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Ż 1Ź� ƆƬ 

 

� «Ō�1^V(�^V�1«Ō(�Ė�3ĄĪť7��Œ¡ƷĄĪť� �

		Taylor et al. (2001) #03 �^V$ĄĪ²ÆŤ²�% 1415Ŷ#."

2��$	� 868Ŷ��"6� 61%
�Œ¡ƷĄĪť��3	~�. 175Ŷ

$²ÆŤ²�
ěƔĄĪť��3 �64��3	�  

ï�Ű14��3�Œ¡ƷĄĪť ��ŐŎŤ�ƄĬ�><iŤ�=A[F

RCL"!
��143	=A[FRCL#ǂ��%��¨%¬ľƹ#Řÿ�

3AOASZ#$,ļĂ7����
�2014î 4ģ#%ăŰ�Đœ�4�ƽ

Ŏ$ƀ��1=A[FRCLƗ°ƻ�Û
į£�4�	+��ĢƵ�%�Ǔ;

u`q=uI/Ƙ
Ú��3K?Ŋ��#gPY#03Â��1ĄĪ�3Ƽť

ŊþƙäĨłåť�ƈ (severe fever with thrombocytopenia syndrome: 

SFTS) "!
�2�2014î�1 2016î$±Řª�Ů$ĄĪťŨŘ«ºƫī

#03 ğĦ�$ SFTS$ƓĴŔ% 20%����	HqǋǍƍĝƧ�%ÞĥŪ

#ƄĬtCQuđŶ7ƛ���2�;uFǋǍƍĝƧ�%><iŤ#ŝĂ��

�3	2017î 2ģ#.�Ǔ;u`q=uI$ŨŘ
�2(https://www.tokyo-

zoo.net/topic/topics_detail?kind=news&inst=ino&link_num=23978)��É7

��"��4�ĝƧ.�2�ÖǍƍ«Ō%ƽŘ«Ō�1$ĄĪǃĳ%ýǈ��

3	 

� +��È¢$Ƴ£�«ŌŶ��3
�àŞ�ĪŤ�ǃĻ#Ð��ďÞįŢŌ

�Ö$«Ō ���ŐŎŤ�ǃĻ#Ð��Ŏ�ő�9o;Dg�ASZ³&L

?uC$Ƴ£�įŢ�ĄĪť$�ǃ�0&ĄĪť$ĀƋ#â�3­ŧ#ǂ�3

Ļø#Ð��Hq$Ƴ�įŢ�ķřưņ�ƯĻ#Ð��ķř«Ō$Ƴ�ǃŢ


�2��$*�#.ďÞÖ«Ō.Ƴ£�4��3	íć 27î$Ƴ�ė% 53x

Ǌ�y#.³&�Ƴ£ƅė%Ɓ 16xǊ����	�$	�ďÞÖ«Ō%Ɓ 15

xǊ7¯-�	�$0	#|Ŝ «Ō$Ƴ£�
ƛ64��3� #����
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Œ¡ƷĄĪť²ÆŤ²�.ŵ«���3¶Ǝþ
Ɗ
143	

(http://www.maff.go.jp/aqs/tokei/attach/pdf/toukeinen-6.pdf) 

ķĞǏ#��3Ǎƍ«Ō%�Ǒǋ%.�58ŋƗǋ�}Řǋ�Ǔǋ�Ä�ǋ

"!
��14�ŘÿŗÒ
ǆy«Ō Š"3.$
×���41«Ō#ĄĪ

�3²ÆŤ²�%×æ#6�3	�$~�.ķĞǏǍƍÄ�«Ō%�ǍƍÃ.

¼-ORQuDbvq/'4��ĝƧ"!.�3� �1�^V ǂ627.

�ı�
Ó
��3	ō#ǍƍÃ/Œ­ê%�Œ¡ƷĄĪť#ƇĀ�3pLC


ǐ��ƒƱ
ĄĪť7Ú����+	¶Ǝþ.å"�"�	+��ķĞǏ%

îǁ×�$�
ħǏ�3 ¡ĝƧ��3� �1�ĄĪť
ŨŘ�3 �$ǌ

ƩƝß#03ƃŁŪĔÙ.�4"�	 

�41$� �1�ƇĀ«Ō$Ĺŧ%.�58�ƂƖ�ůƖ�áŘƗ"!$

ĄĪť²ÆŤ²��$.$7Ű3� %�«Ō7�ò#Ǎƍ�3�-#%{¶

Ĳ��3	+��ĝƧ$ǍƍŗÒ.Ǉì#ƼƠ��2�ƇĀ��$žŖ�0&

Ť²ûŘŌ$Ćóǃĳ�Ǎƍǂ�Ƌ"1&#ħǏƋ($�Œ¡ƷĄĪťǃĳâ

Ž%ƼƠ��3	 

~�.ůƖť%�É¢ĄĪ/�Œ¡ƷĄĪť ��×�$��
Ñ¾�4�

�3 (Bagnall et al., 1972; Fischman et al., 1987; Kearns et al., 2000; 

Kuntze et al., 1967; Takahashi et al., 2008; Otcenasek et al.,1978; Pal & 

Thapa, 1993; Pollock et al., 2000; Rotstein et al., 1999; Schöborn,1971; 

Schöborn,1970; Scott ,1986; Weiss, 1974)	«ŌÉ$Vo�1Ǎƍǂ�Ƌ��

$àĞ/´��Ǎƍ�4��3dRV#+�Micosporum canis 
�ĄĪ��

�.�3 (Kuntze et al., 1967)	 

� CKoÍ]oFCJK>;ULť %��¨%KmvKsfŤ (Jorge 

Lobo’s disease)�sfŤ (Lobo’s disease)�Es;Wŏ¤ƕƖť (keloidal 

blastomycosis)�sfhFvJL (lobomycosis)�o?K>vJL (lacaziosis) 

 ��Ű14��2�^V äÍǒǋ#ĄĪ�3ůƖť �4���ţĀ��
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3 (Horner and Raugi, 2017; Paniz-Mondolfi et al., 2012)	ǐñŤ²þůƖť

$wŶ��ØƟĽĺç$~®ſƭÈ#��3� äÍǒǋ$ǌÊŤ��Ćþƌ

ƕƏþEs;WŏūƐŇ7ōü �3�Œ¡ƷĄĪť Ɗ
14���	 

� 1931î�Jorge Lobo #029gNuËÎ�ŨŘ����Es;Wŏ$ūƐ

ŤÕ7Ď�ĀƋ#���¦$Ñ¾
"�4��$ù�1938î#sfŤ�1958

î#sfhFvJL�2005î# Vilela et al. #02�^V äÍǒǋ
ĄĪ

�3o?K>vJL ţĀ¹%Õƺ�� (Horner and Raugi, 2017)	1999

î�Taborta et al. #02o?K>vJL$²ÆŤ²�%Ïǎ{Ǝ" Lacazia 

loboi ��3 ÞƉ�4�	 

� o?K>vJL$×ŨËÎ%~®ſ$ľČ 200 m�z�íÌĶŃ
 24 °C�

y�îǁ 2,000 mm�y$Ǆķƾ
�3Ŋë��ŊëËÎ �4���	^V

$Ũť�ė$ 64%
aoKq�$Ũť��
��#.FLOp?�]Xg�c

ZM=o�Fsu_9�B9X�LpXi�`ouLǉB9X�=C9Wq�

dqv�fp_9�euKloL�jAJF�>ouP�9jp?·ƚÈ�?

XP�.Ñ¾�4��3	nvsR]�®9`p?ƔÁÈ"!$ØƟĽĺçË

Î�.ť�
Ñ¾�4��3 (Horner and Raugi, 2017)	 

� 2016î�Vilela et al. #02äÍǒǋ#��3o?K>vJL#%

paracoccidioidomycosis ceti (�z PCM-C ş)��"6�CKoÍ]oFCJ

K>;ULť Ƥ	ţĀ¹
ēÅ�4 (Vilela et al., 2016)�Ĉ
È$űŷƋ


ǀ§ƨĚ#�$ţĀ¹7�Ś��� �1�È¢Ö#ƪ-14��3 (Ueda 

et al., 2017)	+� Vilela et al. (2016) %�¤ÛŘŌÜŪįī#Ð��Ïǎ{

Ǝ" Paracoccidioides brasiliensis (Minakawa et al., 2016) 7 PCM-C$²Æ

 ���3	P. brasiliensis #%å"� . 4�$ƖŶ
¼+4��3 Ɗ


14 (Teixeira et al., 2014)�P. brasiliensis complex  �	ÀŴ.�Ś�4�

��
�Turissini et al. (2017) %öąÜŪ�0&¤ÛŘŌÜŪįƥ#02 P. 

brasiliensis complex #%�z$ 4ƖŶ
¼+43� 7Ñ¾��	�"6
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��P. americana�P. restrepiensis�P. venezuelensis �0& P. brasiliensis 

sensu stricto ��3	���"
1�Vilela et al. (2016) 
 PCM-C²ÆŤ²

� �� P. brasiliensis 
�41 4ƖŶ$!4#ŭõ�3$���4+�$ű

ŷ�%ĠŲ#ų�4��"�	 

� wĜ�^V$o?K>vJL%9gNuËÎ� L. loboi 7²ÆŤ²� ��

Ũť��.$#ǅÞ�3 ¸ġ#ÞƉ�4� (Vilela et al., 2016)	ŕġň��

^V$o?KvJL$²ÆŤ²� Ɗ
143 L. loboi  �PCM-C²ÆƖ 

�43 P. brasiliensis �0& Paracoccidioides sp.  %�partial sequence of 

the 43 KDa glycoprotein coding gene (gp43ƻ�Û)�kexin coding gene (Kex

ƻ�Û) "�� chitin synthase gene (CHS4ƻ�Û) $��4�7Ś��ǋ§

�43 (Minakawa et al., 2016; Ueda et al., 2013; Vilela et al., 2016)	�y

$0	#����^V äÍǒǋ$}Ƌ#ĄĪ�3 Ɗ
14���o?K>

vJL �	ţĀ%�ŕġň�% Paracoccidioides brasiliensis "��

Paracoccidioides sp. 7²ÆŤ²� �3 PCM-C �L. loboi 7²ÆŤ²�

 �3^V$o?K>vJL#ǋ§�4��3	���"
1�PCM-C²Æ

Ɩ
^V#ĄĪ�3�»�#���%ŲÞ�4��"�	 

� ĦƖŶ$ƒŉŜ�$Řą%Ġ1��%"�
�ĄĪņ ��%�#ÊÔ�

ĮŌ�ľķ�Ŀķ
��143	��1�($ĄĪ%Ñ¾�4��"�
�>

ouP�%�¤ÛŘŌÜŪUvO#���%{Ġ".$$�äÍǒǋ�1Ǎƍ

Ã($ĄĪ
��� $Ñ¾
�3 (Symmers, 1983)	 

Ħűŷ%�ãħŪ#�Œ¡ƷĄĪť ��ƪƮ�43¶Ǝþ
�3ůƖť$

CKoÍ]oFCJK>;ULť#03ľĭÄ�ǋ$��#����ěƢŰơ

7ú�$��$ť�7µ2+ -3  .#�Ǎƍǂ�Ƌ���"��ľĽÈ

à��3Ĉ
È$Èĵ$�ò7Ý3�-#÷Ÿ�āÑ7Ũ��3� 7ŬŪ 

�µ2+ -�.$��3	 
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ĦƬĘ$Ż 2Ź%|Ŝ¦ƦƲť� "3?g;q?#��3CKoÍ]oF

CJK>;ULťƒŉŨť��0&Ũť7ô�š	ť�#���ƶ)�ğĦÈ

¢�CKoÍ]oFCJK>;ULť
ǍƍzäÍǒǋ$ƞėŶ#ŨŘ���

�1�Ż 3Ź�%È¢�Ǎƍ�4��3äÍǒǋ$ƙŀ7Ś���ŢÜŪĊĻ

#03CKoÍ]oFCJK>;ULť$ċ��Ĥƫī#02�Ħť$ŢÜŪ

āÑ7ƫī��Ƅĩ7ƶ)�Ż 4Ź%ƅč ��	   
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Ż 2Ź� ?g;q?$CKoÍ]oFCJK>;ULťƒŉŨť� 

