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LEM OO 5 T, EFEEIEEICER L, MEEK L BEENEBESEHESAR D S o7 (HIFR
60.6%), @LILHNEIZ0.9% LEM H 5B ICEBETH -7, [HiE] BEASEL L TO LEM & BRM
(biological response modifier) MIfEMIC & ) HLUREOTEEMELRTOT, HKRICHDWREMEATR
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Anti-Tumor Effect of Lentinus Edodes Mycelia Using a Rat Model with
High Lung Metastasis (GKS-HL) Established in Our Department
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Summary

Aim : Anti-tumor effects of orally administered water-soluble fraction prepared from culture medium of
Lentinus edodes mycelia (LEM) were examined using a rat model with high lung metastasis and peritoneal
carcinomatosa. Methods and Results: @ In a high lung metastatic model induced by sc inoculation, the
group with 0.3% LEM po administration showed significant inhibition of the primary tumor (inhibition ratio
47.4%) and lung metastasis (% of metastasis 42.9%). @ In a peritoneal carcinomatous model induced
by ip inoculation, the group with 0.3% LEM po administration showed significant prolongation of the
survival period, and reduction of the ascites and intraperitoneal tumor (inhibition ratio 60.6% ). 3 However
these effects could not be induced by 0.9% of LEM. Conclusion: LEM as a health food may become one
of the standard biological response modifiers in cancer immunotherapies.
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IR REEMANER S, R L OBET,
HEMRATABAINTWEERY 0, Y147
MWEHSNTWD, $hbb, Y457 3ERHRT
b #9300 4E T2 H AN LHEBEA G S 1, 1969 4712
Chihara 512X ) ¥ 4 & 7 BkHHWIC X )
BN\ FHELHEERTH % Lentinan DL
[EGZNRA R SNz DK%, V157 (FFE
1K) DB L THREERAKIZOWVTOBEIEA
7o ZDORMPT, Y PTFEDEN) T TH SN
#' A (sugar cane bagasse) % FH & L7z[EE
B4y rREEREEL, T8kt L
IFRRATHLIA Y TRAREHMEY (Lentinus
edodes mycelia : LEM) ZHEREAMLE LT
BRI INTWS, L2L, LEM OBEEIER I
M aMET LR, REBERHCEES
T\,

ZZTHE, REETHILLFE?»S 7 v b
HAASMEBAg (GKS-HL) /8L, M L
JEREBRE IS RIZT B OHALREIZB T 5
LEM OFEBER LR L, KH O %ERE
(biological response modifier : BRM) %j# D
T REE % B AT L 72,

I. HMRMREAE
1. XBREY & XREE
FEERIZIZHARSLC THE S 17z 4 Ao M

F344 5 v F 2 HW, EEIZF344 5 v M2 diethyl-
nitrosamine JEMENIR G- TS L 72 FE T, 2h
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ARTRELTESON:-BRIEBREZ in vive
selection L CIE#Y L7 GKS-HL fE# (H4bE!
fFHE) TH b,

2. MEFE

1) BEW'E LEM OHi¥k

LEM Ek® 1354 2, Bl k% oz 72 B
By A 5 r ik, TEAREERNT T
#L, Kk, BE (kVvs—+¥, Fo5r7—+)
2D, IE, BELZL0EHENLLIZLDOT
Hbo ERIIIHEEL Y5 % %177 LEM
FARZEFEENC0.3, 09%&%25 LI ICEEL
7- LEM & F k& Fv 7z,

