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ABSTRACT: Armillaria tabescens, one of edible and medicinal mushrooms belonging to Agaricales of Basidio-
mycota, has been known to have outstanding curative effects on chronic hepatitis and cholecystitis and inhibitory
effects on the sarcoma 180 and Erhrlich carcinoma of mice. Neutral saline soluble (0.9% NaCl), hot water soluble
and methanol soluble substances (hereinafter referred to Fr. NaCl, Fr. HW and Fr. MeOH, respectively) were
extracted from fruiting body of the mushroom. In vitro cytotoxicity tests showed that crude polysaccharides were
not cytotoxic against cancer cell lines such as NIH3T3 and Sarcoma 180 at the concentration of 2000 zg/ml. Intra-
peritoneal injection with crude polysaccharides exhibited life prolongation effect of 28.8~46.5% in mice inoculated
with Sarcoma 180, respectively. Fr. NaCl improved the immunopotentiation activity of B lymphocyte by increasing
the alkaline phosphatase activity by 1.8~2.1 folds, respectively. In case of Fr. NaCl, the numbers of peritoneal exu-
date cells and circulating leukocytes were increased by 9 and 1.9 folds, respectively.
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Table 1. Recovery rate of crude polysaccharides extracted
from fruiting body of Armillaria tabescens

Fraction® Weight of the used  Weight of Recovery
mushroom (g) extract (g) rate’ (%)
Fr. MeOH 400 94.52 23.6
Fr. NaCl 400 4.16 1.0
Fr. HW 400 10.49 2.6

*Fr. MeOH; Fraction extracted with 80% methanol, Fr. NaCl; Fraction
extracted with 0.9% NaCl solution, Fr. HW; Fraction extracted with
hot water.

"Recovery rate (%)= [Weight of extract (g)/Weight of the used mush-
room (g)] x 100.
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Fig. 1. Effect of crude polysaccharides® extracted from fruiting
body of Armillaria tabescens on the life span of ICR
mice’ inoculated with Sarcoma 180 (i.p. injection®).
*Fr. MeOH; Fraction extracted with 80% methanol, Fr.
NaCl; Fraction extracted with 0.9% NaCl solution, Fr.
HW; Fraction extracted with hot water. "Each experi-
mental group consisted of 10 mice. “i.p. injecion intra-
peritoneal injection.
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Fig. 2. In vitro cytotoxicity of fractions extracted from fruiting
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(B) RAW264.7, (C) RAW 309 Cr.1. Concentration of
cells was 1x10° cells/well. The Fr. MeOH was
extracted with 80% methanol. The Fr. NaCl was
extracted with 0.9% NaCl solution. The Fr. HW was
extracted with hot water. ICy, means 50% inhibition
concentration.
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Fig. 3. Effect of fractions extracted from fruiting body of
Armillaria tabescens on proliferation of murine spleen
cells. Concentration of spleen cells was 2 x 10° cells/
ml. Proliferation of murine spleen cells was measured
after 48hours of incubation by MTT method. Fr.
MeOH was extracted with 80% methanol. Fr. NaCl
was extracted with 0.9% NaCl solution. Fr. HW was
extracted with hot water. LPS (lipopolysaccharide) was
purified from Escherichia coli 0111:B and was used in
positive control.
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Fig. 4. Effect of fractions extracted from fruiting body of
Armillaria tabescens on the alkaline phosphatase activity
in the murine spleen cells. Alkaline phosphatase activity
was calculated as follows: Alkaline phosphatase activity
(o-nitrophenol  zmol/1 x 10°  lymphocytes/60 mins) =
1.15 x optical density at 405 nm. MeOH was extracted
with 80% methanol. Fr. NaCl was extracted with 0.9%
NaCl solution. Fr. HW fraction was extracted with hot
water. LPS (lipopolysaccharide) was purified from
Escherichia coli 0111:B and was used in positive

control.
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Fig. 5. Effect of fractions extracted from fruiting body of
Armillaria tabescens on nitrite oxide production in
RAW 264.7. Concentration of RAW 264.7 cell was
1 % 10° cells/ml. Fr. MeOH was extracted with 80%
methanol. Fr. NaCl was extracted with 0.9% NaCl
solution. Fr. HW fraction was extracted with hot water.
LPS (lipopolysaccharide) was purified from Escherichia
coli 0111:B and was used in positive control.
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Fig. 6. Effects of fractions extracted from fruiting body of
Armillaria tabescens on cytokine (TNF-@) production
in splenocytes. Concentration of splenocytes was
1 x 10" cells/ml. Fr. MeOH was extracted with 80%
methanol. Fr. NaCl was extracted with 0.9% NaCl
solution. Fr. HW fraction was extracted with hot water.
LPS (lipopolysaccharide) was purified from Escherichia
coli 0111:B and was used in positive control on B
cell. Con A (Concanavalin A) was used in positive
control on T cell.
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Fig. 7. Effect of fractions extracted from fruiting body of
Armillaria tabescens on the numbers of peritoneal
exudate cells in ICR mice. Fr. MeOH was extracted
with 80% methanol. Fr. NaCl was extracted with 0.9%
NaCl solution. Fr. HW was extracted with hot water.