 

� PCM-C
Ũť�� ŲÞ�4�ǒǋ%\uW<;q? (bottlenose 

dolphin, Tursiops truncatus) (Esperón et al., 2012; Rotstein et al., 2009; 

Ueda et al., 2013; Vilela et al., 2016) �?g;q? (Pacific white-sided 

dolphin, Lagenorhynchus obliquidens) (Minakawa et al., 2016) $2Ŷǋ��

3	+��hXh\uW<;q? (Indian Ocean bottlenose dolphin, T. 

aduncus )  (Kiszka et al., 2009; Lane et al., 2014; Ramos-E-Silva et al., 

2009; Talhari S & Talhari C, 2012; Van Bressem et al., 2005)�B9XF_V

;q? (costero estuarine dolphin, Sotalia guianensis) (De Vries and 

Laarman, 1973; Van Bressem et al., 2009)�<L;s;q? (Indian Ocean 

humpback dolphin, Sousa plumbea) (Lane et al., 2014) %²ÆƖ7¤ÛŘŌ

ÜŪ#į£��ť��%"�
�Ũť�� Ēń��3ǒŶ��3	©
�, 

>vLVop9?tGuW< (Australian snubfin, Orcaella heinsohni ) 

(Palmer and Peterson, 2014)   ;otK;q? (Irrawaddy dolphin, 

Orcaella brevirostris) (Van Bressem et al., 2014) .ś�7. #ĄĪŨť�

�ǒŶ��3 Ēń�4��3	Ɯ1%PCM-C (Esperón et al., 2012; 

Minakawa et al., 2016; Rotstein et al., 2009; Ueda et al., 2013; Vilela et al., 

2016)  ƨĚ�4�ť�7ų�	ÖĽ#ĭÿ�3ǒǋ�%�Ǖęŏ"��ũň

ŏ$ūƐŤÕ (Stefan and Barbara, 1997)�ƏŦ/<:qLĄĪ7š	.$ 

(Bossart et al., 1996; Bossart et al., 2005; Bossart, 2010) ż�İ�"ūƐŤÕ

$Ñ¾
�3
�PCM-C7š	Öƣĉơ7½�3ǒǋ$Ŭĕ��%�aoKq 

(Sacristán et al., 2016; Simões-Lopes et al., 1993; Van Bressem et al., 

2009)�cZM=o (Bermudez et al., 2009)�9jp?·ƚÈTAHLé 

(Cowan, 1993)�¸È`spPé (Reif et al., 2006)�®9`p?¡ÁÈ 

(Lane, 2014; Van Bressem et al., 2005)�Ld;u (Symmers, 1983)�>vL
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Vop9 (Palmer and Peterson, 2014)�;uW�0&grvJ9¿ƴ (Van 

Bressem et al., 2014) �1Ñ¾�4��3	©
��kIu_vC gP@L

?q¿ƴ (Kiszka, 2009; Van Bressem et al., 2005)�Fsu_9�=C9W

q�aoKq (Van Bressem et al., 2005) �.¸İ"Öƣ7½�3ǒǋ$Ŭĕ

��
Ñ¾�4��3	6
È�%�ǔ�è$ƿĸŅ (Tajima et al., 2015) �

è¥è (Van Bessem et al., 2012) /äź²ƭè

(http://www.owa1989.com/admin/wp-content/uploads/0661.pdf) �.¸İ$

ūƐŤÕ7Ď�ǒǋ
Ųƪ�4��3 (Ç1)	 

ĦŹ�%�È¢ĝƧ�Ǎƍ�43?g;q? (Pacific white-sided dolphin, 

Lagenorhynchus obliquidens) #��� PCM-C$Ũť
Ųƪ�4�ť���

0& PCM-C7ô�š	ť�#�����$Ƒðťŏ�ĹŧƃƸ�ûŘŌÜŪ

�0&¤ÛŘŌÜŪįīƄĩ#���ƶ)3	 
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D 1. �'86(<��
�&�	 PCM-C-4:�                                                             

:� +* J=  Remarks      �EF�'G%**   >/7  

   ,� + (I@) #�  (Accession number)  A? (;C+)� � � �        

1 2008 BD 	� �1 ���
!B# LSU rRNA (none) Rotstein et al., (2009) 

2 2009 BD �1 �1 ����*** ITS rRNA (HQ413323) Esperón et al., (2012) 

3 2010 BD 	� 17 02�  gp43 (AB811031) Ueda et al., (2013) 

4 2011 BD ��  5  02� �  gp43 (AB811031) Ueda et al., (2013) 

5 2014 PWSD �� 14  02� �  gp43 (LC057206) Minakawa et al., (2016) 

6 2003 BD �� �1 ���
!B# Kex (KX239500)  Vilela et al., (2016)  

7 2003 BD  	� 15  ���
!B#  Kex (KX239501)  Vilela et al., (2016) 

8 2003 BD  	� 17  ���
!B#  Kex (KX239502)  Vilela et al., (2016) 

9 2003 BD  	� 18  ���
!B#  Kex (KX239503)  Vilela et al., (2016) 

10 1992 BD  �� 14  ���
!B#  Kex (KX239504)  Vilela et al., (2016) 

11 2007 BD  �� 19  ���
!B#  Kex (KX239505)  Vilela et al., (2016) 

12 2008 �1 �1 �1 ���
!B# CHS4 (KX267767) Vilela et al., (2016) 

13  2008 �1 �1 �1 ���
!B# CHS4 (KX267768)  Vilela et al., (2016)             

BD, ������
; PWSD,
���
. * .3�5�+; ** LSU rRNA=partial sequence of large subunit ribosomal RNA gene; ITS 

rRNA=internal transcribed spacer rRNA; gp43=partial sequence of the 43 KDa glycoprotein coding gene; Kex=kexin coding gene; CHS4=chitin 

synthase gene;  *** ����9)$JH
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2-1 Ŏļ 

� Ƨ  1ɆCr>~C�uQ�2001ĔŁōż% ĳƜ�ȼǠŨ 14Ĕ (2015Ĕ

ęŇ)��ȝ 79.8 kg (2015Ĕ 1ŉ)� 

� Ƨ  2ɆCr>~C�BQ�1996ĔŁōż% ĳƜ�ȼǠŨ 21Ĕ (2016Ĕ

ęŇ�ĶþĔɁ 26ŧ��)��ȝ 121.0 kg (2016Ĕ 4ŉ)� 

 

2-2 ǭĖǓȔ 

� Ƨ  1Ɇ2010Ĕ½Ń35�Ď�©ćŕȘ%ȉė&ǌƖĥƮǪƑ9×��

2014Ĕ 7ŉ%ƮǪ&ǞǰǧƦô­§9×�-!òħāȀ9Ǜ5Ȍ� ��� 

� 2014Ĕ 7ŉ35ÏǦ²�ǡǨȘ�ǣȿ�ćȿ$#�Ǻȴȭĭ%Ǻȴ�ƍƨ

Ä�ǳƛ!íƘ$Ǟǰǧ�öƪ���ÑƦô&÷��' 1.2Ɉ10.0 cm��%

1$�� (â 2�3�4)� 

� ¥�'G|}Q�r>O� (G|}Q�r>O� 200 mgȡ�1.0Ɉ2.5 

mg/kg�1Ł 1àɈ2à�ǓÏį��Ŧƣ\ei;�rŘĘ�ƻ)�G}�Xr

>O�ñȜñ (X|O�CkS~ 150 mg�1.88Ɉ3.75 mg/kg�1Ł 3à�ǓÏ

į��i;>N�)�scM>G}�ñȜñ (scr>O� 100 mgȡ�0.55Ɉ

2.35 mg/kg�1Ł 2à�ǓÏį��i;>N�) $#&İƠƙȆ9Ć$�"1

4Ł��įǵ�7 ����ÂŔ'ȅ047$���� 

�&ĝ�>^|K`V�~ (>^|K`V�~ 50 mgȡ�1.18 mg/kg�1Ł

1à�ǓÏį��ŁÅčŘĘ�ƻ) �3)<vEOO}�ŲÛƙ (fS^O�

250 mgȡ�2.94 mg/kg�1Ł 3à�ǓÏį��<Qn�Pwf�ŘĘ�ƻ�

Œ�) 9 2014Ĕ 8ŉ% 3Ȓȧį�������$�4��74%�� 1Â

Ŕ'ȅ047� ALT1 123 U/L%�ń�� (<|a�<sc^|�Qi@|

�T|�T alanine aminotransferase�ťđ¨ɇ30Ɉ90 U/L normal)� 

2014Ĕ 12ŉ35�sK`V�~ƷȜñ (sK`V�~ƷȜñG}�t

1%�ŘĘ�ƻȫȓì) "Ƭǯ�S}� (ŁÅčŘĘ�ƻ) 9 1Ɇ1%ƁÒ� 1
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Ł 3àðĐ9Ȧù���Á
 �Ƭǯ�S}� (�ƵǻǵŘĘ�ƻ) 10 g%<

�o\}O� BǈŌ (i;�FV�ŸĄƢ�j�Q^~r>x�RQG>jŘ

Ę�ƻ) 50 mg&ÀÒ!ƁÛ��ȇǩ9Ƣ��ĉĭðĐƩŷ1�sK`V�~

ƷȜñȇǩðĐƩŷ%ȎÁ� 1Ł 3àǸ�����&İƲǲ¿9Ƣ��ŶƩ

'Murata et al. (2007) 9ËƔ� ÿŀ���2015Ĕ 1ŉ35�ȇǩðĐ%

Á
�>^|K`V�~ 100 mg (>^|K`V�~ 50 mgȡ�1Ł 1à�ŁÅ

čŘĘ�ƻ) &ǓÏį�9´Ȧ������à' 1Ȓȧ&ȑǖį�ĝ�5Łȧ

&�ǵ�2Łȧ&į�"��M>G~!Ǹ����&ĝ�sK`V�~ƷȜñ

"Ƭǯ�S}�&ƁÒȇǩ%�� 'ÂŔ�ȅ047$�����<�o\}

O� B¯5ȇǩ%�� 'Ʀô&Ǚą2¸·�ēç%$6$#&ÂŔ�ȅ04

7�� 

��%ȍ+6ǷſśŗǔŔ&ȃ£'�Bossart et al. (2001) 9ëƈ"� Ǹ

���2015Ĕ 2ŉ&Ƿſśŗ (S�^|~Åýśŗƶǀĭ*¢ȶ) &ǔŔ� 

WBC (ƬǷƞĻ white blood cell) " A/Gů (<~js�/H�j}�ů 

albumin/globulin ratio) 'ťđ¨9ƺ��� BUN (Ĉǐǁǐ blood urea 

nitrogen 72.4 mg/dL�ťđ¨ɇ30Ɉ43 mg/dL) &�ń1ȅ047�ǟǬ"ǥ

Ǭ&ŢǤ���ƺÝ�7������IP¨ (ƓŢ}� inorganic phosphorus�

ťđ¨ɇ 3.0Ɉ6.0 mg/dL) " CRE¨ (G�<Ya� creatinine� ťđ¨ɇ 

0.7Ɉ1.1 mg/dL) 'Ñ�4.82 mg/dL" 0.32 mg/dL!ťđ¨Ǉá²!
���

3ŉ&Ƿſśŗ�4' BUN1ťđ¨9ƺ��ǟǬ&¨1H~WYB�2?~

U]BEOK�~Ȝ&ǓÏį�% ĹÞ��� 

� 2015Ĕ 1ŉ�Ĭ�' DV% ǣȘ��^J�9ĸě��ưĜ 0.5Ɉ1.0 cm&

2�&ßǢ4��ŞȐƙ9ƹȅ�� (â 5)� 

Ƨ  2Ɇ2008Ĕ 9ŉ�4ćȿÐǂ%Ɛǯ����Ƭǯ&ƮǪąǔǆ$#&ö

ş$ª9×� ���Ʀô'Ğ�%òÁ��ǔǆÔó�ǔÒ�I�>_ƛ&õ

ǿ9×� 2016Ĕ 8ŉ-!%ćȿ&,":#&Șº9ǽ����%1Ð�©�
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ćŕȘ&Ǩ©%1Ôş&Ƨƛ9×���¥�&Ʀô&ưĜ' 1.0Ɉ2.0 cmƾė

