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HH24.3% /i L IEE BUEREIRE12.7% T fiEER3) > BAfERUIAL Bk CH R
TN A T4 < (E15— TR B2 = Al B AR 48/ NKF#2 - B 10008 AT I Bk
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#mEI A (1)Ephedra ( i % ) FDA ELf£2004 44 H12 HZEE R o (2)Bitter
orange ( 1 ) H1Synephrine 2 ffit#Edephedrine (s F ) HHML » JRE 5[0
IMAE I [RE o (3)black cohosh (BTl ) FHCSPIAHAMFDALR Hi FigE « HEE
HRR WA G g el < B A2 > SAE3E T ESE A mH A2
TR G Mo (DA DU B Kava 2 SHEEH ELREZ 2 HRFDA2002
FENERENOER > GEBEIR AL fEEETS o EMZE T
WEHFFEHALL 2R REFSE 4 (A F RS MRS HEH - (5)St.
John's wort#S Bl R P4SOTE R #2 » B3 )% ) TR > thogr 3@ b S5 th 229)
ZHAEH © (6)Comfrey (SRERMEY) ) thaFMEZ A - HAE1% ACO2ZE L E



[ emEsEEEERENRRED |

¢ R g > HI| 45 S5 R H B o (7)scullcap & 45 germander 7 1 5K 47 © (8)Asian
ginseng (BRI AZ ) AR HEIRZ B > 05K - @8~ IR ~ BEE ks M
SRS M RE - % Blcaffeine s 70 FHER ©

FIL EAREY) 2 < 2 VRl i fe b R BEAE S B A HE Y 25 L
V2 & EERIRY » RFEILHIPE ZARHE - BRERE B — Y E 502 2K Y
Yy o feAE B B PR B SR A 0 B BEEE 2 A AR AN o R
VMBS 5 38 B4 et AN - [R)IRF A0 T RE (154 2= ] RE g L A 35 K iz — (L3
R o RICE AL A E EE » DI ELL G - BEAR A 90 H A
A o (A LEE AR A S R IR o

i B YR PR S L B B R AT R~ B - BRgmZ
s BRI R U 1 i » 0 5 o ROR P 2 - & A R B =N o
HIERST o SHAME#E R fl ~ BB R B IR 2 L Iy IETE BRI AR - B
PG R G5~ ARG HEFEAE » UG R BE T o WA EE
AR B L 2 DhRE B R - R B R R AR SRR R~ 2R
Al ~ ARG A S DN Gl EEERE S RAETER - BT HeE KREER
E PG s 1 < T A B2 i AP R B ©

=

| 2E3E

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
(1, 3) (1'6)-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

29



30

HBEFE—M

BB ERss

(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 JPE, 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.

xK1. BRARERZEAFIIEEEE(L(n=H)
ANl JRGGHE 24hr 48hr 72hr fif ASEAR
FEIEHEAH 28+1.7 23.4+1.0 23.4+1.0 23.5+1.1 EH
1 B HEAH 228+1.6 24+1.1 23.0+1.1 23.2+0.8 15
{7 2 5 B AH .
228 +1. 23.1+1. 23.4+1.0 23.4+0.8
(1000 mg/ke) §+10  231£10 EH
rh ) £ A b pnt
227 +1. 23.0+1. 21.8+2.5 21.2+3.0 “
(2000 mg/kg) 71T 30+1.6 e
1 ) A B R . . pnt
3+1. A4+1. 21.9 +2. 20.6 +2. 2
(4000 mg/ke) 233+1.4 23.4+1.5 9+25 0.6+2.8 BN
T2, 81000 MAALMIRPBHEMKRLEE
b el WRIMER(hr) B8 BI%EE ( MN/1000 RETs ) 7R
o1 WBE2  HRBE3 MeBR4 MeBES

JEVE IR 48 2.0 1.0 1.0 1.0 1.0 1.20+0.45

72 1.5 1.0 1.0 1.0 1.5 1.20+0.27
Ro 1 1 HeH 48 14.0 13.0 17.0 14.0 8.5 13.30 £ 3.07*
(R4 48 1.0 1.0 1.5 1.5 1.0 1.20+0.27
(1000 mg/kg) 72 1.0 1.0 1.5 1.0 1.5 1.20+0.27
rh e 48 1.0 1.0 1.0 1.0 1.0 1.00 +0.00
(2000 mg/kg) 72 1.5 1.0 1.0 1.5 1.0 1.20+0.27
= el e e e 48
(4000 mg/kg) 1.0 1.0 1.0 1.0 1.5 1.10+0.22

72 1.0 1.0 1.0 1.0 1.5 1.10£0.22

*FAS LA Ctestift R o AT B IR A B 22 5 (p=0.05)
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7%3. #1000F8AL MK PZHEMBAALMIK BB

#H 51 PRI IKE BYE 5 #5095 (RETs/1000 RBC ) 1y
i) fEEE1 SREE2 fREE3 fREE4 EREES
JEE 48 210 245 255 220 285  24.30%297
72 215 245 275 260 220  24.30%2.56
B R 48 155 130 135 165 155  14.80 + 1.48%
72 130 110 135 160 100 1270 £2.33%
(AR 48 190 220  21.0 230 250  22.00+224
(1000 mg/ke) 72 240 215 220 200 190  21.30+192
RSB 48 255 230 225 295 200  24.10+3.60
(2000 mg/ke) 72 190 225 210 260 165  21.00£3.60
SRR 48 225 195 205 215 185  20.50 £ 1.58%
(4000 mg/ke) 72 200 225 200 205 240  21.40+1.78

RS LA Ctestift R o AT B IR A B 22 5 (p=0.05)

31



32

RTSE—N Far——

Food Safety Assessment of Agaricus blazei

Murrill by Micronucleus Test

Ming-Fang Wu'#  Chuan-Hsun Chang”*  Lung-Yuan Wu”’ Li-Yen Au®
Man-Kuan Au’ Shu-Ching Hsueh’ Hsu-Feng Lu™*®

"National Taiwan University College of Medicine, Animal Medicine Center, Taipei,
Department of “Nutrition Therapy, *Orthopedics, *Clinical Pathology, Cheng Hsin General
Hospital, Taipei;

>Chinese Medicine Clinic of Wu Lung-Yuan, Taipei;
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Abstract

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.
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