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Active Polysaccharide and Immune Enhancement of Ganoderma lucidum
Mycelium Cultured in Mushroom Complete Medium
Supplemented with Ginseng Extract
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Abstract After Ganoderma lucidum was cultured in mushroom complete medium (MCM) supplemented with ginseng
extract (GE), crude polysaccharide (GL-GE-CP) was fractionated from mycelium. Among GL-GE-CP from mycelium in
MCM supplemented with 5, 10, and 15% GE (v/v ratio of MCM to GE), GL-GE-15-CP (15% GE) most significantly
enhanced macrophage stimulation and intestinal immune system modulating activity compared with GL-CP in MCM
without GE. When GL-GE-15-CP was further fractionated on DEAE-Sepharose CL-6B, GL-GE-15-CP-II displayed more
potent activity than subfractions from GL-CP on macrophage stimulation, interleukin-12 production, and intestinal immune
system modulation (1.75-, 5.68-, and 1.76-fold, respectively). Anti-metastasis effect against colon 26-M3.1 carcinoma cells
was also enhanced by GL-GE-15-CP-II (72.8% inhibition). In addition, GL-GE-15-CP-II contained neutral sugar (83.00%)
and uronic acid (9.11%), and consisted of Ara, Man, Gal and Glc (molar ratio of 0.39:0.50:0.75:1.00). Furthermore, GE
supplementation helped to enhance the immunomodulation in G lucidum, and it is assumed that neutral polysaccharides

play an important role.
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B AFo)| ARS8 JAWMA (Ganoderma lucidum, GL) 45+
385 5Y7]1%&Y (Cheongwon, Korea)o ZH-E| H-Fiho} potato
dextrose agar(PDA, Difco Laboratories, Detroit, MI, USA)] A}
ARl A 30°CE 1027 vl - 4°Col] BESPHA 45mirt
AjulgFsted ARl S HAEA FXE flste] FAR
dhiljA] o] H7telk 4t5E 5 (ginseng extract, GE)} 2008'd =9l
FAEE ST oA FES sd2 ke SHIAAAT
3] (Jeungpyeong, Korea)llA] £i3te] 54323 £ 65°BxE &
Z3oto] B Aol AME-SHAT

THFEEE I 28 HAMUIXIOIM HHEE! BXIHA A

1099%9] Tkt xS o]-8ate] FAHA FARAC] A
%S AEst, 7P 44 AR ASS YeERd mushroom
complete medium(MCM)Z 7| 2R 2 AA oM, 7 242
BAWIA] 1Ll glucose(20 g), peptone(2 g), yeast extract(2 g),
K,HPO,(1 g), KH,PO,(0.4 g)} MgSO,- 7TH,0(0.5 g)°l At} &,
ol¢} o] M E MCM LrRHA| ] wigRAES AES A, 27]
pH 5.59F 30°CollA] 1047t wijfo 2 AR 8o HExAS
ggstaL o] 20X FFE wiFeArt TR ® GEZL AUt
H FAFEE-SA FARE A 98] 50-L jar fermenter
system(Fermenter Co., Ltd., Cheongwon, Korea)ol*] MCM it
HiA] ol 65°Bx GES Z}Z} 5, 10 B 15%(v/v, 5, 10 2 15% GE)
A7kt SRS VeI AR FES 10%(viv) HET &
pH 5.5, &% 30°C, WHHEE 120 pma} E71E% 04 vwmo =
HjFslATh 59 & FARIE YAHEE](7,600xg, 30 min, 4°C)°]
oz v EeElstaL 3|48 FAAE FAARS] GE H
7bFsmel e FAEEE-9A FARI(GL-GE-5, 103 152 &
Akt

TMFEE-YAHA FARNZRE HAEM XCigo| =X
MCM URHA o] GEE 5, 10 2 15% 7k &3+ dAuj=]
oAl FAMA FARIE wigFet & AR AR =
A FAFEE-YA] FAHI(GL-GE-5, 103} 15)0] &%e] 7
5 #7F8k homogenizerZ 5,000 rpmoA] 1087F #23}ket &
20809] SHTFE 7Isld E4FE3IaL X (No. 2, Toyo Roshi
Kaisha Ltd., Tokyo, Japan)& ©]-&-3t ZHAE &2ttt o3

