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�d¨X48D72���°d©ª«¬�±²�����³4000 mg/kg/body weight 

(268´)��µ3p¶,·}¸�wx¹º¦¬»¼½� 

 

 

23 

�

���� �

�������	
����

����
�

���
�
����	

�
���
�

�

���
� �

���
�

����
�

����
� 	 


�

�

���������� !"#�$%&'("#���

�

)*+$,!
�

-,.!
�

/012,�

�

�
���34!



56���

����
�
����	

�
������� 




����������������

 

 

24 

�������
��������

� �� � 
� � \]��¾¿Agaricus blazei�À¿\]Á�D$ÂÃ��J�Ä��Åy

�Æ¦#ÇÄÈ�ÉÊ�[ËÌÍ�\]JÎÏÐÑ�Ò8;Ó�ÔÕÑÖ�

×ØST\]ÙËÚÛÜÝÞß�àá³âãPiedadeäåæ�çXáèéêë

,�ìcíîï�ZÑ�Æ¦#“Cogmelo de Deus"�ðñ "Mushroom of God" (

ò�)�ZÑóôõöS��÷øZ,���[1]�1965�ZÑ�Åùöyúû<

ü¦ýþÅy=�x���Åy�Ø��X1967���	�
¾�Ô��

�=�������¦���� (Basidiomycetes)J������ã

HomobasidiomycetidaeäJ��0ãAgaricalesäJ���ãAgaricaceaeäJ�

��ãAgaricusä[2]���\]��ç ������ !4"#�$ì%&

�³35��Å'&«�³10�Sï�ST"#�(&)*�+,\]��!#

-��XÉÊÑ£�./�Ê�0³101� $2Z34�5��õöS�\]

��ñ#àá³âZÑ�Å»���5�[3]� 

    \]���90%#6;�4710%89:$;2-40%JR<2-8%%J=6>

?�1-55%J@A;3-32%()JB��7C�D8-10%[4]�\]��E"#�,;

�$X�¥�F"GHI�\]���;�JK��ø��,�L@AM¼M

N89α-D-OPQJβ-D-OPQJβ-QRQOPQJβ-(1-6)-D-OPQ:$;S

?�JTQOPQÐ;�UV3���;�JK��;��WX10,000Dalton

Sï[5]�X �Y�JK��;��8X6,000DaltonSïZ�:[��;�J

K��\M]J^_`��[�Sab^c[�:$;dQ;¥�#e�

�f´Sï�Ag¡¢h¥�AgB1JB2JijkJlmnoÐ�\]�

��Ò8,;#6piJK��R<kS3qdR<k#Òã��rskä�

@A;S�t;#Ò�u�;�vJwJxJyJzTz�{g|J}J~J

�J�Ð������,;�¥�¦� 

    \]��GHI�Òx¥β-1,6;��β-1,3-D-OPK��JK���>�

$g-8�12Jõc��stJHI��x�Ð[6]�����c[����³�

GHI�:W�c��6@AjB?�����{ ¦�$g-2J4���g!

��[7]��ß���oD���k����\]��������D��;�

¹º���HeLaã����äst�� ������fS�toEF_�p
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¶,���D��;�¹º[8]�Delmanto"#562�\]���O�z{|