!
����ćȿ&Ʀô%�� ' 15 cm%1$�� (â 6�7)� 

� ĉĭƩŷ"� ƸȜJ�Wr>O� (J�Wr>O�ƸȜñȇǩ 0.1%�W>

{�	�ŦƣǵÜčŜŘĘ�ƻ)�ñȜBEO\^|M>G}�"ƸȜq}sE

O� BÒ¿ (\|r>O�ȇǩ�ñȜBEO\^|M>G}� 30 mg/g�ƸȜ

q}sEO� B10000Ç�/g� ŘĘ�ƻȫȓì)�ñȜBEO\^|M>G}�

"g_�K~YV�Ò¿ (\|�^}K�~ȇǩ� ñȜBEO\^|M>G}

� 30 mg/g�g_�K~YV� 10 mg/g� ŘĘ�ƻȫȓì)�ƸȜJ�Wr>O

�"ÓǱȜmWuWV�Ò¿ (}�]���VGȇǩ�ƸȜJ�Wr>O� 1 

mg/g�ÓǱȜmWuWV� 1.2 mg/g� ñȞǝǻǵŘĘ�ƻ) 9Ć$�"1ĻŁ

ȧðĐ���ɄÂŔ'Ġ47$����-��žŮ¿"� �qh_�{�_ 

(>UP� 10%� Meiji Seika i;~rŘĘ�ƻ)�J�Y<`e>B�Z^ B 

(žŮƢAWc�~ 500 mL%J�Y<`e>B�Z^ B&ǈŌ9\=�Qk

�� 1őƾƁÒ�J�Y<`e>B�Z^ɆEOXÄýŘĘ�ƻ�ȔȜÄŲǐ 

(ŁōǵĉBEO_�~�ņÛ	P�ȔȜÄŲǐɆ2.5Ɉ3.5%ņÛǻǵŘĘ�ƻ) 

&ðĐ1Ǹ����74&ǭĖƭȄ.'Ļ�ŉǖ�47�1&&�ƮǪƦô%

ǮÄ'ȅ047$����ǷſśŗǔŔ%�� '�Ƿƞśŗ¨�ǷſƠÄý

śŗ¨"1%ťđǇá²&ƇþǔŔ!
��� 

 

 

 

 

 

 

 

 



 13 

 
â 2. Ƨ  1°�« 

 

 
â 3. Ƨ  1Ď©ćŕȘ 
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â 4. Ƨ  1ćȿ 
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â 5. Ƨ  1��^J� DV« (ƴÈ�ßǢşŞȐƙ) 
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â 6. Ƨ  2ćȿ 

 

 
â 7. Ƨ  2Ǩ© 
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2-3 śŗŎļĴÎŷ 

Ƨ  1Ɇ2014Ĕ 10ŉ�2%<_�`}�ÁñȜ}_C>� (<Qn�Pwf

�ŘĘ�ƻ�Œ�) & 5Ɉ10º&ŽƋɀȚĝ�Ď�©f�YƠś (ưĜ 8 mm) 

2�ĭ�2014Ĕ 12ŉ�2%<_�`}�ÁñȜ}_C>�& 5Ɉ10º&ŽƋ

ɀȚĝ�uQ�uZ[@�9Ƣ�Ď�© (2.0 cm�2.0 cm�1.0 cm)�Ð�© 

(1.0 cm�1.0 cm�0.5 cm)�ćŕȘ (1.0 cm�1.0 cm�0.5 cm) �4M�k}�

H�QW�kŠō�īĝɄÑM�k~9 2�%º���4%�&�� 1�9 3

�%ºÀ��ư�% 10%}�ȜǗǹo~r}�ſ�70%AWc�~Ì)ǏAW

c�~%ŽƋ�ãþ���1� 1�&M�k~' 48Ňȧ�²%Ʌ20 °C!¤ü

��� 

Ƨ  2Ɇ2016Ĕ 8ŉ" 10ŉ�2%<_�`}�ÁñȜ}_C>�& 5Ɉ10

º&ŽƋɀȚĝ�M�k}�H9Ǹ���1àƯ'ćȿ�4 2�ĭ&f�YƠ

ś (ưĜ 9 mm) %Á
�Ƿǅ%ȋ����"�4Ǻȴ&ķĮ 1�ĭ�Ð�©

�4 2�ĭ&f�YƠś (ưĜ 9 mm)�Ǩ© 1�ĭ&f�YƠś (ưĜ 9 mm) 

9Ǹ���2àƯ'�ćȿ�4 2�ĭ&f�YƠś (ưĜ 9 mm)�Ð©�©"

ćŕȘǨ©�4�uQ9Ƣ� Ñƀ� 1.0 cm�Ùá 0.25�&÷��! 3�ĭ

�4ƮǪ9ĴÎ���M�k}�H!¹Ƿ�ȅ047�ïĭ%�� '�ƕ�

�K\% ŤǷ9Ǹ����Ł"1Ƨ  1Ôş%QW�k�Ñśŗ&�0%º

À�¤ü�� (â 8ɀȚȻň�â 9ćȿM�k}�HȻň�â 10�©M�k

}�HȻň�â 11ŤǷ�â 12ŤǷĝ)� 
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â 8. ɀȚȻň 

 

 

â 9. M�k}�HȻň 
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â 10. �©M�k}�HȻň 

 

 

â 11. ŤǷ 
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â 12. ŤǷĝɂ�²�ŤǷȘɃ 
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2-4 śŗĿŷ 

� 2-4-1 ǭĖƦƟýƭśŗ 

�Ƨ "1ś�Ĵȯưĝ%Q|>_D|Q%ǒǚ9QW�k�Ȼ���<

~K�~ãþ9Ǹ���Ƨ  1'FtNŖǯ�Ƨ  2'FtNŖǯ%Á
�Ȕ

{?ǐȜOZiŰȄǵÍĤŷ (periodic acid Schff ’s method : �� PASÍ

Ĥ)�Lv}�uS`s�ƄȠŖǯ (Gomori’s Methenamine Silver-nitrate : 

�� GMSŖǯ) 9Ǹ��� 

 

� 2-4-2 ƦƟǒǚýƭśŗ 

ƠśM�k~9 10%}�ȜǗǹo~r}�ſ!ŽƋãþĝ�đŷ%ğ� 

f|i=�j�ZG9�ī��4Ɉ5 µm&»Ɨ9�ī����74»Ɨ%'l

r^EO}��ABP�Ŗǯ (��H&EŖǯ)�PASÍĤ�GMSŖǯ�

Ziehl-NeelsenŖǯ (�� ZNŖǯ) 9ŀ��®ýȹġȤǿĂ%¡��� 

 

� 2-4-3 ġƠƙýƭśŗ 

� � 2-4-3-1 ƲǲêȽ 

ƮǪ&ƠśM�k~9Ƣ� 100 mg/LG�|ti@aK�~ (Wako) ƂÁ

q\^]EQ^��Qêå (Difco)�r>KS~êå (BBL, Becton, Dickinson 

and Company Japan)�1%țŭAEQ (Difco) Ì) 1%H~K�QƂÁ  

(Wako) j�>�d�^>�iy�Pz�êå (Difco) 9 25°CÌ) 35 °C! 4

ȒȧêȽ��� 

 

� � 2-4-3-2 İȜǲêȽ 

� ƮǪ&ƠśM�k~35ǒǚ&�Ș9Ɠǲƭ% 2Cĭ»ȩ���74% 15  

mL& 1/15M�pH 6.7}�ȜǗǹſ (�� PBS) 9Á
 1.5 mLYy�j²

!ovP`>R����74ś�9 2ǃº��Æȟ9 3,000 rpm! 20ºȧȕ
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ģºȰ����ƃ9]C�^��ŵƅ% 2.0 mL& 1N HCl9ƂÁ� Ȉ¦Ɓ

Û��15ºȧȲǜ��ĝ% 1N NaOH9 3.0 mLÁ
 �Û��3,000 rpm!

20ºȧȕģºȰ����ĝ��&¶Ɵ9Ȝ¶Ɵ"Úƽ�6�ũ5Æȟ9 3,000 

rpm! 20ºȧȕģºȰ���ƃ9]C�^� ŵƅ% 1N NaOH9 2.0 mL

Á
 Ȉ¦ƁÛ� 20ºȧȲǜ����&ĝ�PBS9 15 mLÁ
 3,000 

rpm! 20ºȧȕģºȰ����ĝ��&¶Ɵ9<~C}¶Ɵ"Úƽ�6�Ȝ

¶Ɵ�3)<~C}¶Ɵĝ��ƃ9]C�^� ŵƅ9Middlebrook 7H9ſ

�êå (Difco) %ĪƎ����74&ś�9Ɗǲk|QYZGĵƿ~�k%

 �10%OADC (Becton, Dickinson and Company) ÁMiddlebrook 7H11Ā

øêå (Difco) �3) 2%ąČêå (ŝŒǻǵčŜŘĘ�ƻ) %ĵƿ��25°C

% êȽ���K�a��ƹȅ!��1&%�� ' ZNŖǯ9ŀ��İȜĥ

9ƹȅ���-��Ç�K�a�9Ġ6�0 10%OADCÁMiddlebrook 7H10

Āøêå (Difco) % ǏêȽ9Ǹ��� 

 

� 2-4-4 ºûƠƙýƭśŗ 

� � 2-4-4-1 Ʋǲ&Nested-PCRśŗ 

ľȾ$Ơśś�9 70%AWc�~! 12Ňȧ��ãþ��ǎ 5 mm�5 mm� 

5 mm&M>R%ºÀ���ƊǲŲ! 3àźŻĝ�5ºȧ 13,000 g!ȕģºȰ

9Ǹ��DNAĲ¹&�0% DEXPATTM (TaKaRa) 9 0.5 mlÁ
�100 °C !

10ºȧÁƆ���r>G�Yy�j%ǒǚM�k~" DNAĲ¹Ɖſ9ƁÒ�

ų!µ2��ĝ�´ė 10ºȧ 13,000 g% ȕģºȰ9Ǹ����&ĝAWc

�~ŵŬŷ% Ǌǻ��ȗ�ûś¹Ƣ&ś�"���DNAȟ%�� '�C

r>~C&ǒǚ1Ö-7 �6�0��&ūȬ!'ŋƇþ!
��� 

gp43ȗ�ûȵé9òĒ�6�0�DNAś� 2.5 µl�P. brasiliensis ƚƥƭ

k|>r�"� 20 pMƏė&MAE (5’-TGC TGC GGC GGG GTT AAA 

CCA TGT C-3’) " ATO (5’-GTT GTG GTA TGT GTC GAT GTA GAC G-3’) 
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(Sano et al., 2001) 9Ƣ��i;�Q^ PCR9Ǹ����$8��95°C 4º

!Áƕĝ�94°C 1ºȧ�50°C 1.5ºȧ�72°C 2ºȧ9 40M>G~Ǹ��ĝ�

72°C 10ºȧ!òĒ���AWc�~ŵŬŷ%36Ǌǻ9Ǹ��� 

ǖ� �SC�_ PCRƢk|>r�"� Ueda et al. (2013) %35îØ

�7� SUM F1 (5’-GTC ATC GAT CTC CAT GGT GTT AAG-3’) " SUM R2 

(5’-GGC AGA RAA GCA TCC GAA A -3’) 9Ƣ��i;�Q^ PCR"Ô�ŏ

�!Ưƭȗ�û&òĒ9Ǹ��� 

PCRơ¹ƙ'AWc�~ŵŬŷ% Ǌǻ��DNA O�GA�Q' SUM F1 

" SUM R2k|>r�!|m~Ä��ABI PRISM 3100 sequencer (Applied 

Biosystems) 9Ƣ� Ȁœ��� Ġ47�Șºñëș¼'�GENETYX-MAC 

genetic information processing software (ver. 12.0, Software Development 

Co., Ltd., Tokyo, Japan) !<S�j~� ș¼Ĩî9Ŵþ��BLASTȀœ 

(National Center for Biotechnology Information) 9Ǹ��ǲƿ&Ķþ9Ǹ�

�� 

 