e AAET|(7,600xg, 30, 402 S B84 IAES A7
3l 5%, F2(Spectra/Por 4, Spectrum Laboratories Inc., Ran-
cho Dominguez, CA, USA) ¥ FZA7x3l] 4+5FZ5(GL-GE-
5, 103 15-HW)E ZA 80tk dFFEES ] 750 &
A7)l sufe] ofeh&-g HUlete] wwkek & 4l ste] A
AES I3t o5 &7 SRl Agslste] F4, A
?, 7% 9 $474%E5 AA GE Artszd wE FH5EE-
Jx| A ZopgERE o2 2A899vH5% GE d7}; GL-GE-
5-CP, 10% GE #7}; GL-GE-10-CP, 15% GE #7}; GL-GE-15-
CP). ¢H, HE 2 HJEEA ANEUZTE22AM GEE H7t
A 25 MCM kA 2k wiekst dut-Px] FARAIE 7]
9} FUg WHoR AHEslY E€4-FER(GL-HW) 2 =04
H(GL-CP)o.2 ZA|5+%

SUEESUNHM PAR| ZCHICESE HOBY CUR

< ekl 15% GE 7t +4525-94 A 2082 (GL-
GE-15-CP)ys & &gt & Z/HFTE HF A7 DEAE-
Sepharose CL-6B(Amersham Biosciences, Uppsala, Sweden)’} %
¥ column(Cl- form, 4.0x30.0cm)®l| loading3tSith E/H+=2
H&2 ¥7(GL-GE-15-CP-)2 WA £&2171 ¥ 0.1, 02, 033
04M NaCl o FHIRLS &AL 7Y, 55 2 &
A7zZ38le] GL-GE-15-CP-IL, 11, Vel Vel FE oz FI319]rt
AEdEEO RN ARhYGA] A e 2t (GL-CP): &
A columnolX E3t] FFF £EHR(GL-CP-DHF 0.1~1.0M
NaCl ¥ 8&%# 92 (GL-CP-II~VIl) ¥¥31%
ZCIEo2RE 2EE ey CigdEsEe 742 9 7o
g =4

DEAE-Sepharose CL-6BZ #-8]d WSy thdd & 74+
2 TG, AT B dd S EF=420 glucose, galac-
turonic acid®} bovine serum albumin(BSA)S A}-8-3}43 phenol-
sulfuric acid®(20), m-hydroxybiphenyl® (21)2} Bio-Rad dye(Bio-
Rad, Hercules, CA, USA)E ©]-8-3} Bradford¥ (22)2.2 #2413}
ot 9, & T AT Joneset Albersheim(23)9] W
Mo BN, |4 AlEE 2.0 M TFA(trifluoroacetic acid,
Sigma-Aldrich, St. Louis, MO, USA)E 121°CollA 1.5A17F 712
sto] 7hRs) 2121 ¥ NaBH,(Sigma-Aldrich, St. Louis, MO,
USA)E o835t 7z} #9492 alditol2 $HIA|7]AL acetic anhy-
dride(Sigma-Aldrich, St. Louis, MO, USA)Z 3 7}3}e] alditol
acetate TE=AEZ  AFAIZATE FAHH FEAE  SP-2380
column(0.2 um film thickness, 025mm idx30m, Supelco,
Bellefonte, PA, USA)©] “d2}¥l gas chromatograph(Young Lin
Co., Ltd,, Anyang, Korea)E ©|-&3lo] B3I =d], A5 74T
2 ®TFY retention timed W]dte] £A8H AT mole
%e ZF peak®] AU} alditol acetate A EAFO R AL
3k & A3l 1 H]E-S molar ratio2 FA] S TH24).

ABSED Al

Female 6+%¢] ICR, C3H/He ¥ BALB/c "}-2= (F)YUELE
(Osan, Korea)ollX] 743 & A=l ¥ Ad B3 2%
&4 HelAlE (Samyang Co., Incheon, Korea)E A3t
WS 249 3 TEAE ujde] RPMI 1640 WA} Hank’s
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balanced salt solution(HBSS)< Gibco-BRL Co.(Grand Island,
NY, USA)ZHE, fetal bovine serum(FBS) Cell Culture Labo-
ratories(Cleveland, OH, USA)°lA], penicillin, streptomycin %
amphotericin Bi= Flow Laboratories(Irvine, Scotland)ell*] 3}
At §HH, Peyer’s patchE 748 oA A9 F54
E 2% 24371 9% Cell Counting Kit(CCK)-8& Dojindo
Laboratories(Kumamoto, Japan)o|lA] <43}t