}�f�6j3p[9]�Luiz¡¢�	�z{|}�£¤|}�¥M¼\]��

������D��;�¹º[10]� 

� � �����¦§��Ne�¨Ø¡©Zª2\]���Ò8ÊÑ/[�Ë

«¬J¦[®¯J°±T¦Ë�f²Ê��3J���\]��9�³��

´µ¶�·2¸��)*¹º»�7C�D¨¼�\]���p½��h¾¿

�Z\]�� ´µm3À,;(Á��Â��Ã����dÄ³���Å�Æ

Ç�:W�G_�p¶,_:��xÈ�ÉÜ\]���	;��	gh�Ê

}ËXÌÍ� 

    ÎÏÐÑÒÓÔÆÇ�	ÄÕÖ�4[ghi×ØÄÕÙÚ�SÛçÜ

��T�¶ÝÞ¦ghi����üÆÇ�	¦gh×Ø;ß��àX�¯Ê

	¦É�#vá��GSâ»ÝÞ�	ãäå��Ê	9�æç¦L^¾gh

ièÓTéå��¦��G4É��,,;T�¶Lê��¢9¦èÓæh

2ë��Á�ÍLiì|�àí��	¯Ê	¦É�#vá����Sâ»Ý

Þ�	ãäå���`Ê9wxLi|}�28ìî�Li|}¦Liì|ï�

�àð��	¯Ê	¦É���vá����`Ê9wxLi|}J90ìî�

Li|}�rñò|}¦Liì|ï��àß��	¯Ê	¦É���vá�

�G¥�r��¦�ó���`Ê9wxLi|}J90ìî�Li|}Jrñ

ò|}Jr�i|}�ô |}¦Liì|ï�� 

    \]��!�õ#àí�ÆÇ�	�àí�ÆÇ�	gh×ØÏö89w

xLi|}T28ì�÷iLi|}�wxLi|}h89(1)�ß|}¯z�

wxø+;ù�úR�stwxLi;ù�(2)�Ï|}¯¸��ÏwxLi;

ù��ßz�wxø+;ù(Ames test)h$	�S. typhimurium TA98 J

S.typhimurium TA100JS. typhimurium TA1535JS. typhimurium TA1537JTA97

JDTA97aJS. typhimurium TA102JE. coli WP2 uvr AJDE. coli WP2 uvr A 

(pKM101)Ð¦3�wx"iûüýì�$op¶,Y6�2wxø+¦Li

¼½��ßúR�stwxLi;ù89(1)���¬»;ùÄ¯~�ýì�$

op¶,st¦���¹ºJ7�þ�¦���¸���ÏwxLi;ù��

��ð2¡Ä�X�Í�4[89¯(1)����	st���¬»ì|Ä 

(Chromosomal aberrations in bone marrow cells of rodents) : ~�ýì�$op¶



����������������
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����������	
������������(2)��������

����� (Micronuclei in bone marrow cells of rodents)����������

���������	��	�� ������
��������� 

(Micronuclei in peripheral blood of rodents) : ���������� �24-76

!" �#������ $%Acridine orange
�	&�� �%
�'�

�( )$*��+��,� -./0�1���'2� �����	�

3�456��78����0�1 �9�:;<
�	&�� �%��

����( =$*�����>?�@��3�4�!�����:A��

A=-��B CD%���
���������EB� !F��/"�

' #��G�?�HIJ)7%���
���������$�KLMN

7OP@�>?EB� 

 

� � � ����� 
 

�������	 
H���9Q�R�%���S�&�'(�KLMN��TUDVW

&X���� ) BALB/c!YTX*Z[1000 mg/kg2000 mg/kgV 4000 

mg/kg/�� [\]!"#*&X^%_�\]1050 mg/ 70 kg ���$`�

67134V268a�%#&X����  	+'(),-�.�*0.3mL G

[+$�� 

 


����� 
/901�bcb,����D-Rd�e2�fg3Balb/chY25i 

j4./"0+�143. -7./�%k256G��� 

 

������� 
�378[20 ± 245�75% ± 15%,�12!"T67��8��39

:;[Q260mm*<160mm*W120mm TPC�39 \l�39m149g:

kn�o5i�*���T��=,>?\l�395i p�\l�39@k

ABCD���� qr&��Z��:BZ��>?�;EF�g
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:k\.	�2s�	�F�"<"<
�39�=T>� %'(t���u

vT�,G� >�"8k?HT�39@I?HJ� %��KJ��S�

39� wI?HT�39>�-wk?H���7�9ALPMI®Nutrition 

International �RdTLaboratory Rodent Diet 5001�B�9G���R�M��

0Ax�,&��'(�x�,NO'(��xCy9B�9G,D�R�

M��y,P\.%DEQR� 9,ST �%0.5%W�FUT?V�,P

W%GXYH%Z,	W�FRT15*[� 

 

������� 
825iBalb/chY*�It�\]^�� J*90.3cc_3,Tz{|�5

i %V`+\ �:�<&�T��� \�n5i�K}~B�,�:ab

cGde[1 mg/kg/���mitomycin C ^SIGMA Cat. No. M-0503fLot No. 

