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RSR ARSI RE R F sl B (ABM 70%) 27 T L i (CGF 30%) 25EiA &
N7z ABM-C OGS X 2R BEFEAREEZMRTTHZETH S, ABM-CD—
Eme, 1 H 21, #mE 21 HEFEORS L7z ABM-C 1,800 mgkg $&5-5 O fE5; L1
KL 894%. MEE D LRIE 6/10 BICFRD SN 7z 1,200 mgkg $55-FF o B3 B IE %1
88.6%- NEHDIEAN T 510 BINZFRD S5 A5, MEEONEE IR D23 HFH 08%
ThHo72 fiFd LTABM-C OFEBARNEIIH 1,200mgkg/ H iR TE %, Freireich
E] SO TIE, 20g 77 AL 60kg & MIBIFBEANEZHED#AIZ, <7 A1 1 & b
1/12 £ 2N TV 5, 12 ABM-C DERRE#EARNEIT 6 g HEHEE S NLD. ABM-C D
PUBS RN R EATEERE CTh 0 IO 2 B # T b 72nw 2 &
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P a - ¥y — 705 HARIZHRM S .
1975 ARIEE LS IC X o TF 7 a FFEAEDOA
THEE D DI Lo FHH S 1978 4R, R
oMk RIS ¥ Lz,

LAY & OTIEE Y - BEERARE D v
7 ARERHIELS | 2B YU R E A R $ 2 L &
WL TBY., WORMBEENALR L LK
CHHZEN TS,

AW, © XY ¥ Agaricus blazei Murrill
(ABM) |2 CGF (chlorella growth factor) 23l &
72 ABM-C %% 7 A sarcoma 180 A7 V) —=
YT REFMMLT, #OESICX 5658 % 0k
E L BRIRIZBUT 2 FEdA R OWGE 2175 720
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ARIEERIAEH S 7R 1978 AEDLRE, BT
HESHIE T 3 & ORI 2 MG AR S T
W% Agaricus blazei Murrill ¥, SR AHM
N EER MY (ABM) & 7 1 L Z Bukilitid <
& % chlorella growth factor (CGF). 3 X 0" ABM
& CGF MRLE SNz (k) H>rm L 734t
® ABM-C (LotNo. 101028) % F\ 7z,
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=I5 L okE s, EAfE (Z L7
CE-7) L7KiEK%Z HHIZHEE 72,
3. B ERER

sarcoma 180 (&, 1965 4E X 1), 7-10 H#IZ~
7 Z N IEARB TREARAHEFE L T2 b o & Hw
7o BRI 1 X 10° cells/mouse DEIET 02
ml FICE NS & 91 LRz~
T ADBE FICHA L7z EHIEE A, 24 1R
Wt & ) —Emd PRl I EENE S L, AR
AR TR G2 — i T > 72 BB, X
HERE AR B AR & 0 - L CEBRE & Rk
WiE %475 72 Do F 720 GRS IE R,
SEATHIER, AR &R AP IERE & el L CHE
BRI E #1772 7,
4. invitro \Z BT A PilE R ER

sarcoma 180 M ZFREL L, 1 x 10°cells/Sml 12
%% X912, 20% 4RI (Sigma Chemical
Co., StLouis, Mo.,USA.) & H LA —7
JV MEM (Grand IslandN.Y., US.A.) {E&HHIC
ABM. CGF. ABM-C D—EH&E (Table3) %k
L. 5% CO, A 4 vFaX—%—IZ AN,
37C T 24 WpfEE#H. MUY T I —ITTY,
o L. SO fAR 2 e L7 Y,
5. MR R

ABM-C 1,200(600 X 2)mgkg/ H 3 X URHRDA
AR 04ml x 2/~ A/ H, &IOS 14 H
B~ ALK 3 HIOEEHS L. 4C
T10%HRV<Y U THEEL, BT, %7
W& DN T 74 valliifh, 78 b—AICTS
um DY EL, A MRIY V- F T Y
12 & o TSI S B L - A A L %
FRag L7z

7 R
1. ABM. CGF Ft& I X 2 hulEg st
ZORER (FRERY) OHMIX, <~ A sarcoma
180 A7) —=Y 7R xFH LT, KOYHE
M2 7”9 ABM & CGF D& HERZ 45
ZETH5bB,
Table 1 12779 & 912, ABM 70%. CGF 30%
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PCAEREIC BT, 3 ARICBIT 2 NEE R hERH 1L
AT 2%, 4 BWEOALFHRIT 1010 FITH D,
fDOFLERE & I L T K OPUEERG AR
HHNTZ,
2. ABM-C DFFII# 512 & 2 PulBsig i