� 2-4-4-2 İȜǲ& PCRśŗ 

� ƮǪ&ƠśM�k~&ǏAWc�~ãþŠō'Ǒ»� ǎ 30 mg9�

QIAamp DNA Mini Kit (QIAGEN) 9Ƣ� ray<~ȏ5% DNA9Ĳ¹�

�� 

� ȗ�ûȵé"� �16S rRNAȗ�û�65-kDa heat-shock protein-

encoding (�� hsp65) ȗ�û�RNA polymarase β subunit (Ô rpoB) ȗ�

û�16S-23S internal transcribed spacer (Ô ITS) ȵé& 4ȗ�û9�Ƣ�

��PCR%�Ƣ��k|>r�&k|>r�ș¼Ĩî9Ǻ 2%ƺ�� 

� PCRÍĤ' Go Taq (Promega) 9Ƣ� ÿŀ����Ƣ���+ &k|>

r�SZ^%Ô�& PCRÍĤŏ�9ȖƢ��� 



 24 

� 1ś�ę�5�5�Colorless buffer 12.0 µL�2.5 mM dNTP mix 4.8 µL�

H2O 33.9 µL�Forward Primer (10 µM) 3.0 µL�Reverse Primer (10 µM) 3.0 

µL�Go Taq 0.3 µL9ƁÒ��Ĳ¹�� DNA 3.0 µL9\�k��^"� Ƃ

Á��� 

� 95°C 10ºȧ&ƕôĥ&ĝ�95°C 40Ƽȧ&ƕôĥ�55°C 40Ƽȧ&<a�

}�HÍĤ�72°C 90Ƽȧ&�ȥÍĤ9 40M>G~Ǜ5Ȍ���&ĝ 72°C&

�ȥÍĤ9 10ºȧÿŀ��� 

� Ġ47� PCRơƙ&�� 2 µL'AYP?tj�r>_9ƂÁ�� 2%<D

��QJ~ (1�TBE buffer[0.04 M Tris-boric acid, 0.001 M EDTA pH 8.0])�  

�! 100 V 30ºȧȱűŹÃ9Ǹ���ŹÃĝ�<D��QJ~'UV^|�

Q>~sb�W�! PCRơƙ9ƹȅ�6""1%�ȳƚƥƭ$ PCRơƙ&Ŋ

Ɠ9ƹȅ��� 

� ƚƥƭ PCRơƙ&.�ƹȅ�7�ïÒ�PCRơƙ 58 µL9Qh�C|t%

ĴÎ��QIA quick PCR Purification Kit (QIAGEN) 9Ƣ� Ǌǻ���-

��ȳƚƥƭ PCRơƙ�ƹȅ�7�ïÒ'�PCRơƙ 58 µL9AYP?tj

�r>_ƂÁ�� 2%<D��QJ~% 100 V 40ºȧȱűŹÃ��ƚƥƭ

PCRơƙ&.9uQ!»5Î���»5Î��J~'Ôş% QIA quick PCR 

Purification Kit (QIAGEN) 9Ƣ� Ǌǻ��� 

� Ǌǻ�7� PCRơƙ'�BigDye Terminator v1.1 cycle sequencing kit 

(Applied Biosystems) %35|m~Ä�7�DNAO�GA�M� (ABI 

PRISM 3730 DNA Analyzer, Applied Biosystems) !Ȁœ9Ǹ���$���

74 PCRơƙ&|m~Ä�3)O�GA�QȀœ' FASMAC Co. 

(Kanagawa, Japan) %¢ȶ�ÿŀ�7�� 

� Ġ47�Șºñëș¼'�ȗ�ûĨî¶ƟUi^?@< GENETYX ver. 

11.0 (GENETYX) 9Ƣ� <S�j~�ș¼Ĩî9Ŵþ��BLASTȀœ 
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(National Center for Biotechnology Information) 9Ǹ��ǲƿ&Ķþ9Ǹ�

�� 
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Ǻ 2. İȜǲ&ś¹%�Ƣ�� PCRk|>r� 

Genes      Primers   � � � � � � � Sequences (5	-3	)�           �  

16S rRNA  8F   AGAGTTTGATCCTGGCTCAG 

 1047R   TGCACACAGGCCACAAGGGA 

 830F   GTGTGGGTTTCCTTCCTTGG 

 1542R   AAGGAGGTGATCCAGCCGCA 

hsp65   Tb11  ACCAACGATGGTGTGTCCAT 

 Tb12  CTTGTCGAACCGCATACCCT 

rpoB   MycoF   CGCCACTTCGGCAACCG  

 MycoR   TCGATCGGGCACATCCGG  

ITS   ITSF   TTGTACACACCGCCCGTC  

 ITSR   TCTCGATGCCAAGGCATCCACC   
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2-5 ǔŔ 

Ƨ  1&ǭĖƧƛ'�ȸ�ǡ�ǣȿ�ćȿ&ƮǪ%ƍƨ9×��ǳƛ!íƘ

$Ǟǰǧ�öƪ��2015Ĕ 4ŉŌŇƒ!1üä� ����74&Ʀô'�

2015Ĕ 10ŉ%�Ǻ&ş�$ïĭ (â 2�3�4) !ƹȅ�6�"�!���%

1Ď�©ćŕȘ (â 3)�ćȿ (â 4) %1ȅ047��ǣȘ��^J�!'ư

Ĝ 0.5Ɉ1.0 cm&ßǢ4��1&1 2Ǆĭ!ƹȅ�� (â 5)� 

� ƠśM�k~&Ʋǲ�3)İȜǲ&ºȰêȽ'��71Ȫĥ!
���-

��ƦƟǒǚýƭśŗ!' PASÍĤÌ) GMSŖǯ9Ǹ����țŭşŞȐƙ

'ȅ047��ZNŖǯ%ȫĥ9ƺ�Śǲ1ǿĂ�7$����ōƧƮǪĦȘ

&ƦƟǒǚýƭƚĢ%�� �PCM-C"|CPB�OQ"9ċ¾� ȁȊ�

�ƶǀ'Ǿę�4��łȂĽÕ!
6��pƦ	%�� &.îØ�
6��

74%36"��pƦƮǪĦȘ%'�öřďǑǢ"rG�i;�P&¹Ɲ�ȹ

Ǵ$�ĕǇ$ǞǰǧĥÍĤ�ǿĂ�7�ǺƮ'��4�ƦÊ�*&ÍĤĥòŪ

%35É���æ�"$5�ďǑǢ�3)rG�i;�P&ǑǢȆ²%Ċıĥ

&
6Ⱥ³ĚŞȐ�ǿĂ�76"� �6 (Vries and Laaman, 1973; Cowan, 

1993)��74Ċıĥ9Ŋ�6Ⱥ³ĚŞȐƙ� PASÍĤ�3) GMSŖǯ%ȫ

ĥ9ƺ�ǲǼǐ!
6����$�4�ōƶǀ!¡Ȅ��Ƨ  1�3)Ƨ  2

&ƮǪĦȘ%'ďǑǢĥǞǰǧ'ǿĂ�7��rG�i;�P"ȷǉƞ9�"

��ǑǢŽƌ�ȹǴ!
5 (â 13)��(�(ř&ũƅ9Ö.ǫş&ĭǾ9×

�6Ș��ĺǾ�7� (â 14)� 

� �Ŀ�ƠśM�k~&QW�kŠōFtNŖǯ% �Ď�©�Ð�©�3)

ćŕȘ&° &Ș�%�� �ȑǖ�6öŝĥ¹ǰ9ƺ��ǑǢȆ9ţ�ƞĚ

&țŭşŞȐƙ�ďǑǢ%á-7�ƞĚ&țŭşŞȐƙ�ȹġȤ�!ƹȅ�7

� (â 15�16�17�18)�ŭǑǢ&ưĜ' 7Ɉ25 µm!��&úǑǢưĜ' 1

Ɉ10 µm�ȑȣ�6ǑǢưĜ' 1Ɉ20 µm!
��� 
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� Ƨ  1&ƠśM�k~ (Ð�©Șś�) 35Ĳ¹�7� DNA%ă�6

43kDaǋǶƬİÊȗ�ûȵé (gp43) &ƚƥk|>r�9Ƣ��Nested PCR 

(Ueda et al., 2013) %35�381 bp& PCRơƙ�Ġ47� (â 19)�X>�

G^O�GA�QȀœ%35 PCRơƙ&Șºñëș¼9Ŵþ��GeneBank

]�Wm�Q% LC057206"� ƫȢ����&Șºñëș¼9 BLASTȀœ 

(http://blast.ncbi.nlm.nih.gov/) ��ǔŔ�Ƨ  1& gp43ȗ�ûș¼' P. 

brasiliensis sensu stricto (U26160) (Turissini et al., 2017) " 99%�P. luztii 

(XM00279244) " 87.1%�L. loboi (EU109947) " 84.4%��� Ueda et al. 

(2013) !îØ�7�e�_?>~CƧ ƤŐ& Paracoccidioides sp. &ș¼ 

(AB811031) "' 95.8%&ƱÔĥ9ƺ���$��Vilela et al. (2016) '

Ueda et al. (2013) �îØ�� Paracoccidioides sp. �ºûǍǕºȺýƭ%'

P. brasiliensis %Ⱥ¾�76"ȍ+ �6�gp43ȗ�û&Șºñëș¼9¬

%�i}�Ui^?@<MEGA ver 6.0% ȋȮĵÒŷ9�Ƣ� ºûǍǕš

9�ī��Kimura& two-parameter distance correction model! 1,000à&

j�[Q^|Zkśþ9Ǹ����&ǔŔ�Ƨ  1&ƮǪĦȘ35òĒ�7�

gp43ȗ�û&Șºñëș¼' P. brasiliensis sensu stricto "Ô�&G|QW

�9Ěī��Ueda et al. (2013) &e�_?>~CƧ ƤŐș¼ (P. 

brasiliensis) "1ȋǘ!
6�"�ƺ�7� (â 20)�$��Ƨ  1%Ȩ�

 �İȜǲś¹&�0&ȗ�ûȵé (16SrRNA�hsp65�rpoB�ITS) &k|

>r�SZ^9Ƣ�� PCR!'�ŅƳ$e�_�ś¹!�$���� 

Ƨ  2!'�ƦƟǒǚýƭśŗ�ºȰêȽ�3)ºûƠƙýƭśŗ&�+ 

%�� �ƲǲĩŖ$��İȜǲĩŖ9ƺÝ�6ĭǾ'Ġ47$�����ǭ

ĖƦƟýƭśŗ%�� 'ƠśM�k~&QW�kŠō% PASÍĤ" GMSŖ

ǯ%ȫĥ9ƺ�ưĜ 15Ɉ25 µm&öŝĥ¹ǰ9×��±èƭƲǲǼǐ9Ö/

țŭşŞȐƙ�ƹȅ�7� (â 21)� 
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â 13. rG�i;�P"ȷǉƞ9�"��ǑǢŽƌ 

 

 

â 14. ř&ũƅ9Ö.ǫş&ĭǾ9×�6Ș� 
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â 15. țŭşŞȐƙ 

 

 

â 16. țŭşŞȐƙ 
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â 17. öŝĥ¹ǰ9ƺ�țŭşŞȐƙ 

 

 
â 18. ďǑǢ"ƞƛŞȐƙ 
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â 19. Ƨ  1ƠśM�k~35Ĳ¹�� DNA& gp43ȗ�ûȵé&Nested –

PCR&ǔŔ�Ð�©ś�!' 361bp�ȋ%ŅƳ$e�_�ǿĂ�76�



 33 

�

� 20� gp43�����
�
����	�	�
���.
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ë 21. ƥ  2ƛŤR~jz,UY~jŨŘ�+Ƿč�< ĀťĮºǧ?ƴ�Ș

ŰŧŦȏƏ (GMSŞǦ) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 35 

2-6 Ǘč 

xHTG�SU,ÎèǨ(�<&
 Lacazia loboi -­ŚȔ�ąƫĀŧĮ

��;(Ǘ�9<&�:�Esperón et al. (2012) +8;(�ȼȵƝŚ, L. 