122K2513`�72!"�����TL��Vg
���9�\�-��h?V

ij� 

 

���������	� 
� � � �{|�48-72!" Cklm�� �G���� �$\1000l0�1

��./��T(� K}��$\1000l./������T(��~B�

,���(� Jm48!"��$��#5 μlklm� 	5 μl^10 mg/ml`�

EDTAV5 μl 1% BCB^brillant cresyl blue`	
� nM�lo5p10*[ �

�n#?qnM�ojN�67r�k %K�A�s��� 6t�j�b

'�I��./0�1(��#5 μlklm� *Zq+N�%AO^acridine 

orange`
�	&u����AOr�k vkvr� oj44wxOP4!"

%k j48-72!"%
�'�����FRT(�� 

 

� ��� �� 
 

� � m������9� yDW&X����PS�gz{T56} B

QF5]^|}EB�/-f4�n��uv��44 m��9�Re'�

��(�1)��"~B�,�-z{|�r� ?[\1000l./0�1Dz{
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|�T��(�m0p5l~�� ST~B�,�'�Wjz{|� ?�H

V���[S�B(�2)�\i��%
�'���1000l�0

�T./

0�1D �5��

����T(� ��U�V�j�2���,�-z

{|��S'���^p�0.05`f;���48�72!" �;�7UD

W{|&X� C-��,��ve'�����)z{|�-{|����

FRT(�R!jW�T5/1000 $�K�[��C>?����+56B

QFR�X%mitomycin C3�4���Y m
�'�I�� :�~B

�,��Y�������./0�1�t�./0�1��� C5/1000%

I��+(�	-10-16/1000 �'��������3�4��� C>

?����+56 <"72!"C���./0�1�t�0�1����P

C24.3�����+(��U-12.7� Y��(�3) ����0�1��Z[

��3�4��\]��^?'T7W&X��48!"� \1000�0�1D

./0�1�(�S2�T�_ �?[72!"W&X�BQ2� ?�Q�

�8�YTIJ(���	�?�)Z����������9&XW�4000 

mg/kg/body weight (268a)" �;P@�����>?����+56� 

 

	� 
 

� � m`5��oBVHaB��b�P"���̂ WORLDNUTRA 2004  j

 b�c¡`P"D  bbdDr. Blumenthale¢�£Hf�¤#��¥tB

��DS6g h!�i������a >¡-j¢�£� ¦w�+¤

�§T(1)Ephedra^k�`FDA ¨m2004 ©4 ¥12 ]¦§�9� (2)Bitter 

orange^¨�`DSynephrine �Ul-ephedrine^k�m`no �P!�-

�+©fª«�(3)black cohosh ^¬k`CCSPI�®¯FDA'�°±�P²

p�³��¤#�P�	qi�FRª K}S3g@��Eug SCDS2

g[rMd��(4))�%@�Kava �d�m«sk�[¥t �¬FDAj2002

©&pP!-�9 S8lb´¨¦§ m bAk �d�t¨Iµ ¶b

#�·¸�C¥tBª« ?S�EugFR �CSE�*¹Q*º��(5)St. 

John's wort��»¼mP450G9� �@�uvwI� #P�	-Cxy�

�½G9�(6)Comfrey^¾£%f�`#SEB�£� �¬t%CO2¤#�
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}9y :eE�56�5�(7)scullcap�SgermanderEB�*�(8)Asian 

ginseng^z®_¿`SÀ9�/��5 ¦�ÁZÂ;ÃaÄVW�¯

°±�Bf� t-caffeine�*nÅ� 

����

��������

�����j£Hf�¤#��¥tB���²Æk wÇ��mj£Hf�¤#

��¥tB{³È� £F��É��AÊ �"7|?Ë� �7Ì¤#

� �}��-|}��U��nÅB ��-y���½G9;� �´/

Í;�}�@�¥t�ÎÏ <"#$a�^¥tª«�Ð�Ñ��N~45

6�?���¥t��n��µ %KLMNS� ¶p;�*IJR�_�

S� �S´bd·'�nOTÒÓ[6-10]� 

    �9����¸�d�¥t�Ô� @@�_��[ÕÖ×¹Hº�

�	/Íe��Ø»² #~���³�ÎÏ ¼#7SÙ%b��Ô�	�

T�*�K}mF�Ú�Û�V�3�½d�" Pc¾78Ü	Ý��

Þ@��Ü	;<ßà�\]!"9X %VÜ	����A���}�S

H¸�����a-¥tsep ��SH��?�Rdg³�:��Ý

Rd¿:fA�	�áâ.ã78°�g<�Mä w�e¢�åT

KLMN��c�æ	V7w�T�Ò� 

 

� ��� 
1. Hetland G, Johnson E, Lyberg T, Bernardshaw S, Tryggestad AM, Grinde B. Effects of 

the medicinal mushroom Agaricus blazei Murill on immunity, infection and cancer. 