BRI BT 2 BRI G-THH DT, K
KOPHEBHGVEAE S N2 PR LD,
ABM 70% & CGF 30% 2L & 1172 ABM-C %
FWC, S 1,800 (900 X 2)mgke/ H. =
1,200(600 X 2)ymgkg/ H 3 X UMEH = 800400 X 2)
mg/kg/ HO 3 BRI Ly PUlBEEHE 2 Mied L
7oo KHEL . NEBIFEAH 24 WL DL 1 H 2
bl (5 - 7Fhi 8 KeEe A7 - P S g, BV v
FIZE D, 21 HE#EHERIOR G- 217572 xR
REICIE, ARBRAH 2 P50 & AR 4 5
L7zo #HEE S IREREA 3 B IR Al IR
K, 4 BARIELR, 5 HBIES OREHE
HEELERZWE L, SFIREE & 3 58 % iR
S L720 ZOfEH% Table 2. Fig. 1 I2—FL T
ANERS

Table 1 Antitumor effects of prosthetic group
(ABM, CGF) on subcutaneously implanted
sarcoma 180

Test ABM CGF Tumor inhibition
Samples (%) (%) ratio (%) at 21 days”
1 95 5 70 (8/10)”

2 90 10 74 (8/10)

3 85 15 76 (8/10)

4 80 20 75 (9/10)

5 75 25 80 (9/10)

6 70 30 92 (10/10)
7 65 35 75 (9/10)

8 60 40 66 (8/10)

9 55 45 64 (7/10)
10 50 50 52 (7/10)

Control - - — (6/10)

ABM comprised hot water the extract of fruiting bodies
and mycelium of liquid- cultured Agaricus blazei Murrill
cell wall crushing, and Chlorella pyrenoidosa-hot water
extract (CGF). In ICR/slc female mice, 1 X 10° of cells
of 7 day-old sarcoma 180 ascites tumor were implanted
subcutaneously and test material (1-10) (100 mg/kg) were
given intraperitoneally from the day after implantation,
once a day for ten days. ¥: The tumor size by the saline-
treated control group was 16.3 £ 5.2 cm’ (mean *= S.D.)
at the end of 21 days after the tumor implantation. ®: No.
of 28-day survivors / No. of mice used.
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= PHERG RO HIESRIT 89.4% Table 3 Viability of sarcoma 180 cells in culture

BXUSS6%THY. ZDEIE 08% TilikER medium containing ABM, CGF or ABM-C
PPUEBHEIEZ 5T SRR IRE0 S 1L Sall;?;;es (mg/Sglol\jIZdium) No&i(s)ligse " o?"ﬁﬁ%i ::H;h(?/;)
Motze Tz BEHOEEHIGRIIBWTHH] ABM 02 3 969
HT 10 BliR 6 Bl 2T 10 B S BITH D, 0.5 3 96.5
TR E S IFIFFRBROV R Z R TITHE L h o 1.0 3 974
fo LrL. SSAIRBEGRCRIEAAEE O X o
ENEE DOSEATHRRIIFE IR T 35 2 L A% 10 3 95.9
DHNT. Control - 3 96.5
3. in vitro \Z BT B HUESIET: ABM-C ;(5) g gjg
ABM. CGF. ABM-C % M4 OFE RN L 50 3 937
7235 CTREFE L 72 sarcoma 180 FEBGHIZD 24 Iy Control - 3 96.2

Fﬂﬂfﬁo)iﬁgﬂi\ ﬂﬂﬁ\ﬁ LIk L “C?fq‘ XA The ascites tumor cells (1 X 10° cells) of 7 day-old sarcoma

WS EASEX L BRI %’lﬁﬁf I 5 180 were in‘cubate.d in a medium .containir}g ABM, CGF
or ABM-C in various concentrations, using a CO, gas

N o72 (Table3)o incubator, at 37°C for 24 hours. After incubation, the cells
were stained with Trypan Blue to estimate their viability
which was compared with that of the saline-treated control
cells incubated in the same medium without test samples.
Eagle's minimum essential medium (MEM) added with
20% calf serum was used for the suspension cultures.