loboi ,yoW�qz RNAȔ�ă, ITSȱô-BqX~ðô, L.loboi (Ơ

*:�õȹ�Ǟ* P. brasiliensis (Ù�LxUY�+±;(øà�&
;�Ä

�&ɀUeda et al. (2013) -�L.loboi , 43kDaǂǫƪĽÎȔ�ă (gp43) ȗ

½- Esperón et al. (2012) (Ùŧ�P. brasiliensis ( 94.9%,ƮÙĮ?ƴ� 

(øà�&
;��Á8: P. brasiliensis ( L. loboi -»ăǄǋƩƛąƫ+Ȍ

ǐƸ'�;(�<&� � (Vilela et al., 2009)�2016Ě+ Vilela et al. -ȼ

ȵ,xHTG�SU'�; PCM-C,ÎèǨ?õȹ�Ǟ* P. brasiliensis '�

;(øà��ōŘ¾,e~`EDzHƥ ÎèǨ(�< Paracoccidioides 

sp.� (Ueda et al., 2013) +$
&6�»ăǄǋ»ȵąƫ+ P. brasiliensis '

�;(ȍ0&
;�ħŚ8:�P. brasiliensis +- 4$,ǨƸ�Ý2<;�(

�ƴä�<&�:�P. brasiliensis complex (ãƷ�<&� � (Teixeira et 

al., 2014)�Turissini et al. (2017) -�<? P. americana�P. restrepiensi�

P. venezuelensis �8. P. brasiliensis sensu stricto +»ȵ� ����*

�9�Vilela et al. (2016) �øà� �ĸ�í¾,đòȼȵ, PCM-Cƥ '

�;e~`EDzHƥ ƝŚ, P. brasiliensis ��Áȍ, 4$,ǨƸ,)<+

ƮĤ�;,�+$
&-�ƗŐƉ'-�ŏ'�;� 

� ƥ  1,ƬǢİȖ8:Ĩ9< 43kDaǂǫƪĽÎȔ�ăS�LF~U-�

P. brasiliensis sensu stricto + 99%ƮÙĮ?ƴ� �(�9�ƥ  1-�ƞ

¾,HqDzH, PCM-Cƥ '�;(¿Ň�< ��9+�œň,

ParacooccidioidesĔƯǨ»ȵ (Turissini et al., 2017) +ǻȊ�< �P. 

brasiliesis sensu stricto �đòȼȵ, PCM-C+Ȣ��;�(?ƴ�¾,ƱǴ

'6�;(¿Ň�<;� 
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ƥ  1,�ǯ+-�ƈƦÇ�ĀŅ,ǩƑ'÷Ǝ*ǘǧǠƤþ�Ƿč�<�ƥ

  2'6ƥ  1(�>5&ȵ�� ƬǢƤþ�Ȃ59< ��<9-
�<6

�Á+í´'Ʃƛ� e~`EDzH, PCM-Cƥ  ( Ueda et al., 2013) 

7��, PCM-Cǔİe~`EDzHƥ  (Bedrinana-Romano et al., 2009; 

CaldDwell et al., 1975; Cowan, 1993; Esperón et al., 2012; Migaki et al., 

1971; Reif et al., 2006; Rotstein et al., 2009; Simões-Lopes et al., 1993; Ueda 

et al., 2013; Vilela et al., 2016)��8.»ăƛƏąƫ+ÎèǨ?Ťº�&
*


��PCM-C+ǔİ�&
 ÖǞĮ�ģ�ƴä�<;ȼƸ (De Vries and 

Laarman, 1973; Kiszka et al., 2009; Lane et al., 2014; Palmer and Peterson, 

2014; Ramos-E-Silva et al., 2009; Talhari S and Talhari C., 2012; Van 

Bressem et al., 2005; Van Bressem et al., 2009; Van Bressem et al., 2014) '

øà�< ƬǢİȖ(ȵ��&
 �ȵ�,ÿǷĹǴ?ß�;ƬǢƤþ-�e

~`EDzH, Trichosporon asteroids (Ueda et al., 2017) �8.lz�I

(Delphinapterus leucas) ,ȮćòĽȚǨĴŞ (Bowenkamp et al., 2001) +�


&6øà�<&
;��ƥ  1�8.ƥ  2(6+¡Ȁ� ĩƛƏąƫ�8

.ƤƙǈǒąƫŤşŉŶ'ŤºÖǞ*ƿê+�
&��Ć²Ǩ*
�ȮǊšĮ

ĽȚǨ,ĴŞ?ƴä�;ĹǴ-Ĩ9<*�# �(�9��<9,ĴŞƥ�Ĥ

ȁƥ +Ȣ�� ÖǞĮ-1(@)*
6,(¿Ň�< � 

Ueda et al. (2013) �øà� e~`EDzH PCM-Cƥ +�
&�İȖ

-ƬǢ,Žĕ�9Ɓĕ+ȣē�&
 ��ƥ  1'-ǝȖ{~_O~+8:ǚ

+æǜŧŦȏƏ�Ƿč�< �ŘƲƹ'-�<9æǜŧŦȏƏ� PCM-C+Ȣ

Ȑ� 6,�Ü�?Ƴć�&�9��ȒÏ,ȼȵ+��; PCM-Cƥ '6Ƭ

ǢİȖ�ÿ,Ƥþ-øà�<&
*
 (Bedrinana-Romano et al., 2009; 

CaldDwell et al., 1975; Cowan, 1993; Esperón et al., 2012; Migaki et al., 

1971; Reif et al., 2006; Rotstein et al., 2009; Simões-Lopes et al., 1993; Ueda 

et al., 2013; Vilela et al., 2016)����*�9��Ëǀ?Żǭð(�;g_7
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ÅƏ+ǔİ�;ȻĝƤÎĮƯǨƥ,fxPLSTGD^Uƥ'-ãÞå+�Ƥ

þ�ĥķ�<;��øà�<&�: (Queiroz-Telles and Escuissato, 2011)�

�ç,ƥ  1,ÎèǨ,Ȕ�ăò-õȹ�Ǟ* P. brasiliensis sensu stricto 

'�;�(�9ɀƥ  1+ãÞåĹǴ�Ȃ59< �(-ǥâƁ���Ħ�9

*;Ʋƹ�ȃş�īǳ'�;� 

ƥ  2+�
&�PCM-CĴŞ?ơ�ĹǴ(�&-ƛŤR~jz,UY~j

ŨŘ'Ƿč�< �ƥ  1+�
&Ƿč�< 6,+ȵ�� ĀťĮºǧ?ƴ

�ȘŰŧŦȏƏ,3'�:��,�,ƯǨ�8.ȮǊšĮĽȚǨĴŞ?ƴ�Ť

şǊŝ6Ĩ9<*�# ����*�9�ƥ  2+�
&6�ȍ,8�+ƥ 

1+ș�� ƬǢİȖ?Ȃ5�ƥ  1+Ŋ� Ŵƨ?Ðƌ�&D_xPaX�

z (Kaken Phrmaceutical CO., LTD) ,ǉÕļ���8.ēĹƨŶ(�&B~

n]yS~ B,ǁŗ±:,Ȉǡ (5 mg/g) (Murata et al., 2007) ,úė?Ņ�

ŔȡĈŊ� Ħ+�­,N|D`Ƒ,ƬǢƤþ�9ű0;(Ƥþ-Ǒđ�¹¸

6*�*:ęñ+*# �Ä�&��<2'+”lobomycosis-like disease”(�

&øà�< đòȼȵ,ƥ ,
�$�-�ƤƙǈǒąƫŤş?ĈŊ��+�

�;
-Ǩǳǆ,Ąï?Ǿŏ�;�(*��ƬǢİȖ,ǘưĹǴ+ö%
&ǻ

Ȋ�<&�: (Bermudez et al., 2009; Kiszka et al., 2009; Tajima et al., 

2015; Van Bressem et al., 2007)�Řƣİ?Ƥƙǈǒąƫ+P~UY~_+ǽ

Ň�;�,éȬ�?ƴä�;ĹǴ(Ǘ�9<;���,ƱǴ8:�ƥ  2+Ȣ

�&6�9�,ƯǨ�ƬǢİȖ?ĥķ�&
;ǳè,�$'�;ÖǞĮ�Ǘ�

9<�ParacoccidioidesĔƯǨ�Ȣ��&
 ơ
-Ů:�;��Ħ�ƥ  2

+$
&-¶Ťş?Ý5&ǌǍƫ+ŤǺ?ǭ��ć'�;� 

� ƥ  2+Ȣ�&- PCM-C+ǔİ�&
 (Ƴć�Ĩ*�# ����,Ĺ

Ǵ- PCM-C�Ō+ōŘȌž+Ąï�&
;ÖǞĮ?ƴä�;6,(Ǘ�9<

;�PCM-C-ǬƂ]U_U]|~{lz?ƃĒ�� (Ueda et al., 2013)�ȼ

ȵ+°ƢȩĊ?ġ�ȇ���( (Reif et al., 2009) �Ʊ9<&
;��Ɨï2
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',(�=ƥ  1�2(6+ PCM-C+8;(ĭ><;ǰĢ�ŭ�-Ȃ59<

&
*
��ƥ +ȢȐ�;ŊǼ+�
&-�ƬǢƤþ*),ǣĜƥƑ,þ

Ç�ƤƙǈǒąƫŤş+8;ƐĪƫ*µĥ,ȘŰŧŦȏƏ,ǌǍƫ*ƳȂ�Ǭ

ƀŤş((6+�ĩƛƏąƫ�8.»ăƛƏąƫŤǺ?�Ħ(6ǌǍ�0�'

�=�� 

� P. brasiliensis ,Č�ô-g_(Queiroz-Telles and Escuissato, 2011)�Ȝƛ

ÅƏ (Bagagli et al., 1998; Corredor et al., 1999; Costa et al., 1995)�ċƟ 

(Ferreira et al., 2013; Richini-Pereira et al., 2009; Silveira et al., 2008)�ċ

ƶ (Oliveira et al., 2011) �8.ĳƖÅƏ (de Farias et al., 2011; Gonzalez et 

al., 2010; Oliveira et al., 2004; Oliveira et al., 2013) (ěƿê'�:�Č�Ɛ

ƠĮ-�
(Ǘ�9<;�2 �fxPLSTGD^Uƥ,Żǭð-ɀƚĂę

Ÿ?Ý4x]~BtyH,í	'�;� (Restrepo et al., 2000)�ËťāȦ,

m~K~,ǃ£�9 P. brasiliensis �»ȫ�< � 6�: (Garcia et al., 

1993)�ŘǨ�žŲ?��&�ƞ�+ľń� ÖǞĮ�Ǘ�9<;�PCM-C-

ƗŐƉ'-g_,ĴŞƥ (-ȵÀ�<&
;��Č�ô,ě��8.ðƘǵ

ũ',ľń,ÖǞĮ?ǗĶ�;(�ĐŚƫ+�Ɠ³ȎĴŞƥ(�&ȂȄ�<;

ÖǞĮ6�:�ŷǶ�&
�0�(Ǘ�;� 
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2Ɂ7đĿ 

� »ăƛƏąƫŤş,Ǌŝ�ƥ  1ƬǢƤþ�9- P. brasiliensis sensu 

stricto( 99%ƮÙ�;Ȕ�ăò�Ťº�<��ƞ¾,HqDzH, PCM-Cƥ

 '�;(¿Ň�< ��9+�ŘƲƹ'-œň, ParacoccidioidesĔƯǨ,

Ǆǋ»ȵ+ǻȊ�< P. brasiliensis sensu stricto �đòȼȵ, PCM-C+Ȣ

��;�(?�ƞ'¾5&ƴ��(�'� �ƥ  2-ĩƛƏąƫ�Ƥƙǈǒ

ąƫ�8.»ăƛƏąƫ+ PCM-C'�;ƳǾ?Ĩ;�(�'�*�# ��

ƥ  1(Ùŧ*ȘŰŧŦȏƏ�Ťº�< ƬǢƤþ?Ʃƥ��ƥ  1(Ùŧ,

ĽƯǨŴƨ+ÒĬ�&ƬǢİȖ�ǏǸ�&
;��9��9�,ƯǨĮƤÎè

ă�Ƥĵ+Ȣ��&
;ÖǞĮ�Üć'����ĦǌǍƫ*ǉȒǷč(¶Ťş

�īǳ'�;(Ǘ�;�ĂęŸ«+��;e~`EDzHƥ  (Ueda et al., 

2013) +Ǎ��ōŘž«'ŀƔ�< HqDzH+¾, PCM-Cƥ �ƳȂ�

< �(+8:�ōŘ+- PCM-C�Ō+Ąï�&
;ÖǞĮ�ģ�ƴä�<

 � 

� PCM-C-ǬƂ]U_U]|~{lz?ƃĒ�� (Ueda et al., 2013)�ȼȵ

+°ƢȩĊ?ġ�ȇ���( (Reif et al., 2009) �Ʊ9<&
;��Ɨï2'