O3 20X M A IL-12 diks

na2 239K 4L ICR TR-2E o] &35te] B ) nla =y}
Z]¢] lysosomal phosphatase /322 431 tt. ®4], ICR "t
-2~ B7Joll 2mLe] thioglycollate IS FH3IaL 72417 A3}
F Bo® fx9 vEAZHAE RPMI 1640 HiAE o831
3|gatsint. mE R Y ARE 35] AHT T 1x10° cell/
mLo] FE=E ujx]o] EAkAF|IL 96-well plated] 200 uL¥ 2
sle] 37°C, 5% CO, Mlg71014] 2417F ot vl e 2/ well
plate 7]l macrophage monolayerS BAJAIFHATH?25). F-2E]A]
%o AEEL MAE 3 AFst] AASL 10% FBSS $Hr
3t RPMI 1640 HIX1E 7} wellol] 180 pL¥ 253+ $ A93] 3
A3 AF 20 ulg F7IBIAL 37°C, 5% CO, HlS7|olA sl
SRS AFSIAT 24402 Ml F B AAs A
322 AFEE a2 9K 0.1% Triton X-100(Sigma-Aldrich,
St. Louis, AL, USA) 25 uL< 7}3te] mia=23kA] Axehs 83
Al71aL #H]E lysosomal phosphatase®] 7]&dZ 100 mM p-nitro-
phenyl phosphate(150 uL)2} 0.1 M citrate buffer(50 pLyE 3 7tst
T AbgodEl ol A WESAIHTE 1A17F & 02 M borate buffers 3
7Vsle] WHS-S A A|A]Z]Z ELISA reader(Sunrise, TECAN,
Grodingen, Austria)Z 405 nmollA SEEE =43} saline thE
Lol t3 relative activity(%o)= A 8¢ vl zakx] &AS et
WAth26). ¢, E4dstE wEE A= Th) AIXE A3t
Th, AlZZ29] #3315 FHsAY AA48)A E (natural killer cell)
o] sl #d3h= interleukin(IL)-129] Alo]E7IQ] AAkS: &
ez o2 iz 7] Wiel(27) AlRe] naEEsR] 84
stol]l tigk YEFE cytokine levelollA &Rlst7] flste] Al&é} w}
AR A vjgFA-S 3|31 enzyme-linked immunosorbent assay
(ELISA) ®'HS ©]83F kit(Pharmingen, San Diego, CA, USA)Z
IL-12 Yrss& A6t

o,
ol
-

Peyer’s patchE Zfet &atme] &4

C3H/MHe "R EH-E Arlisto] 2783 9] SAISk= Peyer’s
patchs ZA~YA A& & HBSS £do] BAZ petridishol
&7 WRAEIAL 02% NaCldh 498 olg3te] A9} ol&
A& AAS & Peyer’s patch MXZHENE A st AlXd
gale 59 FBSS 73t RPMI 1640 WiA 2 AHsle] 2x10°
cellmLe] MEFER A3 T 96 well platecl] 180 pLH #F
St e g 348 Al2S 208 HUFeke] 37°C, 5%
CO, W71 597k migst & oS 3] FFAE
FA A ARESIAT FFHEE BYF w20 thER W
2HE 358t o3}, AHEE 2.5%x10° cellmLe] AEFE
243 5 96 well plateo] 100 pL® EF3c). £538 Z54
Xof follA] AFT Peyer’s patch A|E9} A|F5Q] wjFde =}
5% FBS &-f RPMI 1640 WA E 742 50 uL® 3 7bskal 37°C,
5% CO, HF71o1X 647 vl F3FATH?28). A5 Peyer’s patch
E AR Auy 248 647 wikE o] CCK-8 &
(29) 20 uLE H7Fslal 4417 HESAIZL 3 450 nmoll A &3 EE

=243t saline HET] ZFME S2 %0 3 relative activ-

ity(%)= ERHSATH

FAT0| ANEy

A7) FdHo] JA E3= colon 26-M3.1 lung carcinomaS
0]-83F BALB/c "2~ F9do] vdox Z24310TH30). =,
BA #AHA AREFE ZAE IR A RS vl B
FASFAL(50, 200 pg/mouse) 28 T colon 26-M3.1 lung carci-
noma A2Z(3x10" cel/mouse)s FHFALE T, 14¢0] A3y
W ke 2E AT T A7 HE &Sl AR
o] FgFHeolo gt pEAE SHAt 4EE FA= Bouin's
LAox Hold FFE AT F I+ FE 45 A=
Fo glo] FUT HES vl (tumor control)} B Eo =
FTFdo] AAEHE AT