2) EBRET NV OIERE

BTV 48K T v FF34 () &4
EHNCHE KA B S LEM #124717, LEM #1C
FERZERHET0.3, 0.9%& %5 L9 ICHEE
L7- LEM &Rk %, *tHEEICIE7 L7 HWEE
HEFREFEE (CE-2) =, ThFNh 7 HEEOR
5 L7, KT, LEM&O#%5TH B IS 3E %
F1» GKS-HL fifis % RPMI-1640 5 #1112 C 1 X
108 f8/mi \ZFAET L CHEFL P Bl 2 1B L, 2o
Iml &2 EEHETICEARMEL CHMERZE 7L
(high lung metastastic model) %fE8 L7z, &
BREECIIES AL D LEM &5 % Ftlf, Bk
10 8 B 2430 S & i, BF, BIENZ Lo
MEXARMICEE L (Fig. 1), F#Mbz, &
AR [(BE) X (FE1%)%/2] & #imsl= (%)
[(A—B)/AIX100 B L Uit EH BT EE L
72ET, LEM &5 (JH) #ozhsd L oM
THBME Lz, 72720, AIXBEOEEARE,

inoculation (GKS-HL) autopsy
ip or sc IPT metastatic nodules of the lung
rast rat Y—Y \ 4 Y
-iw ow 4w 10w
A | 0.3% LEM or 0.9% LEM po ]

() [ 0.3% LEM or 0.9% LEM po |

(A) : high lung metastatic model,
IPT : autopsy for intraperitoneal tumor

Fig. 1 Experimental design

(B) : peritoneal carcinomatous model

1X10° of tumor cells (GKS-HL) was inoculated ip or sc on week 0, LEM
was orally administered everyday from on week—1 to autopsy (ip: for 4 weeks,

sc: for 10 weeks)
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Fig. 2 Comparison on tumor growth curves according to dose of LEM
*: p=0.0073 between Control and 0.3% LEM

BIZHBHEOEEAHETH 5,

MR AT TV LEM&O#%5 7THBIZ1X
10° {8 > GKS-HL #lifa % FERE A ~EARSHE L TH
PR S E 7N 2R 72, BRERBECILIESIE
Wi D LEM #&5- % 6el), Bk 4 HE 128
HEFE X, MPEAEK & BERENERRARE 2 IR IC
B LT, EBEHoRER (IPT) ZllE
L7 (Fig. 1), Ha#EIHIE (%) 12 [(A—B)/A]
X100 2k W EHL, SEMTEYEL KD, *f
R L O CTHEBME L7, 72, BH%SH
H I CHEFEE L CERFE (K6 E) 23K
Dz, BB, AINBEROEEEE, BIIHEE
DEBEETH 5,

3) MatF BT

Bon-fllEfEix, FHELFEERZE (mean
+standard error : SE) TFR/RL, 2 HHOKE
I21x Mann-Whitney’s URE 7213 x *HREIZT
HEL, FAEFEOHMIZIE Kaplan-Meier
BV, #EF B R AT I logrank & A W
p<0.05 xFEZEDH ) LHELT,

I & &

1. [EHEmEmhE

KR 10 B B o EE AKX, 0.9% LEM
BA%92.0+14.4 (em®, DITHfIEWE) & xfiE
? 139.4£25.7 \Z A~YKMET, 34.0% O HHll%h F
MEE SN, —F, 0.3% LEM #id 73.3+8.1

Table 1 Comparison on rate of lung metas-
tases and number of metastatic
nodules on week 10 of tumor sc
inoculation

Number of
metastatic nodules

92.38+20.49 j

9.57+ 6.77
53.33+26.61

Groups Metastases (%)

Control 100% (8/8) j i
0.3% LEM  42.9%(3/7)
0.9% LEM 83.3%(5/6)

Control—0.3% LEM : p=0.0125 (*),
p=0.0260 (%)

£ 0.9% LEM BEIZHAERME T, HIHISRIE 47.4%
EXTEBBEICHANAEE (p=0.0073) OHEFHENH] 2z
~ L7z (Fig. 2).