,(�=ƥ  1�2(6+ PCM-C+8;(ĭ><;ǰĢ�ŭ�-Ȃ59<&


*
��ƥ +ȢȐ�;ŊǼ+�
&-�Ƹ	,ǣĜŤş((6+�ĩƛƏ

ąƫ�8.»ăƛƏąƫŤǺ?�Ħ(6ǌǍ�0�'�=��PCM-C-ƗŐ

Ɖ'-g_,ĴŞƥ (-ȵÀ�<&
;��Č�ô,ě��8.ðƘǵũ'

,ľń,ÖǞĮ?ǗĶ�;(�ĐŚƫ+�Ɠ³ȎĴŞƥ(�&ȂȄ�<;ÖǞ

Į6�:�ŷǶ�&ǭ�0�(Ǘ�;� 
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ƽ 3ƻ í´ȸǙȼȵǬƂ?Ɯ
 LTxòfxPSTGD^Uƥ,°Ƣąƫ

Ƣąȃş 

 

PCM-C-�ƞ,ě
ƿê+ţį�;ȼȵ8:øà��: (ǯ 1)�2 ƭǶ

+8;ƭŃ 6�ƞ��9øà�<&
; (ë 1)�2 �ōŘí´'6ŲŋȺ

ȸǙȼȵ,�'ĂęŸƝŚ,e~`EDzH'��9+ƽ 2ƻ'ȍ0 8�+

ōŘžƝŚ,HqDzH' PCM-C(ƳćǽŇ�< ƥ �Ąï�;�(�

9�Řƣİ�Ō+ōŘáȋ,žô+Ąï�&
;ÖǞĮ�ƴä�<;���'

Řƻ'-�í´îȺ'ȸǙ�<&
;ȼȵ, PCM-C/,ĴŞƑŵ(�,Ƣą

ƫƐĪ?Ǹŏ�;�(?ƭƫ+�°ƢǈǒÇąƫŤş?Ɯ
 ǬƂƢąȃş?

ĈŊ� ��9+�°ƢŞǦ/¡�;ǬƂ,Ęț¨ƕ?öƅ(�&�Ľ�¥ŕ

§�+��;ƮĎƫ*Ľ�ȝ?ǿ¢� � 

 

3-1 řņ 

� í´ 3îȺ (A�B�8. C) �9 28�8�8. 10Ȳ,ǹ 41Ȳ (2017Ě 7

ŔŐƉ'�í´,ÅƏîŲŋȺƾ'ȸǙ�<&
;ȼȵ?ȃş� (�=�í

´ȸǙȲŅ, 7%+ƮĤ) ,ǣĜ�ªĞ*ȼȵ,ǬƂ?ÓȪ� ��,�"�

PCM-CĴŞ�ǻȞ�<&
;ȼƸ�8.�<9,dDiy\`-ǹ 31Ȳ (e

~`EDzH 20Ȳ�rare~`EDzH 6Ȳ�e~`EDzH(rare

~`EDzH,dDiy\` 2Ȳ�HqDzH 3Ȳ?Ý4 75.6%)�PCM-CĴ

ŞǻȞ��<2'+*
ȼƸ-ǹ 10Ȳ (qZxDzH [Stenella attenuata] 2

Ȳ�GJQ~`E [Pseudorca crassidens] 6Ȳ�S}dDzH [Steno 

bredanensis] 2Ȳ?Ý4 24.4%) '�# �
�<,§�+6 PCM-C(Ǘ�

9<;8�*ƬǢƤþ-Ȃ59<*�# �*��ÊÃîȺ,�"ȒÏ+

PCM-C,Ʃƥ§��ƳȂ�<&
;,- B,3'�# � 
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� rare~`EDzH-�»ăƛƏąƫŤş+-ö%
&-
*
6,

,�ƤƙąƫǽŇ+8:Ŏ»ȵ+�;|oqDP�SU7xHTG�SU(�

&��;
-ÿǷƥƑ,ƭǶ+8;ǽŇ+8:xHTG�SUŧƥ (�;ø

à��; 5 (Kiszka et al., 2009; Lane et al., 2014; Ramos-E-Silva et al., 

2009; Talhari S and Talhari C, 2012; Van Bressem et al., 2005)�ŘƲƹ'-

PCM-CĴŞ�ǻȞ�<&
;ȼƸ+Ä�;�((� � 

� ÊÃîȺƾ/,ȶǿǱĊ?ȕ�; 5�§	,ŊǼ+Ȣ�&�<9,ÚƷ�

ùĹ�ȼƸ�ȸǙȲŅ�§�ıø (§�Ú�ĚȾ�ĮÀ�ȸǙŬ*)) -ǻȊ

�*
�((�;� 

 

3-2 ŤşŉŶ 

ÓȪ� ǬƂ-���,ĺȰ+ħ
°ƢǈǒąƫŤş+¡� � 

Ueda et al. (2013) +8#&øà�< e~`EDzH, PCM-Cƥ �9

ŁÔ� ĴŞƬǢİȖǈǒ? 10%y~ȚǏǮnzqy~ƀ'ìć��ĉƄ'¥

Ą� ��,ƥ -ǩƑ'÷Ǝ*ȒĥķǘǧǠ?�# Hyhx}�Ƒ,ƬǢ

Ƥþ (ë 22) ?ß�&
 ��<9İȖ,ǯƬ,�+Ąï�;ǠƧ,�'�µ

ĥ,ȘŰŧŦȏƏ�Ā�Ƿč'�;Ȗ�?°ƢǈǒąƫŤş+�Ɯ�  (ë

23�24)�fxhC~Æó�;Á·ƙ(�&�ìćŨŘ8:¼:º� R~j

z?ŲȓŲ,ŻŲ+�őſƇ�&nzqy~?ȤÏ� ��,Ħ�fxhC~

Æój|_P�z 

(http://efrazkavir.com/filegallery/efrazkavir.com//pathology.pdf) +ħ#&R

~jz?ĉƄ'ǟŲ·ƙ� (70%FYc�z�100%FYc�z�50%yuX�

z�100%yuX�z)�65°C'fxhC~Æó�&i|\L?�ķ� ��<

9,i|\L8:Í�ǅ 8 µm,¼ƍ?�ķ��py LyT~P�_,UxD

`MxU (S7441; Matsunami Glass Ind., Ltd., Osaka, Japan) �+ȅ:$�

 ��,Ħ�100%yuX�z�8. 100%FYc�z?Ɯ
&ǟfxhC~?



 42 

ĈŊ� �ĽÎȆźÇ-�ǬƂ? 56°C' 30»+&ǭ# �°ƢǈǒÇąƫŤ

ş+®ƺ"��<9,fxhC~¼ƍ+- PASÒĬ�8. GMSŞǦ?Ŋ��

PASÒĬȧĮ�$ GMSŞǦ'ȽǦ+ŞǦ�<;�ȐȟƑ6��-ĀťĮºǧ

?�# µĥ,ȘŰŧŦȏƏ?ƳȂ�;�+8:�°ƢǈǒÇąƫŤş+¡�

; 5,É»*ƯǨǳǆ�Ý2<&
;�(?¿ć�  (ë 25�26)� 

Ǎ
&�y~ȚǏǮȷûŲ (PBS) (167-14491, Wako, PBS) '�ŨŘ? 3ç

Źż� Ħ�Ù� PBS' 5%+Ęț� UJsrzL (198-10605, Wako) (�

��SM-PBS) 100 µL?Ɔ��ĉƄ�' 15»ȡȭǓ��ȮƐƠÒĬ?i|\

J~M� ��,Ħ��»* SM-PBS?ğŢ� Ħ��ŪĽ�(�& SM-

PBS' 1,000�5,000�10,000��8. 50,000¨+Ęț� ǱŤǬƂ?�ŨŘ

,�+Ɔ��uDU_o\LU´+�
& 4°C�' 16ŐȡȭǓ� �Ǎ
&

ŨŘ? PBS' 3çŹż� Ħ�PBS' 500¨Ęț� n�Ux^C\Swm

zGJSZ�VŨȄERKpyL|�azĽDzH IgGĽ� (100 µL; 

ab112789; Abcam, Cambridge, UK, HRP-AD) ?ŨŘ+Ɔ��ĉƄ�' 30»

ȭǓ� �¶ĝ PBS+& 3çŹż� Ħ�3,3�-TBrcl~TT~ (gU_

hAD~ SAB-PO (M) Kit; ŠĠ�Ƶb[{DeDGRDF~U�ś�) ?Ɔ

���ĉƄ�' 10»ȡȭǓ� ��,Ħ�ŨŘ?kq_JSy~ (131-

09665, Wako) +&ŞǦ��HaZezRs (192-16301, Wako) +&ď±��

¯ąȴĩȠ�'Ƿč� � 

*��ŘŤş,ȧĮĎƌ(�&�Vilela et al. (2016) +8;»ȵöƅ+ħ#

&ǽŇ�< �PCM-C3ƥ ,ǬƂ?Ɯ
 ��,�"�2  (ƥ 	��) 

-e~`EDzH+��; Paracoccidioides sp. (Ueda et al., 2013) +8;ƥ

 �6� 1 -ƽ 2ƻ'ȍ0 ƥ  1 (ƥ �) ,HqDzH+��; P. 

brasiliensis sensu stricto ?Ťº� ƥ '�;�ƥ 	,ǬƂ-ŭ�Ő+Ł

Ô�ƥ �-Ʃƥ 6�ŔĦ�ƥ �-�8�Ʃƥ 5ĚĦ'�; (Minakawa et 

al., 2016)�2 �đòȼȵ,ȥĮP~_|�z�±ĺ�ÖǞ*�((�Ťşŉ
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Ŷ�Ƴƺ�<&
*
 5�ȥĮĎƌ(�& SM-PBS?Ɯ
 �*��¡Ȁ�

 đòȼȵǬƂ�ǤƋĽ�?Ý@'
 ÖǞĮ-Ü5*
��PCM-CİȖ,

Ǩǳǆ+Ď�;đòȼȵǤƋĽ�,ÒĬ?ŤǺ� ^�Y-ǴĤ 9��¿Ň

öƅ�Ąï�*
�(�9�ŘƲƹ'-ǤƋĽ�,Ȣ�+$
&-ǗĶ��+

ŤǺ?ǭ# � 
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ë 22. Hyhx}�ƑƤþ 

 

 

ë 23. Hyhx}�ƑƤþŇȯ 
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ë 24. ȘŰŧŦȏƏ�Ā�ƳȂ'�;Ȗ� 

 

 
ë 25. ÙƬǢİȖǈǒfxhC~¼ƍ, PASÒĬ 
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ë 26. ÙƬǢİȖǈǒfxhC~¼ƍ, GMSŞǦ 
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3-3 ǋǹąƫǸŜ 

×¡Ȁ§�,ǛŒıø?Ļł�; 5�§��(, PCM-CĴŞǻȞ(ƝŚî

Ⱥ,Ȣ¤?ǋǹąƫ+ǿ¢� �2 �×Ęț¨ƕ'ȧĮÒĬ?ƴ� §�,

ƐĪ?Ô:2(5 �Ǎ
&�°ƢǈǒąƫŤş,Ǌŝ�9�ǬƂĘț¨ƕ

1,000¨+��;ŤşȧĮ§�? PCM-CĽ�¥ŕ§��2 ¡ȀŤ�+Ì5

;Ľ�¥ŕ§�,ÂØ (%) ?Ľ�¥ŕƕ(ćǖ���, 95%¦ȳÈȡ?ų5

;((6+�PCM-CĴŞǻȞ,ŕƊ+ö%�ȼƸǕȡ�8.îȺȡ,Ė?ǋ

ǹąƫ+ǿ¢� �*��PCM-CĴŞøà,�;6,?ĴŞǻȞȼƸ�8.