weight2 Fog AF|e] BAAE F= thzd s
338 F7HTE RS, @ 5(2006)S HEole] F
4% FEES 50 mgkg body weight® T3 472
EZIAE F7F ti kel vlal] 7.4v) F7FeRAthal Barst
Ak webA BURHARX S 2R A FEE B
F7F Fodd AF o AR 7 A STt A
o] FEE9 FEor} AF e "I 7T F+ AL
Ao 7ltjett.

ol

_IEé gk
m?L 12

S WET 0 D|Xl= PE

T QR AHoZHE A E Wolste WAt
SO 1R FAslE MER BIAEY th(Arthur
and Guyton, 1986). 27} F= ZUdR7F HHES
mAE S Lot f1ske] 10, 20, 50 mg/kg body
Weight & F2HE XUBFRE FA AF ] NI+
o] 75 AR g Ye] W et 231+
0.88°] H|et] HEE FEFE 50 mg/kg body weight’}
442+ 1142 199 F7ksiolen, A5 23R
e Ewoa 74z}t 1.42809) 27 Ryt ey 24
F& FF Z2OFFRAAME ] AFeh= tEA 50 mg/
kg body weight] A& oM e SASZ <lal G2l

A7o] o]Fo] AA] A 10 mg/kg body weighte] &
Eox= Q5|8 5.9 WP o] FTHE HATH(Table

2). o] AFE Fal EHTrATA ] FAEFE 20
Fe AsmddA AF WEFE S/ ZeE U
Bt 2 (20062 3Eolo] F4E F5 2 HE
50 mg/kg body weight =2 Fojdl AF o] W &
7F thzell Hlsl] 1.684 57};}“%7 HAskgieh wet
A 919 AP Bl vEE FE 2O RE TS
Fel WAy 7h Lo SRt Ae HAFEEol

o



Antitumor and Immuno-modulatory Effect of Armillaria tabescens 107

Table 2. Effect of crude polysaccharides extracted from
fruiting body of Armillaria tabescens on the number
of circulating leukocytes in ICR mice

Group* Dose No. of No. of leukocytes
(mg/kg body weight) mice (< 10%ml)
Control - 10 2314088
Fr. MeOH 10 10 232+1.24
Fr. MeOH 20 10 317+ 144
Fr. MeOH 50 10 442+1.14
Fr. NaCl 10 10 13.63+2.11
Fr. NaCl 20 10 6.14+0.63
Fr. NaCl 50 10 -
Fr. HW 10 10 5.6+ 1.03
Fr. HW 20 10 3.99+0.61
Fr. HW 50 10 3.29+0.60

Fr. MeOH; Fraction extracted with 80% methanol, Fr. NaCl; Fraction
extracted with 0.9% NaCl solution, Fr. HW; Fraction extracted with

hot water.
"Mean + S.E.
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Table 3. Effect of crude polysaccharides extracted from fruiting body of Armillaria tabescens on the body and immunoorgan weight

of ICR mice
Group"
Control Fr. MeOH Fr. NaCl Fr. HW
Dose
1 2 1 2 1 2
(mglkg body weight) ] 0 0 50 ) 0 0 50_ 0 0 50
NO. of mice 10 10 10 10 10 10 10 10 10 10

Body weight (g)

37.58 £0.66° 34.88£335 3545+ 1.82 3121+1.99 2828+0.88 27.1+2.82

33.55+1.54 33.18+2.65 34.6+1.69

Liver weight (g) 1.99+£020 1.70+0.38 1.63£0.10 191+0.19 196+0.12 1.44+041 - 151+020 1.69+0.20 1.89+0.26
Liver/Body (%) 5294046 494+132 4.63+0.53 6.14+0.70 6.99+027 543+191 + 452+0.73 5.11+0.71 545+0.67
Spleen weight (g) 011+£0.02 0.13£0.02 0.15£0.01 0.33+0.05 024+0.07 024+0.06 — 0.17+0.06 0.18+0.01 0.18+0.04
Spleen/Body (%) 031+0.05 039+£0.06 042+0.08 1.04+0.12 0.87+027 0.89+028 — 052+020 0.55+0.08 0.53+0.09
Thymus weight(g) 0.03+0.02 0.02+£0.00 0.02+0.01 0.01+0.01 0.02+0.01 0.02+0.01 — 0.02+0.01 0.02+0.01 0.02+0.01
Thymus/Body (%) 0.08+0.05 0.04+0.01 0.06+0.03 0.04+0.04 0.05+0.05 006+0.02 — 0.05+0.03 0.06+0.04 0.05+0.01

*Fr. MeOH; Fraction extracted with 80% methanol, Fr. NaCl; Fraction extracted with 0.9% NaCl solution, Fr. HW; Fraction extracted with hot

water.
"Mean + S.E.
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