2. [RGB

GKS-HL #### 10 B H ot ik, xHRE
(100%) 12k~ 0.9% LEM B7% 83.3% & 8B EEK
TL, 0.3% LEM B3 42.9% £ % (p=0.0125)
DEMEZER U720 —75, FEH O KRR I #52 #
gL, oHEREE (92.38+20.49 fH) 1ZHN0.9%
LEM 4% 53.33+26.61 ff & 4> L, 0.3% LEM
B2 9.57+6. 7T L AE (p=0.026) DIEMETH -
7z (Table 1),

3. BMBEEXETINTOEER

PR AR I BED 49.7+1.7 HIZHkX
0.3% LEM #£553.7+1.7 H: B# (p=0.01) ®

Presented by Medical*Online



608

100 ===

Biotherapy

90
80 -
70 +
B0 o : Control

50 4 =--=- :0.3%LEM
40 4 — :0.9% LEM
30
20 +
10

Survival (%)

# 1 p=0.01
(Control — 0.3% LEM)

.....

........

0 =T I T

0 10 20 30

T 7 | =]

40 50 60 70 80

days after inoculation

Fig. 3 Comparison of survival curves according to dose of LEM administration

after ip inoculation of GKS-HP

Table 2 Comparison on clinico-pathological
findings about volume of perito-
neal metastases and ascites on
week 4 of ip inoculation

Groups IPT (g) Ascites (%)
Control 10.9140.89 100 (10/10)¢
0.3% LEM 4.30+2.54 50 (3/6)°
0.9% LEM 7.52+1.55¢ 100 (6/6)7

IPT : total volume of intraperitoneal tumor
2P p=0.047, *: p=0.063, ¥*: p=0.013L,
o: p=0.0455

HEEZBDH, 09% LEM #1249.5£1.7H &
EIASNLh o7 (Fig. 3), B, EEBIE
#80 HHDOEET0.3% LEM B2 6 /4 B4
tumor free DIKEETHEFLTBY, Z0HDHE
FEN B & OB T~ ES; B A HERC b #E K
BLUETEEOEEFIIAL N Do 7,

4. BEREBEERER (IPT)

MERENFAE 4 8 B OFREET, PR K 3t
B#EEL 0.9% LEM H#Cca2flIcBEg 29,
0.3% LEM #13 50% & xfFB# (p=0.0131) B &
1070.9% LEM # (p=0.0455) (2~ EFEOHH
ERL7z, —H, BIMEICEEANSEREE &
BL-REEERIPT (g) &, MEHO 1091+
0.89 12~ 0.3% LEM #A54.30+2.54 (#l =%
60.6%) A E (p=0.047) IZIKME T, 0.9%
LEM#T% 7.52+£1.55 (#fl= 31.1%) & {&fE

& 7 1A (p=0.063) "B S 7z (Table 2),

ERALBIARET Cld, RTERERIIMERRIE T, BEMIRERE,
WIS B oREs B S L (Fig. 4a), 0.9%
LEM B b RIERALICIBIE DA S L7z AY, ZDFEE
IEBEEICHEBETH -7 (Fig. 4c)o — K,
P BRI RE T 5 Lt IREE (10/10) & 0.9%
LEM # (6/6) 3 &I E 225725, 0.3%
LEM #3 2/6 (33.3%) LAKMECHEREE L DRHIC
BHEZE (p=0.0029) HASN, %8B, 0.3%
LEM B CTOEBEREORAEITEICER T, o
BBHENDERBIZIIEACBE SN2 o7
(Fig. 4b),

m £ £

YA YRR ALY (LEM) OfERBREIC
BLTid, siv A v 2ERTY, FFSaERs 0 1E
R R 2 & O&BEEEOFE AR
ENTVWAEEHIZLEM ORIEFREIEH & L T,
interleukin-1 (IL-1) EEOTEY, <7077 —
COWBEREL Z Va2 — A HBOTTHE"Y, anti-
body - dependent cell mediated cytotoxicity
(ADCC) 1= & 2 FFifa R & D', HUlE B 1%
FZO 5 EhRE SN TWAh, —7, Lentinan
MUY A 4 rEkO 7 Va—A%ERFTET S
B-1,3 7 W, 1969 4E (T sarcoma-180 (2
Xt A PUEES RV, HEAEOBEENY 2 O
77 —JI2BIF 5 PGE:, IL-10, IL-6 DELE %
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a) Control