ĴŞǻȞ§�(ćǖ� �Ùŧ,ǿ¢-�5,000�10,000�Ñ. 50,000¨Ęț

ǬƂ,Ľ�ȧĮƕ+Ď�&6ĈŊ� ���,ǋǹąƫǸŜ-^�YǸŜƚü

R ver.3.0.2,6(�hC\Sv�,ūƳƳƕ?Ɯ
&ĈŊ� � 

 

3-4 Ǌŝ 

� SM-PBS+8;ȥĮĎƌ'-�ŨŘ�, Paracoccidioides sp. ,Ǉǜý-

Ǫ
ǲǦ?ß�;���;
-²�ŞǦ�<*�#  (ë 27)��ŉ�ȧĮĎ

ƌŤ�'-�ŨŘ�,ȘŰŧŦȏƏ,Ǉǜý-ŏ;
ǲǦ+ŞǦ�<��ƥ 

	����,Ť�-��<�< 1,000 (ë 28)�5,000 (ë 29) �8. 10,000 (ë

30) ¨Ęț2'ȧĮÒĬ?ƴ� ��*>"�²&,ȧĮĎƌŤ�'Ē*�(

6 1,000¨Ęț'ȧĮÒĬ?ƴ� �*��ŘƲƹ'-�ȧĮĎƌ (ƥ 	) 

�Ľ�ȧĮÒĬ?ƴ� œ6�
Ęț¨ƕ��*>" 1,000¨?ȧĮ¿ćöƅ

(� � 

ÓȪ� ǬƂ,ƝŚ§�+$
&�îȺȡ',ĴŞǻȞ§�,ÂØ- A�B

�8. C'�<�< 69.6% (ɂ16/23)�62.5% (ɂ5/8) �8. 100% (ɂ10/10) 

'�Ɛ+îȺ CƝŚ§�-²&ĴŞǻȞ§�'�# 6,,��<9+ǋǹą

ƫ*Ė-Ȃ59<*�#  (ǯ 3�P=0.09)�2 Áȍ,(�:�îȺ A�B�

8. C,�"�PCM-Cƥ ��<2'ƳȂ�<&
;,- B,3'�# �
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�<9,�(�9���'- A( C,ƛ^�Y-ÐǗ©(�&ƴ�+()

5�B?
ƩƛîȺ��A( C?Ø>�&
ȮƩƛîȺ�(�&2(5 (�

=�ƩƛîȺ(ȮƩƛîȺ'ĴŞǻȞ§�,ÂØ+ŕĲĖ-Ȃ59<� (�<

�< 62.5%�8. 78.8%�P=0.38)�Ř^�Y+��;îȺYDj(ĴŞǻȞ

,ŕƊ-�
+ƒƺ�&
;(¿ć�< � 

ŘƲƹ+¡� 
�<,ȼƸ+�
&6�1,000¨Ęț,ůȨ'Ē*�(6

�§�-ȧĮÒĬ?ƴ� �2 �ç,ǬƂ,œāĘț¨ƕ'�; 50,000¨

'ȧĮÒĬ?ƴ� ,- 3Ȳ!#  (ǯ 7)��, 3Ȳ-
�<6ȮƩƛîȺ 

(A) ƝŚ,�ĴŞǻȞƸ'�;e~`EDzH 1Ȳ�ĴŞŖǻȞƸ'�;GJ

Q~`E 2Ȳ'�# � 

1,000¨ĘțǬƂ+��;Ľ�¥ŕƕ ((�, 95%¦ȳÈȡ����Ù��) 

-�²�(�& 61.0 (44.5�75.8) %'�# �îȺYDjÀ'-�ƩƛîȺ'

- 37.5 (8.5�77.5) %�ȮƩƛîȺ'- 66.7 (48.2�82.0) %(ȮƩƛîȺ,ŉ

�Ȼ�# ��ǋǹąƫ*ŕĲĮ-Ȃ59<*�#  (P=0.23�ǯ 4)�Ùŧ

+�§�,ĴŞǻȞ,ŕƊ'-ĴŞǻȞ§�'- 64.5 (45.4�80.8) %�ĴŞŖ

ǻȞ§�'- 50.0 (18.7�81.3) %(ĴŞǻȞ§�,ŉ�Ȼ�# ��ǋǹąƫ

*ŕĲĮ-Ȃ59<*�#  (P=0.47�ǯ 4)� 

5,000¨ĘțǬƂ+��;Ľ�ȧĮƕ ((�, 95%¦ȳÈȡ����Ù��) 

-�²�(�& 34.1 (20.1�50.6) %'�# �îȺYDjÀ'-�ƩƛîȺ'

- 0% (ȧĮ§�*�)�ȮƩƛîȺ'- 42.4 (25.5�60.8) %(ȮƩƛîȺ,ŉ

�ŕĲ+Ȼ�#  (P=0.04�ǯ 5)��ŉ�§�,ĴŞǻȞ,ŕƊ'-ĴŞǻȞ

§�'- 35.5 (19.2�54.6) %�ĴŞŖǻȞ§�'- 30.0 (6.7�65.2) %(ĴŞ

ǻȞ§�,ŉ�77Ȼ�# ��ǋǹąƫ*ŕĲĮ-Ȃ59<*�#  

(P=1�ǯ 5)� 

10,000¨ĘțǬƂ+��;Ľ�ȧĮƕ ((�, 95%¦ȳÈȡ����Ù

��)-�²�(�& 19.5 (8.8�34.9) %'�# �îȺYDjÀ'-�Ʃƛî
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Ⱥ'- 0% (ȧĮ§�*�)�ȮƩƛîȺ'- 24.2 (11.1�42.3) %(ȮƩƛîȺ

,ŉ�Ȼ�# ��ǋǹąƫ*ŕĲĮ-Ȃ59<*�#  (P=0.32�ǯ 6)�Ù

ŧ+�§�,ĴŞǻȞ,ŕƊ'-ĴŞǻȞ§�'- 16.1 (5.5�33.7) %�ĴŞ

ŖǻȞ§�'- 30.0 (6.7�65.2) %(ĴŞŖǻȞ§�,ŉ�Ȼ�# ��ǋǹ

ąƫ*ŕĲĮ-Ȃ59<*�#  (P=0.38�ǯ 6)� 

50,000¨ĘțǬƂ+��;Ľ�ȧĮƕ ((�, 95ȿ¦ȳÈȡ����Ù

��)-�²�(�& 7.3 (1.5�19.9) %'�# �îȺYDjÀ'-�ƩƛîȺ

'- 0% (ȧĮ§�*�)�ȮƩƛîȺ'- 9.1 (1.9�24.3) %(ȮƩƛîȺ,ŉ

�Ȼ�# ��ǋǹąƫ*ŕĲĮ-Ȃ59<*�#  (P=1�ǯ 7)�Ùŧ+�

§�,ĴŞǻȞ,ŕƊ'-ĴŞǻȞ§�'- 3.2 (0.1�16.7) %�ĴŞŖǻȞ§

�'- 20.0 (2.5�55.6) %(ĴŞŖǻȞ§�,ŉ�Ȼ�# ��ǋǹąƫ*ŕ

ĲĮ-Ȃ59<*�#  (P=0.14�ǯ 7)� 

��,²Ȳ�îȺYDj�8.§�,ĴŞǻȞ,ŕƊ+$
&�ǬƂĘț¨

ƕ�(,ȧĮƕ?ë 31�32�8. 33+ƴ� � 

²Ȳ (n=41) +$
&�Ęț¨ƕ�Ȼ
1)Ľ�ȧĮƕ-ǎĥƫ+�$ŕĲ

+��*#  (P<0.0001�ë 31)�îȺYDj�ĴŞǻȞ,ŕƊÀ+�
&6

Ùŧ,Ȣ¤�Ȃ59< � !��ƩƛîȺ' P=0.045�ȮƩƛîȺ'

P<0.0001�ĴŞǻȞ§�' P<0.0001��8.ĴŞŖǻȞ§�' P=0.642(*

#&�:�ƩƛîȺ�ȮƩƛîȺ�ĴŞǻȞ§�'-ǋǹąƫŕĲĮ�Ȃ59

< ��ĴŞŖǻȞ§�'-ǋǹąƫŕĲĮ�Ȃ59<*�#  (ë 32�

33)� 

� 2 �ŘƲƹ?ȑ5;�'�5,000¨ĘțŐ,ĴŞǻȞȼƸȡ+��;Ľ�

ȧĮƕ+$
&ĹǴ�Ĩ9< �e~`EDzH�HqDzH(rare~`

EDzH,Ľ�ȧĮƕ?űȉ� Ǌŝ�e~`EDzH�HqDzH'-�23

Ȳ� 5Ȳ (21.7%) �Ľ�ȧĮ?ƴ� ,+Ď��rare~`EDzH'- 6

Ȳ� 5Ȳ (83.3%) 'Ľ�ȧĮÒĬ?ƴ� �HqDzH-ťƼ+ȲŅ�Ē*
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 5���'-»ăƛƏąƫ+ PCM-CČ�(Ƴć�&
;e~`EDzH

(Ø>�&ŤǺ�;�((� � 

� ÐǗ©'-�;��e~`EDzH(rare~`EDzH,Ľ�ȧĮƕ?

űȉ� Ǌŝ�e~`EDzH- 20Ȳ� 5Ȳ (25.0%) �Ľ�ȧĮ?ƴ� ,

+Ď��rare~`EDzH- 6Ȳ� 5Ȳ (83.3%) 'Ľ�ȧĮÒĬ?ƴ�

  (P=0.02)� 

� Ùŧ+rare~`EDzH(HqDzH,ùØ6 5,000¨ĘțŐ+Ľ�ȧ

ĮÒĬ?ƴ� §�Ņ-rare~`EDzH'- 6Ȳ� 5Ȳ'�# ,+Ď

�&�HqDzH'- 3Ȳ� 0Ȳ (P=0.047) '�:�ŤşȲŅ-Ē*
*�

9ŏ9�+rare~`EDzH'Ľ�ȧĮÒĬ�Ȼƕ+ºƗ�;¬Û�Ȃ5

9< ��ŉ�ĴŞŖǻȞ§�'-�,8�*¬Û-Ȃ59<*�#  (ǯ

8)� 
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ë 27. ȥĮĎƌ 

 

 

ë 28. í´¾ PCM-Ce~`EDzH,ǬƂ 1,000¨Ęț,ȧĮÒĬ (ƥ 	) 
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ë 29. PCM-Ce~`EDzH,ǬƂ 5,000¨Ęț,ȧĮÒĬ (ƥ �) 

 

 

ë 30. ¾øà PCM-CHqDzH,ǬƂ 10,000¨Ęț,ȧĮÒĬ (ƥ �)
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Q 31. wgW~Dh���\?�Yh (MW~Dh�� n=41�0:�;�]E��Yh!p�(%)) 
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Q 32. S�*#2H (miS� n=8��miS� n=33) �W~Dh���\?�Yh 
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Q 33. [cz�H ([LY n=31��[LY n=10) �W~Dh���\?�Yh 
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x 3. @|C?�[LY�kaS���A 
�  [cz��q�(�2)� IN�(%)�� [c`z��q� IN�(%)�� Ny� P(�3) 
S�� A 16 69.6 7 30.4 23 0.09 

� B 5 62.5 3 37.5 8  
� � C 10 100 0 0 10  
S�*#2�(�1)� mi� 5 62.5 3 37.5 8 0.38 

� �mi� 26 78.8 7 21.2 33  
Ny� � � 31 75.6 10 24.4 41  

�1�miS�� B������A� C!������mi�����><�x 4�5�6�7�O
�	 

�2�[cz�C?��09-$#7&�4.409-$#7&����
 ��=�q����&3#7&!P�	[c`z�C?�3+6#7

&�%'(9-$���)8/#7&!P��><�x 4�5�6�7�O
�	 

�3�1",)5:�fooh��	� PE�><�x 4�5�6�7�O
�	 
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x 4. RGS� 3^{ka��� (n=41) � 1,000W~wg!j��FlrtUnedsb�C?�lUZT��} 
�  �Y]� IN�(%) (�1)� �Y]� IN�(%)� Ny� P 
S�� A 16 69.6 7 30.4 23 0.32 (�2) 