Scand J Immunol. 2008 Oct;68(4):363-70. 

2. Mizuno TK. Agaricus blazei Murrill medicinal and dietary effects. Food Rev Int 

1995;11:167–72. 

3. http://www.uho.com.tw/rorw.asp?year=2007&mon=7&id=81. 

4. Kawagishi H, Ryuichi RI, Kanao T, Keishiro TM, Hitoshi S, Hagiwara IT, et al. 

Fractionation and antitumor activity of the water-insoluble residue of Agaricus blazei 

fruiting bodies. Carbohyd Res 1989; 186: 267–73. 

5. Blaschek W, Kasbauer J, Kraus J, Franz G. Pythium aphanidermatum: culture, cell wall 

composition, and isolation and structure of antitumour storage and solubilised cell-wall 

(l, 3) (l!6)-b-Dglucans. Carbohyd Res 1992;231:293–307. 

6. Kasai H, He LM, Kawamura M, Yang PT, Deng XW, Munkanta M, et al. IL-12 

Production Induced by Agaricus blazei Fraction H (ABH) Involves Toll-like Receptor 



����������������

 

 

30 

�������
��������

(TLR). Evid Based Complement Alternat Med 2004;1:259–67. 

7. Sorimachi K, Akimoto K, Niwa A, Yasumura Y. Delayed cytocidal effect of lignin 

derivatives on virally transformed rat fibroblasts. Cancer Detect Prev 1997;21:111–7. 

8. Bellini MF, Angeli JPF, Matuo R, Terezan AP, Ribeiro LR, Mantovani MS. 

Antigenotoxicity of Agaricus blazei mushroom organic and aqueous extracts in 

chromosomal aberration and cytokinesis block micronucleus assays in CHO-K1 and 

HTC cells. Toxicology in vitro 2006; 20: 355–60. 

9. Delmanto RD, Alves de Lima PL, Sugui MM, da Eira AF, Salvadori DM, Speit G, et al. 

Antimutagenic effect of Agaricus blazei Murrill mushroom on the genotoxicity induced 

by cyclophosphamide. Mutat Res 2001;496:15–21. 

10. Luiz RC, Jorda˜o BQ, Eira AF, Ribeiro LR, Mantovani MS. Nonmutagenic or genotoxic 

effects of medicinal aqueous extracts from the Agaricus blazei mushroom in V79 cells. 

Cytologia 2003;68:1–6. 

 

�������	
�����������

�� ���� 24hr 48hr 72hr �	
� 
��� 22.8 ± 1.7 23.4 ± 1.0 23.4 ± 1.0 23.5 ± 1.1 �� 
���� 22.8 ± 1.6 22.4 ± 1.1 23.0 ± 1.1 23.2 ± 0.8 �� 
������ 
(1000 mg/kg) 

22.8 ± 1.0 23.1 ± 1.0 23.4 ± 1.0 23.4 ± 0.8 �� 

������ 
(2000 mg/kg) 

22.7 ± 1.7 23.0 ± 1.6 21.8 ± 2.5 21.2 ± 3.0 ���� 

������ 
(4000 mg/kg) 

23.3 ± 1.4 23.4 ± 1.5 21.9 ± 2.5 20.6 ± 2.8 ���� 

 

����������������	
�����

�� ����(hr) �	
���MN/1000 RETs� �� 
 ��1 ��2 ��3 ��4 ��5 

���� 48 02.0 01.0 01.0 01.0 01.0 01.20 ± 0.45* 
72 01.5 01.0 01.0 01.0 01.5 01.20 ± 0.27* 

����� 48 14.0 13.0 17.0 14.0 08.5 13.30 ± 3.07* 

������ 
(1000 mg/kg) 

48 01.0 01.0 01.5 01.5 01.0 01.20 ± 0.27* 
72 01.0 01.0 01.5 01.0 01.5 01.20 ± 0.27* 

������ 
(2000 mg/kg) 