b) 0.3% LEM
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c) 0.9% LEM

e

Fig. 4 Effects of LEM po administration comparing the gross findings at autopsy on week 4

of GKS-HP ip inoculation

WA 2, IL-12°° NO &M% L5 L Thl B2
HCRERIER Y L L CHRICHE ShTwb,

EZATLEM I, AL L TIdEERmO
HHICET 525, REABETHIILZZ v PHRA
B TV MAEF AR Z TR L 2555 Hw
EBREEEETHAILHHLLOT, ETH D
WIEEEANRA CRHE S N H 5 Wik
JEAKIZR 92 LEM OFtlEE R A MZE L, ki
HEREEIDIITH S,

1. LEM OfEH8%E & SR HHIRIRICDNT

GKS-HL #ifgix, diethylnitrosamine o fif &
NG T LT v MR, R TRIEL TH
L BRI R % vy, in vivo selection %
By RLCERLA-BREMERET LT
5", A GKS-HL 135 FRH$ 5 & JE5 R
TEWILER RS L, Mz IR
$575 b MEOEBEAICHEMLRF L RT
DD, MOTHHZERETVEHESEL T
5

4], LEM % 0.9% & 0.3% i CRES A 1
FRME L D EEROIRG LS, R TRAEREE O
BEAHIE 0.3% BEDS IR 5-5E 12 LA B o I 2R
L7z, £72, HHEAHEIED 0.9% LEM # 0 34.0
%2, 0.3% LEM B Tld 47.4% & 5\ Hif %0
KR L7z, FRRICHESERL X AR &
$120.9% LEM # CERE 0 #flA%, 0.3% LEM
HTHEOWHI»BIE S Nz, — IR SR #
T, PURE 5 % F I3 I vp o5 o 0 1 AR Ar 1 L2 3 ok

T5A, LEM OB A1 09% OFE g LD
0.3% DR BE D 1T 5 A3 v BRI B FE ) &) R &
L7z — RIS R O BB R R (J 8 B K
FHTIE R, BERGRERFELHEE ST
WBHDT, fll4 DIEFI THRGIRE L #ER TS
FHRIVWMOENT WD, —KERTHHSI ATV
OK-432 % Su-PS (polysaccharide extracted from
Su-strain of Streptococcus pyogenes) FJ# X
JEDKEENG, FhEr BREE T L HEREED
HERESEESRTNET,

VEFBET & L C Lentinus edodes mycelia M 7K
wEEEY (LEM) BX U7V a3 — VARG S
(LAP) &, in vivo 5 TT v s OJEKIF#E
AH414 OWFEETIE S 2 Z E AL TWw B Y,
DG, TIVI—VAESETHS LAPL OiF
BOEEFEFIO—R, TS5/ A% EHT
EAFOS VA Y EEEOBHBEETY,
interferon (IFN)-y OEAB L U NO:2 iHME LA
EFOFEDSHE SN TV B, —H, Hkdid
TR £ 70V CRFE G OEBEAT100% 128 L,
LEM (300 mg/kg) #MO#%5 RT3 05 40~
T5% KT L, fER#F L LTNK#Miae~ 7 o
77 =V BRGRITEEOWHICKRECEE LT
VB ERNTWEY, $42bb, LEMIZL Y IL-
13 SRR c#R S, FFo NK #ilg =
vru7y TR EMLS SR, FRBRAO
IL-1 3 25885 S 1, NP o 3N A RN AE
HLibnEzTH2"™, 4E, LEMEO#KYS
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&, MMl L MEPOF A b A VIRERE
RERYICHIE L 72D T, 2 0FZ IR T TH