� B 3 37.5 5 62.5 8  
� � C 6 60.0 4 40.0 10  
S�*#2� mi� 3 37.5 5 62.5 8 0.23 

� �mi� 22 66.7 11 33.3 33  
[cz�*#2� [cz�� 20 64.5 11 35.5 31 0.47 
� � [c`z�� 5 50.0 5 50.0 10  
Ny� � 25 61.0 16 39.0 41  

�1�1,000DW~wg�����YKX!p��C?�IN!\?B_h�Vu 

�2�JvE 

 

x 5. RGS� 3^{ka��� (n=41) � 5,000W~wg!j��FlrtUnedsb�C?�lUZT��} 
�  �Y]� IN�(%)�� �Y]� IN�(%)�� Ny� P 
S�� A 13 56.5 10 43.5 23 0.002 (�1) 
� B 0 0 8 100 8  
� � C 1 10.0 9 90.0 10  
S�*#2� mi� 0 0 8 100 8 0.04 
� �mi� 14 42.4 19 57.6 33  
[cz�*#2� [cz�� 11 35.5 20 64.5 31 1 
� � [c`z�� 3 30.0 7 70.0 10  
Ny� � 14 34.1 27 65.9 41  

�1�JvE 
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x 6. RGS� 3^{ka��� (n=41) � 10,000W~wg!j��FlrtUnedsb�C?�lUZT��} 
�  �Y]� IN�(%)�� �Y]� IN�(%)�� Ny� P 
S�� A 8 34.8 15 65.2 23 0.02 (�1) 
� B 0 0 8 100 8  
� � C 0 0 10 100 10  
S�*#2� mi� 0 0 8 100 8 0.32 
� �mi� 8 24.2 25 75.8 33  
[cz�*#2� [cz�� 5 16.1 26 83.9 31 0.38 
� � [c`z�� 3 30.0 7 70.0 10  
Ny� � 8 19.5 33 80.5 41  

�1�JvE 

 

x 7. RGS� 3^{ka��� (n=41) � 50,000W~wg!j��FlrtUnedsb�C?�lUZT��} 
�  �Y]� IN�(%) �Y]� IN�(%)�� Ny� P 
S�� A 3 13.0 20 87.0 23 0.40(�1) 
� B 0 0 8 100 8  
� C 0 0 10 100 10  
S�*#2� mi� 0 0 8 100 8 1 
� �mi� 3 9.1 30 90.9 33  
[cz�*#2� [cz�� 1 3.2 30 96.8 31 0.14 
� � [c`z�� 2 20.0 8 80.0 10  
Ny� � 3 7.3 38 92.7 41  

�1�JvE 
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x 8. [cz��q� 5,000DW~wg!j��FlrtUnedsb�C?�lUZT��} 
 �Y] IN (%) �Y] IN (%) Ny P 

09-$#7&�&3#7& 5 21.7 18 78.3 23 0.01 
4.409-$#7& 5 83.3 1 16.7 6  
Ny 10  19    

�

�

�

�

�

�

�

�
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3-5 Ǎõ�

� Őư$*	ŇŐ(��7ȹȵ) PCM-CĤŔ�� (Ueda et al., 2013) )Ɯ

ǒĠȗƿǊ�(ëØ�7șŤŜśȐŽ;ƍ	��ƔƿǊ³ìŚŕ(46	Ö¢

ȶǏ�8#	7�ĎȹȵǙŵ�)İ�Ȩğƅ;ĵŝ(�#	P. brasiliensis 

sensu stricto '	� Paracoccidioides sp. (ö�7İ��ōƀū;ŚǬ��� 

� ȨğöŻ 3�46ė�Ǚŵ*	�8�8)»Óǖ)Ȗ�êÚ2��*ȹƫ(

Ȣ:5�	PCM-CƜǒĠȗ¢)șŤŜśȐŽ(Ȩğ½Ĝ;Ʀ�� (Minakawa 

et al., 2016; Ueda et al., 2013)�/�	ŐƤƮ(���	�8)ȹƫ(�	#

2	1,000�ăȚ)ţȩ$ú'�%2w��*Ȩğ½Ĝ;Ʀ���ƙǕ�ƥǴ

�8#	7�%
5	�8*	�Šİ�$�7evNoW>ULmdqCEL

TvQŝǽ@KFgpGsvZqİ?qD IgGİ���Ò)�ǲȹƫ(ö�½

Ĝ�7�%;ƦÏ�#	7%%2(	wŠİ�� P. brasiliensis sensu stricto 

'	� Paracoccidioides sp. )}ǎ(ö�#½Ĝ�7%Ǎ�58�� 

Camargo et al. (1998) *	=hRtŪÿÛ$ƙƗ��_X) PCMĤŔĠǎ

)ǙŵKtbq) 70Ⱥ80%� P. brasiliensis ƽǐãİ»�4, 43kDaƺǘƚ

Ȅ( ELISA (enzyme linked immune solvent assay) Ȩğ;Ʀ��;ÞÉ�#

	7��5(	ŐƤƮ$ƍ	�2)%Ä�]tY@?qD PCM-CƗ��)Ɯ

ǒĠȗƿǊKtbq�)șŤŜśȐŽ (Paracoccidioides sp. %�87) *	İ

P. brasiliensis @KFǙŵ;ƍ	��ƔŔǕ(Ȩğ½Ĝ�	/�	ŇŐ(��

7]tY@?qD PCM-CƗ� 2��)Ǚŵ2ÄŜ( P. brasiliensis Əő)ơ

ǖƽǐİ»(ö�7�ƔĲľŬ(�	#ȆČ)Ȩğ½Ĝ;Ʀ�� (Ueda et al., 

2013)�Sacristán et al. (2016) (47%	aoMq)ȹȵ)oDMCvLNƗ

�
5)ƿǊKtbq
5)șŤƽǐ*	ĒŊ'<)¦êƋŽìƛWvS2'


 ��	P. brasiliensis 43kDaƺǘƚȄ(ö�7@KFgpGsvZqİ�

;�	Ȩğ$� �%ÞÉ�#	7��x)�%
5	_X)oDMCvLN

»Óǖ Lacazia loboi % PCM�4, PCM-C»Óǖ) P. brasiliensis sensu 
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stricto	Paracoccidioides sp. *�:1#ȵ���İ»ğ;ō�7%Ǎ�58

7� 

� Őư$*	�.#)ȨğöŻ�İ�Ȩğ½Ĝ;Ʀ��Ō2�	ăȚ�ƅ	�

':� 1,000�;Ȩğ¨îÝŷ%��%�9	�Ò)Ś�)
� 61.0%)��

$ PCM-Cİ»(ö�7İ�Ȩğ½Ĝ�Ś¥�8���x)�
5	3×ȷ%

	
ȥ58�ńǮĿ$*�72))	PCM-C*ņ(ŇŐ(Ċ�ëØ�#	7

ÁǑğ�ƦÏ�8�� 

� =MAsiPNƩ (Ajellomyceteceae) )ơǖ(4 #ď�ȅ��87ȸƖ

»ğĤŔƗ (Wheat et al., 1997; Yang et al., 1997) (!	#*	]tY@?q

D%Dp`Bq[==LD (Zalophus californianus) (aoNXiPNƗ 

(blastomycosis : �y BCM) (Cates et al., 1986; Zwick et al., 2000) %IGL

MC?WNƗ (coccidioidomycosis : �y CCM) (Reidarson et al., 1998) )	

/�Dh?qD	CEJtY@	]tY@?qD)_NXboOhƗ 

(histoplasmosis : �yHPM) (Jensen et al., 1998; Reidarson et al., 2001) )

ƙƗǭȞ��7�1	PCM-C%)İ�)�¼½Ĝğ(!	#2�ĕŚǬ�.

�%Ğ:87��5(	ŇŐ*HPM)ƙƋÙÛ$�6	ȧx±Ž��$*'

�ŧŘ±Ž$�7oUI(�	#2ƙƗ� (Sano et al., 2011) �ÞÉ�8#	

7�%
5	PCM-CĤŔ)ǯŁ)Ȫ(*	HPM% PCM-C%)�ā½Ĝ(!

	#*ŭĢ�ěǢ%Ğ:8�� 

��+	Ferreira et al. (2013) *	aoMq(��7lF) PCM%HPM

)�8�8)İ�)�¼½Ĝğ(Ȣ�7ǙŵìƛǸŕ*	țǡĤŔ�å	(Ǎ

�587�1�ƍČ*�	%�8#	7��':�	țǡĤŔ�İ�;ƍ	�

ȸƖ»ğơǖĤŔƗ)ǯŁ)ƹČ;ĺ':�7»Ó%'6
7�%�ƦÏ�8

#	7�wŃ	ÊŐ5 (2017) *´ƸƏő)Ŀŗ)HPM(ĤŔ��h@N)

Ǚŵ;ƍ	# CCM�4, PCM-CǋĠƿǊ(ö�7�ƔŔǕ;ń��ǁœ	

žî)wŗ(ĤŔ��Ǚŵ)0� CCM�4, PCM-CǋĠƿǊ(ö�#�ā
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½Ĝ;Ʀ���%
5	ŇŐ(��7 PCM-C)Ǳ�(*HPM(47�ā½

Ĝ)ÁǑğ;Ǎ�7ěǢğ*�	%ÞÉ�#	7�/�	PCM-CĤŔȹȵǙ

ŵ* CCMǋĠƿǊ(ö�đ	�Ɣìƛ�ā½Ĝ;Ʀ���	ŇŐ* CCMů

ǚÙÛ$*'	 (Kamei et al., 2003) �%
5	CCM(Ȣ�#2ǍĦ�7ě

Ǣğ*'	%ÞÉ�8#	7 (ÊŐ5, 2017)� 

Őư$Ǳ��� PCM-CĤŔǭȞȹƫ% PCM-CĤŔŏǭȞȹƫ$*		�

8)ăȚ�ƅ(�	#2	PCM-C)İ�Ȩğƅ)ā(ǂǫìƛōĢğ*ǣ	

��'
 ���)�%*	�ÒöǾ��( PCM% PCM-C�țǡĤŔ�#

	7���ú'
5�È/8#�6	}ǖ)ȵ���İ»ğ(4 #	�ā½

Ĝ;Ʀ�#	7ÁǑğ�Çî$�'	�Ė #	ŇŐÖ¢)ńǮ$ȶǏ�8#

	7ȹȵ) 61.0%%	
İ��ōƅ2	PCM-C·Ɓ	PCM-C% PCM)Ŵ

Ã	2��* PCM·Ɓ(ĤŔ�#	7ÁǑğ2Ǎ�587�/�	�8*�

ǲ���.#)ȶǏ���	PCM-Cİ»(½Ĝ�7	İ�ƌƋ;ǵøÁǑ'

»ÓƖ»�(ŋȮ�8#	��%;ĢË�7īǣ$�9
�ĤŔǭȞȹƫ%Ĥ

ŔŏǭȞȹƫ(��7 PCM-Cİ»(½Ĝ�7İ�ȝ(!	#Ȩğ½Ĝ;Ʀ�

ăȚ�ƅ
5Ǳ��7%	ǂǫìƛōĢğ*ǣ58'	2))ĤŔŏǭȞȹƫ

$ȸ	İ�ȝ;Ʀ�#	��	�8*ĤŔŏǭȞȹƫ�İ�ƌƋǵøÁǑ'»

ÓƖ»�(ȸŹČ(ŋȮ�8#2ƙƗ��	�':�ƖƈìƛǝƆ$�7žƓ

ƛ'ƜǒĠȗ;ƙƗ�7�%'�	Ÿ�ƀĥ)//Ĺƪ�#	7ÁǑğ�ƦÏ

�8�� 

wŃ	PCM-CƙƋ×ȷ%ȯƙƋ×ȷ$*	ȨğÝŷ$�7 1,000�ăȚŚ
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