Table 2 Antitumor effects of ABM-C on subcutaneously implanted sarcoma 180

Experimental ABM-C Tumor inhibition ratio ~ Tumor-free
groups Dose (mg/kg X 2/day) Day of oral administration (%) at 21 daysa) mice at 35 days
ABM-C 900 X 2 21 89.4™ (10/10)"” 6/10 (10/10)°
600 X 2 21 88.6™ (10/10) 5/10 (10/10)

400 X 2 21 59.7* (10/10) 1/10 ( 7/10)

Control (saline) 04ml X 2 21 0 (710 0/10 ( 2/10)

ABM-C (The test sample, No.6) comprised 70% of the hot water extract of fruiting bodies and mycelium of liquid- cultured
Agaricus blazei Murrill cell wall crushing, and 30% of Chlorella pyrenoidosa-hot water extract. In ICR/slc female mice
were implanted s.c. with 1 X 10° sarcoma 180 cells on day 0. ABM-C was given p.o. twice a day at a indicated dose (see
Table 2) on days 1 through 21. ¥ The tumor size by the saline-treated control group was 20.47 * 4.1 cm’ (mean *= S.D.) at
the end of 21 days after the tumor implantation. * No. of 28-day survivors / No. of mice used. “ No. of 35-day survivors /
No. of mice used. Significant difference: *P < 0.05, as compared with the saline-treated control mice.

Fig. 1 Tumor growth ratio at 35 days after implantation of sarcoma 180. A : Upper (Control), Under :
ABM-C, 1,800 (900 X2) mg/kg/day X 21). B : Upper (Control), Under : (ABM-C, 1,200 (600 X 2)
mg/kg/day X21), (see Table 2 the details).
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Fig. 2 \Z/R T & 9 (SR FRBE O BEBSALRE T,
1l % DIEFHBLI IR S LB 25, Ml
SRE LRI THE R IESI O Rhi% % R
L7zo MESAaRZ IR E &, BE BT T
I B2 RS, S50 7 a~F VR
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1 D NEEHIRL CIZBR RS SRR sm Ly s
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E2 ORI A SN TNV (NI BUNMEE 25 ) &8
HERORE DD ) . TEEHRAZ DA S5 241RE
WALz (B C)o HuHEMRS SR OB
L < i U7 IESERLRE 2 PR & SR oM 3 H 3B
#a3h: (BED),

SERE 23 4F 4 H
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HARTIE, 40 BAERTH S ENASA L~ 7 —Hf
ZERT - AL ORI L . HY-EHEH
KDOLFERIL, =7 ADFK FIZFHE L 72 sarcoma
180 MR # V2 A7) — =V ZFRIZBW»
Cafili S . FEROPUEEEH & 135 7% 2 15 F 47
EMYUESEREL D 2 LAVRIE I T
5o

FTHEDDH 1965 LR, AT T 5. Fal A,
=X auyr, XTIV, =TT A,
LAY, xR Y87k EICETENLUEREN
SRR OWTHIE LT & 7

LAY I TIIFBIT AN IR T 58 -
DAY NWEMEND Z ED D, THY 7 ZAH L
—ThLEEMENDLIEDRHLH, [THY

Fig. 2 Micrographs of tumor cells treated with ABM-C 1,200 mg/kg/day (B, C, D) or saline (control: A)
at 14 days after implantation of sarcoma 180. Histological sections of sarcoma 180 tumors showed
a sarcomatous pattern with anisocytosis, polymorphism and the abundant abnormal mitosis. Some
tumor cells had extremely pleomorphic nuclei containing one or more prominent nucleoli and
eosinophilic cytoplasm (A). After the treatment for 14 days, the tumor nodules were undergoing
necrosis, a few consisting of the viable tumor cells located at the periphery (B). The tumor tissue was
mostly necrotic, and the reduced tumor tissues were replaced and enveloped with a large amount of
connective tissue with infiltration of abundant inflammatory cells. The tumor cells were expressing
the marked reduction of mitosis (C, D). HE staining. A, B: 400 X, C, D: 200 X . Scale bar=20 u m.
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221 NS ZrER] L W) ERTHY, T
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AR (F I 2-b) 288 b Pl s 4

RS WSRO PUEE GO EMHRIE B
-1,2 %54 L7z D-mannopyranosyl Z E£8H{& L. S
-D-glucopyranosyl-3-O- 8 -D-glucopyranosyl 525 %
BICL OV ax v F Sk TH DL L
RIS TS Y,

