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Studies on Immuno-Modulatory and Antitumor Effects of Crude Polysaccharides
Extracted from Fruiting Body of Oudemansiella radicata
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ABSTRACT: Oudemansiella radicata, edible and medicinal mushroom belonging to Agaricales of Basidiomycota,
has been known to exhibit outstanding curative effects on the fungal infection and hypertension caused by high
blood pressure. 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 test showed that Fr. NaCl was not cytotoxic against NIH3T3 and Sarcoma 180 at the con-
centration of 10~1,000 zg/ml. Intraperitoneal injection with Fr. NaCl exhibited antitumor activity with life pro-
longation effect of 42.9~66.7% in mice inoculated with Sarcoma 180. Fr. NaCl improved the immunopotentiating
activity of B lymphocyte by increasing the alkaline phosphatase activity by 1.4~3 folds compared with controlled
and LPS groups, respectively. Intraperitoneal injection with Fr. MeOH increased the numbers of peritoneal exudate
cells and circulating leukocytes by 3.5 and 2.5 folds, respectively. Therefore, the antitumor effect exhibited on mouse
Sarcoma 180 cells was likely due to immuno-modulating activity of crude polysaccharides extracted from fruiting

body of O. radicata.
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Table 1. Recovery rate of crude polysaccharides extracted
from fruiting body of Oudemansiella radicata by
various extraction methods

. a Weight of the Weight of  Recovery
Fraction b
used mushroom (g) extract (g) rate’ (%)
Fr. MeOH 500 92.5 18.5
Fr. NaCl 500 26.5 53
Fr. HW 500 7.5 1.5

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

"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 Oudemansiella radicata on the life span of
ICR mice inoculated with Sarcoma 180 (i.p. injection®).
“ip. injecion intraperitoneal injection. °Fr. NaCl;
Fraction extracted with 0.9% NaCl solution, Fr. HW;
Fraction extracted with hot water, Fr. MeOH; Fraction
extracted with 80% methanol. Each experimental group
consisted of 10 mice. “Survival days of each animal in
experimental group were counted individually and the
mean survival days (M+ S.E.: mean + standard error)
of each groups were calculated. ‘ILS: Increase of life
span.
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Fig. 2. In vitro cytotoxicity of fractions extracted from fruiting
body of Oudemansiella radicata. against (A) NIH3T3
and (B) Sarcoma 180. Concentration of cells was
1 x 10* cells/well. The Fr. NaCl fraction was extracted
with 0.9% NaCl solution. The Fr. HW fraction was
extracted with hot water. The Fr. MeOH fraction was
extracted with 80% methanol. IC;, means 50%
inhibition concentration.
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Fig. 3. Effect of fractions extracted from fruiting body Oude-
mansiella radicata on the alkaline phosphatase activity
in the murine spleen cells. Alkaline phosphatase activity
was calculated as follows: Alkaline phosphatase activity
(p-nitrophenol ~ zmol/1 x 10’ lymphocytes/60 mins) =
1.15 x optical density at 405 nm. Fr. NaCl fraction was
extracted with 0.9% NaCl solution. Fr. HW fraction
was extracted with hot water. Fr. MeOH fraction was
extracted with 80% methanol. LPS (lipopolysaccharide)
was purified from Escherichia coli 0111:B and was
used in positive control.
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Fig. 4. Effect of Fr. NaCl extracted from fruiting body of
Oudemansiella radicata on the number of peritoneal
exudate cells in ICR mice. Fr. NaCl fraction was
extracted with 0.9% NaCl solution. Fr. HW fraction
was extracted with hot water. Fr. MeOH fraction was
extracted with 80% methanol.

kg body weight®Z FoIgt AF o] H4M L= dlx2t
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sl AR B 4 Advka BiEkgin)
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Table 2. Effect of crude extracts from fruiting body of Oude-
mansiella radicata on the numbers of circulating
leukocytes in ICR mice

Group® Dose No. of No. of leukocytes
(mg/kg body weight) mice (% 10%ml)
Control - 10 1.7+£049°
Fr. MeOH 10 10 22+048
Fr. MeOH 20 10 3.1+0.79
Fr. MeOH 50 10 3.7+042
Fr. NaCl 10 10 22+0.81
Fr. NaCl 20 10 3.5+0.19
Fr. NaCl 50 10 3.5+0.15
Fr. HW 10 10 1.2+0.11
Fr. HW 20 10 3.1+£0.51
Fr. HW 50 10 2.7+0.86

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

®Mean + S.F.

3, Axpe] A97F e 3%l AR kol lyophyllan

E FAlsle] dojzl EAFAM| FESQ} Sarcoma 1802 Fofdh
o] B E2 ¢ &9E YepiAT L Baski o
Al ol Ao} vl & o 2 A FAAE
7F F7HIthe A2 EhbrwAle vizisemAle] AD-
glucan ¥8o] AF | w& FIaye} AISHAaHAE
UE Ao gerE,

ol F WET 0 O|Xl= HE

WY A WA PAE Fo RO 5FT,
B2, 59717, 9k, @l e pAsojzlon
weh ojno] 7lglonRE AAS Wolahs Welukgol
AAste 12 Al E2A F83 7]1%5S gtf(Arthur and
Guyton, 1986).
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2} FEE0] in vitroo|A HENRS| HX&= 1x1E Q1

Table 3. Effect of Fr. NaCl" extracted from fruiting body of Oudemansiella radicata on the body and immunoorgan weight of ICR

mice.
Treatment
Control Fr. MeOH Fr. MeOH Fr. MeOH
Dose
. - 10 20 50
(mg/kg body weight)

NO. of mice 10 10 10 10
Body weight (g) 33.42 £ 138" 34.04+1.79 34.00+1.72 33.16+ 1.84
Liver weight (g) 1,798 £ 21.46 2,218 £35.00 2211+£21.46 2,165+£21.46
Liver/Body (%) 538+0.24 6.51+0.32 6.50+£0.12 6.52+0.21
Spleen weight (g) 82.2+0.15 83.4+041 83.1+0.39 84.6+0.16
Spleen/Body (%) 0.24£0.25 0.24 +£0.32 0.24 +£0.12 0.25+0.21
Thymus weight (g) 28.6+1.72 29.7+2.17 29.9+3.28 30.1£2.91
Thymus/Body (%) 0.08 +0.35 0.08 £0.27 0.08 +0.32 0.09 £0.11

*Fr. Nacl; Fraction extracted with 0.9% NaCl solution.
"Mean + S.E.
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