X Lo

SHXE|

ARAe gt FAEAL SPSS B Al =2 17 (Statistical
Package for the Social Science, Ver. 12.0, SPSS Inc., Chicago,
IL, USA)S o]&3t AfZdte] a3} ®FH A K(standard devi-
ation, SD)E At&E3te] WA X|+SDE YERI O™ EAHEA
(ANOVA)S AAgt & 7+ S43 7+] /9“4 Duncan's mul-
tiple range test2 p<0.05 FFolA AS3A -

=}

Azt g 03

K

THEES-UXHA DA S| UFEE ¥ ECIEERS
&

50 L jar fermenter®llA] mushroom complete medium(MCM)RFS.
2547 S & FARE Fetal sAzEse] AlEdRE
¢l AR FAR(GLYE ZASHTh B3 GLETH HYg

o] FXE AARIE A7) 218t MCM 7| 2wiA] o 65°Bx
NFEEGES 5 10 B 15% A7ist &3 AR oA vk

2B A FARI(GL-GE-5, 10, 15)% $Z2A%313t
7 s wWE "Hegy FHadE 245y & dF
7] S8l 4 FAE d4-5E 2 oleke A
o AlEtETR] ARG #ARY] EFFE=(GL-HW)F =
FEE(GL-CP, & 0.74%) & THFE=-9A dAHS] @5
%25 (GL-GE-5-, 10-, 15-HW)3& 238 2(5% GE; GL-GE-5-
CP 9EUH] & 142%, 10% GE; GL-GE-10-CP, & 1.96%;
15% GE; GL-GE-15-CP, & 2.94%)2.& &33s}3ch. w4, ICR
2o B7Fo 2 RE 3]s niARuA] &S vk Ay,
FHFEE-GA] A E4FEE(GL-GE-5, 10-, 15-HW)dll
M AEHEE] GL-HWSF #9491 84e] Apolg Holx| &
grou}, 2odg R E GL-GE-15-CP(saline th&72] 1.56H)
7} NEEE 100 pg/mLolAl GL-CP(1.408))E T o8 oz &4
o] 7Y & F AUATKTable 1A). o123k A 23 U
Peyer’s patchs 743 40He oAM= A et 4
FEEEY A9de AEUZRTLY GL-HWS 239 49
2lo] S HolA @gtor} GL-GE-15-CP] 73-$-(1.448)oll GL-
CP(1.328 Rt Fode Idlo 4o 7S 1T &
AATHTable 1B). WL AF=ZFE MCM iAol GE7}F 15%
A7be B dApA oA 9] FAHA FAA vl g T8
g1 ¢ o, yEAEH0]

RS w A7t AR o=ZH
o] IHA EFo] ATl Htr

Y oX,
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Table 1. Immunomodulating activity of fraction from
Ganoderma lucidum mycelium cultured in mushroom complete
medium (MCM) supplemented with ginseng extract (GE)

Table 2. Chemical content and component sugar analysis of the
active fraction from GL-CP or GL-GE-15-CP on DEAE-
Sepharose CL-6B column chromatography

(A) Macrophage stimulating activity

Fraction (100 pug/mL)" Relative activity (%)
Control (saline without sample) 100.00£10.36*2
GL 122.29+4.04°
Hot-water extract GL-GE-5 1 1456:|:404b
(HW) GL-GE-10 124.23+8.72°
GL-GE-15 123.23+7.49°
GL 139.97+4.44"¢
Crude polysaccharide GL-GE-5 134.3244.03%
(CP) GL-GE-10 149.30+8.26°
GL-GE-15 156.43+5.03°
(B) Intestinal immune system modulating activity through Peyer’s patch
Fraction (100 pg/mL) Relative activity (%)
Control (saline without sample) 100.00+£2.77
GL 119.44+4.10%
Hot-water extract GL-GE-5 111.12+6.49°
(HW) GL-GE-10 121.33+8.94°
GL-GE-15 122.1149.53¢
GL 131.96+9.46"
Crude polysaccharide GL-GE-5 132.37+7.56
(CP) GL-GE-10 142.29+9.728
GL-GE-15 144.40+£15.5°

YGL; G lucidum mycelium cultured in only MCM without GE, GL-
GE-5/10/15; G lucidum mycelium cultured in MCM supplemented
with 5, 10, or 15% GE.