7a L 7MW Thl (#4771 AV8—=T
MiB) WEMEAFEL, IFN-y ([ ¥ ¥ —7 =z 01
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BRSO TW DS P Zohk
B D—2% LT, Chlorella pyrenoidosa DI
WD T H ) — R &< ) — R % Tk
LY L o0 HEESh Y, 0%
BRI in vitro TE L { SWIUEEELEZ /R L.
MR TH S Z &, S5 TEMBE 12
9 B VER R S TWw 5,

ATl % < OYIESE DR STV
% ABM & CGF O KRPUES G 2 /R 9 &
R RELIEZ A, ABM: CGF = 70 : 30
(ABM-C) THh s LB 5N,

sarcoma 180 % B2 THHHE L T, ABM-C D]
PRG-I & ) PUEBE AR S5 A3, il
BoAlaRs 28 %12 ABM-C Z 8 L7225, 1E3EK
2 R0 SIS, o IREE o g
Rt LR CTH - 72

F 72, HES~ Y 22BT S ABM-C D 14 H
IR T2 G- O F BIRLRR - AR T U, R
FREARICIZEE 2 IZ R S 9, IR
EREEOWIASE T, Whbwa [JEFEOH L
A | GHBIE SN, HEMEEORRAGED
57z,

ABM-C 1,200 mg/kg/ H YL EOROH 52 TH

MR, BSOS RDFEH T 2 Wi R E S
BOHFHIE RGO N A T EDRHLNE R 72
A% 800 mg/kg/ H TIIHUEBAGMEIZALT L7245
5%%@@%@@mmw%ftto:@£%
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1,200 mg/kg/ HELED ABM-C ¥ 5-31ud, B
R PIESG TSRO SN 2 e b, Fiiik
/INERELE 1,200mgkg/ H & HEEE S 7z,
Freireich EI” 512X MU, ¥ A 209 &k
b (60 kg) & OPUEEHFINC & 5 K& AR
E TR 1M ESNTVWEDT, A
RIS B RO SR B B AR EIX. 1,200
mg/kg X 1/12 = 100 mg/kg. 100 mg/kg X 60 kg
= 6,000 mg/60 kg( & b ) EHM I NIz, fEo Ty
ABM-C DIFRICBIT 5 B ahm1E. # 6g H
ThhLifEgEshsb, LarL, #EREE (e
N & DY AT HEATEE (I - 52000)
DERIZB VT, ABM-C D5 RO R % %
T LD HH ).
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Basal Study on Clinical Optimal Effective Dose of Agaricus blazei Murrill
(Himematsutake) in Mouse Sarcoma 180 Screening System

Hiroko ITOH ', Masaki FUJISHIMA®, Yukari ARAKAWA”
Fukuyoshi NAKATA® and Hitoshi ITO*

' Laboratory of Marine Biochemistry, Faculty of Bioresources, Mie University
*Sun Chlorella Corp., Research and Development
*Powerful Healthy Food Corporation
*Research Institute of Mycology and Pharmacology

Summary

The purpose of this study was examined the clinical optimal effective dose of ABM-C
(comprised 70% of the hot water extract of fruiting bodies and mycelium of liquid-cultured
Agaricus blazei Murrill, cell wall crushing, and 30% of Chlorella pyrenoidosa-hot water
extract (CGF) by oral adoministration (p.o) using sarcoma 180 screening system. ABM-C
was given p.o. twice a day at a certain dose on days 1 through 21. In the group receiving
1,800 mg/kg ABM-C, the percentage of the tumor inhibition ratio was 89.4%, and tumor
regression was observed in 6 out of 10 mice. In the case of 1,200 mg/kg, the tumor
inhibition ratio was 88.6%, and complete tumor regression was seen in 5 out of 10 mice.
In both group, the difference of the tumor inhibition ratio was only 0.8%. As a result, the
optimal effective dose of ABM-C could be suggested about 1,200 mg/kg/day. According to
the theory of Freireich EJ. et al., the difference of sensitivity by antitumor drugs between
mouse and man was assumed for the approximate mouse (20 g) : man (60 kg) =1 : 1/12
ratio. These results suggest that the clinical optimal effective dose of ABM-C for man was
6 g per day. The antitumor activity of ABM-C is host-mediated mechanism and it has no
direct cytocidal toxicity on tumor cells.
(Med Biol 155: 210-216 2011)
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