13 0.25 0.5 50.03 50.06 50.03
2093638 Candida albicans (1) 0.13 0.5 0.25 50.03 50.06 50.03
2503865 Candida albicans (1) 0.13 0.25 0.25 50.06 50.06 50.03
2596948 Candida albicans (1) 0.25 50.13 0.25 50.03 50.06 50.03
3228350 Candida albicans (1) 0.25 50.13 0.5 0.06 0.25 50.03
3333474 Candida albicans (1) 0.5 0.25 1 50.03 50.06 50.03
3668317 Candida albicans (2) 0.25 0.25 0.25�0.5 50.03 50.06 50.03
38047 Candida glabrata (1) 0.25 50.13 4 0.5 0.25 50.03
2485849 Candida tropicalis (1) 0.25 50.13 2 0.25 2 50.03
433722 Candida parapsilosis (3) 0.13 50.13 0.25�0.5 50.03 0.25 1�2

AMPH-B: amphotericin B; 5-FC: flucytosine; MCZ: miconazole; FLCZ: fluconazole; ITCZ: itraconzole; MCFG:
micafungin

:;<=>�?@AB./&C���:;<=>�?@AB./&C���
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���������� MIC90 ��	
�
 0.5 mg/ml

�� 1 mg/ml ���� (Table 6)� MCFG� � C.

albicans, C. glabrata, C. tropicalis, �� C. krusei

���MIC��	
�
�0.03�0.13 mg/ml,�0.03

�0.13 mg/ml, �0.03�0.06 mg/ml, �� 0.13�0.5

mg/ml ������ ���� �
��������
C. parapsilosis ���������� !�����
"�� #$	�%�� MIC90 �� 0.06 mg/ml ���
� (Table 7)� &�� 13
�'(����)
� C.

albicans *12%+� C. glabrata *1%+� C. tropicalis

*1%+� �� C. parapsilosis *3%+ �,- 17%�
./�0������12�3���� "��
ID753615, ID3668317, �� ID433722 � 3�

��4"�56��7���)
�� AMPH-B �
MIC �� 0.13�0.5 mg/ml, FLCZ �� 0.25�4 mg/

ml �	
�
����� MCFG� C. parapsilosis

3��#$�����MIC��/8
9 �0.03 mg/

ml ���� (Table 8)�

� �
�$:��5����;<=>�����

CHROMagar;<=>���?/� 	������
�3�/����@A����B?C"���� �
"CD� C. albicans, C. glabrata, C. tropicalis, C.

krusei, �� C. parapsilosis � 5��� CHROMa-

gar;<=>����E� F����G!����
H6)� �$:�"#��IJ��$:��/�� C

C
� 290%�;<=>��./�� CHROMagar

;<=>������KLHMNOPQ$%&��
;RSTU'(����;RS YBC *��VWX
YZR+ ����KL�[)*� 96.9\ H+,�
]/�H3^:��/� *-./+ �H� &��,�
_R`<56��/�� B0a"��3IJ���
�Ib1c2����H��� de�0a"��56
3IJ�"���� [�� ;<=>��fg�,h�
33i4��������j�� 0�5���55)

�6,�9� 	
�78�kl3m.�no�39
:����+,�2�/� ���j� de�;6�<
=p>��55)
�;<=>��?��@"�qr
stRuv<���G!��A���w"/9���
C. albicans H C. albicans @x�;<=>� *non-

albicans;<=>�+ ���BC���yz 2 : 1 �
��9�HD{)
�� Marchetti�7)� 1137|}
~RS�;<=>'��� C. albicans � 66\, C.

glabrata 15\, C. tropicalis 9\, C. krusei 2\, �
� C. parapsilosis 1\ ���)
�HE���/��

&�� FG�8)�78�H���;<=>����B
C35I�� C. albicans ���BC� 59.8\, non-

albicans ;<=>�� 40.2\����HE���/
�� 56�J�H�4"�6,9���� de�4K
��
��E�pL�C
C
�E�9)H+,��
��KL����H�C���� ���� JM�B
��N���4���
��j�� �������N
�p�O1P��N�"n�;63?C"�
�"�
"/H���/�� [�� C. albicans ���BC��
dQ��� RC�� non-albicans;<=>����
BC�$S����B� 781T��w"/UhH"
B..��HE�)
�/�10)�13)� Non-albicans;
<=>����BC�1V�����W��[.H�
�� FLCZ"n���R_������X�����

�/�14)� ���j� d�9 non-albicans;<=>
����BC� Y�7Z"1P3�w����H�E
�)
�/� C. glabrata ���BC�]�"��H
�[\)
��j14)�16)� ]k�^W���� "�� C.

parapsilosis �./��� �_�����BC�`�
���A��H/oE�7)H��BC��A����
�9���a]/��*���H�E�17)���� d
e�;6�����'(p^bc];rYRd(�;
ORO_B��)
��� ��BC�+,��/�
H�C���� "�� ���'�O;ORO_]e�

����)
��H�?�� �O1P�(f��/
H���
�/��H��18), 19)� d����g�p�
hN�9 j�0a";6T��p�O1P���^
W���H���/�� &��_� FLCZ�12��
�/�i�� C. albicans p non-albicans ;<=>
��S¡�¢j)
�/�20)� de�;6�� FLCZ

i�� non-albicans ;<=>����)
���
FLCZi� C. albicans ���)
"���� ����
C
C
�IJ�� 2003_ 4£�� 2003_ 9£&
��;6��� FLCZi� C. albicans ���)
�
�B9)� d�9��N��./��kl��/�"�

�"�"/� [�� C. parapsilosis ����MCFG

�����������B9������� Om
�21)p¤n�22)� C. parapsilosis 1P�����
MCFG�o¥����H/o784K3E���/
��H��� d��p¦������MCFG���
���H78¥L�f§�35I��/�"�
�"
�"/H���/��
qh������¨������T���c2"6

,�?/� �_� PCR���©rªs:���«T
¬.)
� Bt�uv"s:��w�o�"�
�w�9��23)� 56®�_R`<�¯�����°

On ±TqwxyT²m zT³1y´T{µH�ªT¶1|}~T·�¸¹ªOn ±TqwxyT²m zT³1y´T{µH�ªT¶1|}~T·�¸¹ª
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���������� b-9-����� ������	
� !"#$
%� &'(�)*��+,-.
/� �0�����123#�45�6�789:;
��<=>3#�3)� ?��4�@������A�
B#��5� ��CD���45� C. albicans �
��-.�6�789:;��	E>3#F�-GH
/�#�.I.�JK����LIM� JN� C. glab-

rata � C. tropicalis '(� non-albicans��CD�
��@-'#O��F��5P�?-�Q�5�R.
�SH� ;������� B#� ����5�
JK�!&)*����;�5TUVWX9:.� 6
�789:;������YG5'#?-�Z[/�
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During the 6 months between October 2003 and March 2004, we examined the frequency of isolation
and susceptibility of Candida species isolated from various specimens at 6 facilities in Yamanashi. Sample
numbered 9,083, and Candida species was predominantly isolated from 666 isolates (7.3�). 426 strains
(64.0�) and 233 strains (35.0�) were Candida albicans and non-albicans Candida species (Candida species
except C. albicans), respectively. Among the non-albicans Candida species, the frequency of isolation of
Candida glabrata was the highest, followed by Candida tropicalis. Regarding the susceptibility of 659
strains of Candida isolated to antifungal agents, 1 mg/ml of amphotericin B inhibited growth of all strains
excluding 1 strain of C. tropicalis. No fluconazole-resistant C. albicans was isolated, but MIC for the
non-albicans Candida species distributed from �0.13 to �64 mg/ml, showing the presence of low-
susceptible and resistant strains. MIC of micafungin was 0.13 mg/ml for C. albicans, C. glabrata, and C.
tropicalis, and 0.5 mg/ml for Candida krusei. The MIC90 of amphotericin B, fluconazole and micafungin
against all Candida species tested were 0.25 mg/ml, 4 mg/ml and 0.06 mg/ml, respectively. These findings
may contribute to the treatment of deep mycosis.
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