PResults expressed are mean=SD of quadruplicate samples, and means
Wit(l/l [()i)ifferent superscript letters are significantly different in HW®® or
CpAD),

S
AT 20.04%) AT = 6.83%2] AR FLAEo] & Wb
W, A ZRTC GL-CPE 87.62% A 2 9(7.03%) 2
G A (535%) A et UeS G & AATK(Table
2). &, GL-GE-15-CPX= GL-CPRT} SAGS 7HAshaA Ahd
o2 o] FUtEe] R FAEYN S48 AT T
oA GL-CP} #9149 Aol& yehgozn HISA F3lo|
F2 g3t 39 sAS AAe FAoh wEbd GL-GE-
15-CP9} A FE)272 GL-CPE 0] 2n 32 HEste] &
A vty &4 g gt AR 2 4TS HE
o FHFEE-GA FAHERE Egd 24 ggIEe
T4 54E AAEAL sk

ZCIetEl2o| DEAE-Sepharose CL-6B £& U DiojghM
ANk A] FAA ZohdYRET HEA o] SX1E 15% GE

A7 5 AR GA wjgE FAFEE-GA AR 20

Y &(GL-GE-15-CP)2. 27 E] WAL thgi-g Resl7] 93t

GL-GE-15- GL-GE-15-
CP CP-II

Yield (%)” 0.74 0.13 2.94 0.16

Chemical content (%)”

Neutral Sugar 87.62+3.74> 89.53+2.21° 73.13+3.86" 83.00+3.68"
7.03£0.81% 5.82+0.62° 20.04+2.65° 9.11£1.56°
5.35£0.65® 4.65+1.08° 6.83+1.48> 7.89+1.64°

Fraction" GL-CP GL-CP-11

Uronic acid
Protein

Component sugar (mole%)

Arabinose 0.77 12.67
Xylose 6.53 1.72
Rhamnose 0.25 0.97
Fucose 10.11 3.15
Mannose ND 28.32 ND 16.02
Galactose 31.77 24.09
Glucose 16.43 32.27
Uronic acid 5.82 9.11

YGL-CP or GL-GE-15-CP; crude polysaccharide from Ganoderma
lucidum mycelium cultured in MCM without GE or supplemented
with 15% GE, GL-CP-II or GL-GE-15-CP-II; the active fraction
eluted by 0.1 M NaCl.

YYield; percentage (%) against of the raw material weight.

JResults expressed are mean+SD of quadruplicate samples, and means
with different superscript letters®® were significantly different in each
nutrient. ND; not determined.

o] DEAE-Sepharose CL-6B(CI" form)2] 50235 o] 83k
aznteEad v s 2489t GL-GE-15-CPE /-2 £33
7h¢] B1&2 8E(GL-GE-15-CP-I, DEAE loading % th®] &
12.20%)3} NaCl 0.1-04 Mol|X &% 419 S2EE(0.1 M; GL-
GE-15-CP-Il 4& 5.33%, 02M; GL-GE-15-CP-Ill & 16.47%,
03M; GL-GE-15-CP-IV & 1620%, 04M; GL-GE-15-CP-V
TFE 1.80%) 22 EIFArHFig. 1A). A, A EWZZ GL-
CPE 5 A EF3t9 GLCPIDIW 23, F&
8.26%), GL-CP-II(0.1M, & 17.12%), GL-CP-II(02M, +&
12.46%), GL-CP-IV(03 M, & 336%)2t GL-CP-V(04M, &
244%) 2 GL-CP-VI0.5M)$F 1.0M &Z3E(GL-CP-VIDS &
< 4 JSoHFig. 1B). 2 GL-GE-15-CPo|4] NaCl 0.5M ©]
d BRI EEEHE o] HEFA FUA, GL-CP| NaCl
059 1.0M F=oA §&F¥ JES F4T 2 T Tl
3] HA7] wldol GL-CP-VIS} VIS ARzl AQ]A]
ZAth. 24829 DEAE profileZ Blw3 A7, GL-GE-15-CP
ZHRE 0.1M NaCllA $&¥ FE(GL-GE-15-CP-I)) A&
Z79 GL-CP-IIEt} S4%9= thldo] AA3] 7HAEE profile
<, 02MZ 03M NaClelA 8&€ €0 GL-GE-15-CP-llI¢k
VoM ASUlZaEl Ao dA3] S7EHA o]
228 profilee LERNATE FEEH, GL-GE-15-CP £89l|4= NaCl
05M ©]de] sl GL-CP #3= g=A FEOo=Z 94
2 2 profilee] HEHA] ¥ot FHFEE-FA A 2ohd
Yre NEUREY GL-CPee vE UggRe 74 2 BxE
e e Ao g ERI=AhFig. 1).