HETEFETH 5,
2. JEMEEKICWT S LEM OS5 0OHES
FHRICDWNT

GKS-HL #Mifa % JERENEARH L CERL /-
FEMEEEAE T VT, LEM 2 BROXEHRST5
L, PHAEFHIMIZ0.3% LEM B CTHEICER
L, BiE%80 HE DR N CHEZHEML T
A BB S o7z, LAL, 0.9%
LEM B CI3IER 58 L OMICEEIA LR D>
720 F72, 0.3% LEM B 130} FEEE (2 e~ P g 7k
PEBEIAR L, BENOEBEH*&HE LR
HELAEEIIA R, K 0.9% LEM #o
31.1% 12N 60.6% & HWHEES R ISBHE S N
oo FRIZHIRRIS O HRFT R CIEF G0 HE B Tl A
FRIET, BEMUERE, BRBECESEOBENA SN
7=DIZHR L, 0.3% LEM #O%&5#TIZAEREILD
%, bTDPICERTBICEEERREA R L CE
BINTEBETHo 72,

LEM O##% 512 LT, %A 5413 azoxy-
methane FH5 KB CHUESE R IEERR S X
DEOZGOIEIVPERL TV EHBEL TS,
FHELT, HLEICHBET Y vl
GALT (gut associated lymphoid tissue) #%F
BT, THIIHILERERAR I CHES 5 ) v /8
BRREMA, /A TR EFLET DY YoNE
B, XSICIBEREY VSR EIC L VR IR T
w2, zhwz, LEM O&O#%S52X ) i1t
EME O RIERETH D GALT ~ORIEB L O
IL-1 B 2SE N HF CHgsk S, BF o NK #ifiz
w77 —YERiEEESE, FRBEAD IL-
1A S N R, BRI
ENZBDLEZTVE, FAKICSEORKET,
LEM OHEFR R M@ € 7V & 0 F 1%
REFNVTHETH>-HHOFELUEFIZL S
LHEBL TS, B, HEKBFHEONIEIS,
GALT 133 7 & R AR 12 S P 19 12 7E H
L CTHAKDOEFEELERT 2@ X 29EE ShTwn
A%, COREIREBEMLLEREIN TV,
Zhwz, LEM 0.3% OO 58 CHEEERE
HEEHOARE L CRO LN-BE D T fE
LRDONED, SLLARHADPLETH L,
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5T, LEM OFEE R IIMEmRET LV LD
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JERENRE AR 80 H B I [RRIES % FRAE L 7275,
INEER L LD, MOH2OMF TRER
PUEBGREFFE I NI RS SN2, £
nwz, LEM & O% 512X ) BRM WIER %
FETXDREITREINI-OT, SHRILFEE
B OPERER, STEWFNFECL LER
B ORI E L R SN,

s b ¥

Lentinus edodes mycelia | 0.3% i T 5
57y b HAEMERE 7T VIZEWTRER,
M B L S/ BICIEE I 2 0] L, PERE
RETNVIZBWTOAEFHHMOER L KRS X U
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TV 2 W REEA R S 7z,

%P, RFFRIIEEFIRB G FHIE (14657303) 12 &
D #ifT L7z,

x ™

1) Chihara, G., Maeda, Y., Hamuro, J. et al.:
Inhibition of mouse sarcoma 180 by poly-
saccharides from Lentinus edodes (Berk.)
Sing. Nature 222 :687-688, 1969.

2) Sugano, N., Hibino, Y., Choji, Y. et al.:
Anticarcinogenic actions of water-soluble
and alcohol-insoluble fractions from culture
medium of Lentinus edodes mycelia. Cancer
Lett. 17 : 109-114, 1982.

3) Sugano, N., Choji, Y., Hibino, Y. et al.:
Anticarcinogenic action of an alcohol-in-
soluble fraction (LAP1) from culuture
medium of Lentinus edodes mycelia. Cancer
Lett. 27 : 1-6, 1985.

4) SiAREENS, HEBER, WIT Bk - Ml HEEESRME
(Lentinus Edodes Mycelia) ORI HYIIC &
% Azoxymethane %7 v MRBEREICHT S
EIzhE. HAKBILMBSE 43 : 178-191,
1990.