48 01.0 01.0 01.0 01.0 01.0 01.00 ± 0.00* 
72 01.5 01.0 01.0 01.5 01.0 01.20 ± 0.27* 

	����� 
(4000 mg/kg) 

48 
01.0 01.0 01.0 01.0 01.5 01.10 ± 0.22* 

 72 01.0 01.0 01.0 01.0 01.5 01.10 ± 0.22* 

*�������	t-test
������������ �(p 0.05) 
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�������������	
��������

�� � � �

�(hr) 
���� !"RETs/1000 RBC# $% 

&'1 &'2 &'3 &'4 &'5 

���� 48 21.0 24.5 25.5 22.0 28.5 24.30 ± 2.97 
72 21.5 24.5 27.5 26.0 22.0 24.30 ± 2.56 

()*+� 48 15.5 13.0 13.5 16.5 15.5 14.80 ± 1.48* 
72 13.0 11.0 13.5 16.0 10.0 12.70 ± 2.33* 

,-./0� 
(1000 mg/kg) 

48 19.0 22.0 21.0 23.0 25.0 22.00 ± 2.24 
72 24.0 21.5 22.0 20.0 19.0 21.30 ± 1.92 

1-./0� 
(2000 mg/kg) 

48 25.5 23.0 22.5 29.5 20.0 24.10 ± 3.60 
72 19.0 22.5 21.0 26.0 16.5 21.00 ± 3.60 

2-./0� 
(4000 mg/kg) 

48 22.5 19.5 20.5 21.5 18.5 20.50 ± 1.58* 
72 20.0 22.5 20.0 20.5 24.0 21.40 ± 1.78 

*�������	t-test
������������ �(p 0.05) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



����������������

 

 

32 

�������
��������

Food Safety Assessment of Agaricus blazei 

Murrill by Micronucleus Test 

Ming-Fang Wu1*   Chuan-Hsun Chang2*   Lung-Yuan Wu 5    Li-Yen Au2    

Man-Kuan Au3     Shu-Ching Hsueh4      Hsu-Feng Lu,4,6 
1National Taiwan University College of Medicine, Animal Medicine Center, Taipei, 

Department of 2Nutrition Therapy, 3Orthopedics, 4Clinical Pathology, Cheng Hsin General 

Hospital, Taipei; 
5Chinese Medicine Clinic of Wu Lung-Yuan, Taipei; 

6Fu-Jen Catholic University, New Taipei City, Taiwan. 

 
��������	

� � Humans have used mushrooms in their food since ancient times, with the oldest 

archaeological record dating from 3500 BC. For many centuries, mushrooms were used as 

nutrients in the human diet, as agents of fermentation in the production of food and drink, 

and finally as medicine. Interest in the use of mushrooms and/or their extracts as dietary 

supplements has increased significantly, in part because of studies that have confirmed their 

antitumor, anticarcinogenic, antiviral, anti-inflammatory, hypoglycemic, hypocholesterolemic, 

and antihypertensive effects. An interesting example is Agaricus blazei and cultivated in 

other areas including Taiwan, Japan, Korea, China and Indonesia. ABM possesses therapy 

activity as shown by some reports, but there are only few reports regarding food safety 

evaluation. To determine whether food exposure to Agaricus blazei murril (ABM) results in 

a significant increase in the level of cytogenetic damage, micronucleus assay were designed 

to evaluate the genotoxicity. Male mice were randomized and allocated into untreatment 

group 1, positive control (mitomycin C) group 2 and experimental (third to fifth groups) 

groups of five animals each. Groups 3, 4 and 5 were orally administered high (4000 mg/Kg), 

medium (2000 mg/Kg) or low (1000 mg/Kg) doses of ABM. After treatment, we collect the 

blood smear at 48 and 72hr to observe the number of reticulocytes per 1000 erythrocytes. 

We also monitor the number of micronucleated erythrocytes per 1000 reticulocytes. The 

data showed that there were no statically significant differences of numbers of reticulocytes 
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�

per 1000 erythrocytes among untreatment group and experiment groups. We also prove that 

there were no significant differences of numbers of micronucleated polychromatic 

erythrocytes in peripheral blood with all three different doses in BALB/c male mice 

compared with untreatment control but not positive control. From the above, we make a 

recommendation that Agaricus blazei murril can be used as a food because we prove it 

without genotoxicity and no harm to health. 

 