SHH, DEAE-Sepharose CL-6B] o] 2n A& Fole] &
e YRE] HAYKS AES A7 Fig 2004 vehd ublet
7ro] mlm 2] BAo)M = GL-GE-15-CPEHE £3¥ GL-GE-
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GL-GE-15-CP-1 GL-GE-15-CP-IV
1.00 ro1 o -
0.75 - o
Z
=
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!
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(A) Fractionation of GL-GE-15-CP

Absorbance
=== (D) U0 [DEN

N,

7 . @
Ul L@ Gl

0 100 200 300 400 500

Fraction Number

(B) Fractionation of GL-CP

Fig. 1. Elution profile of GL-GE-15-CP or GL-CP on DEAE-
Sepharose CL-6B column chromatography (CI" form). GL-GE-
15-CP; crude polysaccharide from Ganoderma lucidum mycelium
cultured in mushroom complete medium (MCM) supplemented with
15% ginseng extract (GE), GL-CP; crude polysaccharide from G
lucidum mycelium cultured in only MCM without GE. Column size;

4.0x30 cm. @; carbohydrate (490 nm), O; uronic acid (520 nm), V¥;
protein (280 nm).
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Fig. 2. Macrophage stimulating activity of subfraction from CL-
CP or GL-GE-15-CP on DEAE-Sepharose CL-6B column
chromatography. "CP; crude polysaccharide from Ganoderma
lucidum mycelium cultured in MCM without GE (GL) or
supplemented with 15% GE (GL-GE-15), CP-I; subfraction eluted
by DIW, CP-1I~V; subfraction eluted by 0.1, 0.2, 0.3 and 0.4 M
NaCl. Results expressed are mean+SD of quadruplicate samples,
and means with different superscript letters were significantly
different.
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Fig. 3. Interleukin-12 production of the active subfraction from
GL-CP or GL-GE-15-CP on DEAE-Sepharose CL-6B column
chromatography. "GL-CP or GL-GE-15-CP; crude polysaccharide
from Ganoderma lucidum mycelium cultured in MCM without GE
or supplemented with 15% GE, GL-CP-II or GL-GE-15-CP-II; the
active fraction eluted by 0.1 M NaCl. Results expressed are
meantSD of quadruplicate samples, and means with different
superscript letters were significantly different in 100 pg/mL®9.
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Fig. 4. Intestinal immune system modulating activity through
Peyer’s patch of subfraction from GL-CP or GL-GE-15-CP on
DEAE-Sepharose CL-6B column chromatography. "CP; crude
polysaccharide from Ganoderma lucidum mycelium cultured in
MCM without GE (GL) or supplemented with 15% GE (GL-GE-
15), CP-I; subfraction eluted by DIW, CP-1I~V; subfraction eluted
by 0.1, 0.2, 0.3 and 0.4 M NaCl. Results expressed are mean+SD of
quadruplicate samples, and means with different superscript letters
were significantly different.

Table 3. Anti-metastatic activity of the active subfraction from

GL-GE-15-CP  on DEAE-Sepharose = CL-6B  column
chromatography
Number of lung metastasis (Inhibition %)?
Fraction"
0 pg/mouse 50 pg/mouse 200 pg/mouse

Tumor control®  124.0+£7.9 (0.0)° - -

GL-CP - 84.0+£5.2 (32.3) 68.0+7.7 (45.2)°
GL-CP-II - 80.2+5.4 (35.3) 55.3+5.9 (55.4)°
GL-GE-15-CP - 69.5+4.1 (43.9) 54.249.9 (56.2)°

GL-GE-15-CP-II - 58.8+6.3 (52.6) 33.8+6.1 (72.8)°

DGL-CP or GL-GE-15-CP; crude polysaccharide from Ganoderma
lucidum mycelium cultured in MCM without GE or supplemented
with 15% GE, GL-CP-II or GL-GE-15-CP-II; the active fraction
eluted by 0.1 M NaCl.

JFour BALB/c mice per group were administered 7i.v. with each active
fraction 2 days before iv. inoculation of colon 26-M3.1 carcinoma
cells (3x10* cell/mouse). Mice were killed 14 days after tumor
inoculation for evaluation.

“For lung metastasis inhibition, control is tumor-beared one without
any active fraction administration.

Results expressed are mean+SD of quadruplicate samples, and means
with different superscripts were significantly different in 200 pg/
mouse dose.
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