5) FHAFFR, HEEX, WAET - M : Lentinus
Edodes Mycelia (LEM) O#O# 512 & 5 itz
BIHEIZNE. Biotherapy 6 :763-765, 1992.

6) KIGHRE : ¥4 ¥ 7 BRI OB ALER.
Bio. Industry 15 : 44-51, 1998.

7) Suzuki, H., Okubo, A., Yamazaki, S. et al.:

Presented by Medical*Online



#16% H6 5 20024611 A

Inhibition of the infectivity and cytopathic

effect of human immunodeficiency virus by

water-soluble lignin in an extract of the
culture medium of Lentinus edodes mycelia

(LEM). Biochem. Biophys. Res. Commun.

160 : 367-373, 1989.

Suzuki, H., liyama, K., Yoshida, O. et al.:

Structual characterization of the immunoac-

tive and antiviral water-solubilized lignin in

an extract of the culture medium of Lentinus
edodes mycelia (LEM). Agric. Biol. Chem.

54 : 479-487, 1990.

9) Yamamoto, Y., Shirono, H., Kono, K. et al.:
Immunopotentiating activity of the water-
soluble lignin rich fraction prepared from
LEM—the extract of the solid culture me-
dium of Lentinus edodes mycelia—. Biosci.
Biotech. Biochem. 61 : 1909-1912, 1997.

10) Mizoguchi, Y., Katoh, H., Kobayashi, K. et
al.: Protection of liver cells against experi-
mental damage by extract of cultured Len-
tinus edodes mycelia (LEM). Gastroenterol.
Jpn. 22 : 459-464, 1987.

11) Mizoguchi, Y., Katoh, H., Kobayashi, K. et
al.: Effects of extract of cultured Lentinus
edodes mycelia (LEM) on polyclonal anti-
body response induced by pokeweed mitogen.
Gastroenterol. Jpn. 22 : 627-632, 1987.

12) siAREE, A M#, KAR B - i HEE LM
¥ LEM H @ FEsOfREt—< a7 7 —
JEMALB L) UG ELESE—. BEFOHW
A 138 : 441-442, 1986.

13) O, WETA, LA HE - 42 : Lentinus

8

~

611

edodes mycelia ¥5# it (LEM) OREFM
Rl E B L OHIREEICRIZTZE. I - BB -
15 : 127-135, 1987.

14) Sasaki, T. and Takasuka, N.: Further study
of the structure of lentinan, an anti-tumor
polysaccharide from Lentinus edodes. Carbo-
hydr. Res. 47 :99-104, 1976.

15) Murata, Y., Shimamura, T., Tagami, T. et
al.: The skewing Thl induced by lentinan is
directed through the distinctive cytokine
production by macrophages with elevated
intracellular glutathione content. Int. J. Im-
munopharmacol. 2 : 673-689, 2002.

16) Jil#k B, FHEECH, FERHKHEE - L . GKS-HL H
REERE T TV OMEKIZ DWW T, Biotherapy
16 : 587-594, 2002.

17) WOz, B, FEEE - i OK-432 W
Bt & Bpr#eG-a. s & ALE#E 21 ¢ 2108-2110,
1994.

18) Hibino, Y., Konishi, Y., Koike, J. et al.:
Productions of interferon-y and nitrite are
induced in mouse splenic cells by a
heteroglycan-protein fraction from culture
medium of Lentinus edodes mycelia. Immu-
nopharmacology 28 : 77-85, 1994.

19) Morinaga, H., Tazawa, K., Tagoh, H. et al.:
An in vivo study of hepatic and splenic
interleukin-1/5 mRNA expression following
oral PSK or LEM administration. Jpn. .
Cancer Res. 85 :1298-1303, 1994.

20) BE %, LAFEE, FEHEE - b HERL R
SERIERE. RETES 37 : 1211-1216, 1982.

Presented by Medical*Online



	0605
	0606
	0607
	0608
	0609
	0610
	0611

