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ABSTRACT

The cytotoxic effects of hot water soluble polysaccharides extract(PS) from the mushroom, Len-
tinus edodes, and in combinations with vitamin A or vitamin E on life span of ICR mice bearing
P,gs cancer cells and in vitro against Psgs cancer cells were examined. The chemical components of
PS and fractions were analyzed and survival time and cell number of Psg, treated with extract frac-
tions with and without vitamin A or E supplementation were also measured. The results obtained
were summarized as follows ; The extract of fraction B was shown to have the highest antitumor
activity against Py implanted in ICR mice. The antitumor fraction B was consisted of 82.0% of
polysaccharide and 4.2 % of protein. All three fractions seemed to have in vivo antitumor activity
against Pagg, and fraction B showed the highest activity. In vitro Psg cell growth was inhibited 76%,
89%, 54% by the addition of fraction A, B and C respectively. Vitamin A or E did not appear to
have any accelerating effects on either in vivo or in vitro cell cytotoxicity when cach of them was
combined with the PS and fractions. All three fractions contained more than 68% of po-
lysaccharides. The fraction B showed the highest value of 88% in polysaccharides. Monosaccharides
of the fraction B were identified as galactose(59.1%), glucose(29.2%), fructose(2.8%) and uronic
acid(4.2%). Hydrolysis of protein from the fraction B was identified to have 17 kinds of defined
and 5 undifined amino acids. The inhibitory effects of the hot water extracts from mushroom
against cancer cell growth of Py were stronger than the control group. And the survival time of
ICR mice was shown to be 161 % between the control group and the experimental groups.
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Fig. 1. Cytotoxic Effects of each fraction from mushroom
(Lentinus edodes), with and without vitamin A or E
Supplementation.

a) 100mg of each fraction from mushroom/Kg/day,
for 10 day(i.p.)

b) 10mg of retiny! acetate/Kg/day

¢) 40mg of a-tocopheryl acetate/Kg/day
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Table 1. Amino acids composition of protein in the frac-
tions from mushroom, Lentinus edodes

Amino acid* Fraction

A B C
Aspartic acid 12.0 124 12.5
Glutamic acid 12.6 - 105 12.2
Serine 7.6 5.3 6.4
Glycine 4.4 4.1 4.5
Histidine 2.3 2.9 2.3
Arginine 39 3.2 3.7
Threonine 5.6 5.9 54
Alanine 5.6 5.9 55
Proline 10.5 10.3 10.2
Tyrosine 2.3 4.3 4.1
Valine 3.2 3.2 3.4
Methionine 5.3 53 5.1
Cysteine 6.7 6.2 6.3
Isoleucine 2.6 3.0 2.3
Leucine 46 4.2 42
Phenylalanine 43 43 4.2
Lysine 6.3 6.3 6.3
Protein 4.6 0.3 0.8

*Expressed the amounts of % to total amino acids

- 1094 —



vl

A F/OFETe] FAAE dF X100 o= 3
A (Lentinus edodes)®] ¥4 7H8-4 o35
(Fr. A, Fr. B 2 Fr. C)oll HEMIA &2 F
49 F7VeA ek 75‘ 9} ICR micedl] ©]4
G Py & AlXo| ot £ 94 295 4 2 29
Table 3¢ Vel nielzto] "gﬂl ANedg Folf (HET)
3 las 2 0 127~161%2 59 A% T epg
o E£3) 24 thF(Fr. B)dlME 161%0l4e] =&
8 A% &3 ek w15 HER A9 H]ERIES]
HA7be PS & £EF 449 dERod 24 S F

g
b
ki
E ﬂ.l_,

o

A

ot

ob‘. Ho

Table 2. Contents of polysaccharide , monosaccharide
and uronic acid in the fractions from mush-

room, Lentinus edodes (%)
Content* Fraction
A B C

Polysaccharide 68.0 88.0 820
Monosaccharide

Galactose 53 59.1 10.5
Glucose 18.8 29.2 2.9
Fructose 4.2 2.8 9.9
Maltotriose 64.8 3.8 12.5
Maltotetrose 6.4 0.9 59.1
Uronic acid 0.5 4.2 5.2

*expressed as the amounts of % to total polysaccharide

Table 3. Cytotoxic effects of the water soluble po-
lysaccharide fractions from mushroom, Len-
tinus edodes with and without vitamin A or E
supplementation on the life span of ICR mice
bearing Psss

Group Mean survival(day) prolongation ratio
Control 21.2+03 -
Fraction A 28.4 £ 0.2 134.1
V-A" added 29.2 +£0.3 137.2
V-E” added 304 + 04 143.1
Fraction B 34.2 £ 0.3* 61.3
V-A added 33.8 + 0.4* 159.2
V-E added 342 £ 0.1* 161.0
Fraction C 29.2 + 0.4* 127.0
V-A added 294 + 0.8* 139.1
V-t added 30.2 £ 0.4* 142.8
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Table 4. Effects of water soluble polysaccharide fractions
from mushroom, Lentinus edodes with and
without vitamin A or vitamin E supplementation
on the number of cells (1X10* cells/ml)

Tumor cell culture time(hrs.)

) Percent
GI’OUp 0 24 48 72 inhibition(%)
Control 1.0 40 120 60.0 0.0
Fraction A 1.0 2.0 8.2 12.1 80.1

V-A%added 1.0 25 104 180 70.1
V-E%dded 1.0 20 62 100 83.4

Fraction B 1.0 31 4.2 0.4 94.2
V-A added 1.0 34 4.8 0.5 92.3
V-E added 1.0 3.2 4.1 0.6 99.1

Fraction C 1.0 3.8 42 420 30.2
V-A added 1.0 5.2 6.8 250 58.4
V-E added 1.0 4.5 48 152 74.7

a) 10mg of retinal acetate/Kg/day
b) 40mg of a-tocopheryl acetate/Kg/day
*Significantly different from the control group at p < 0.05

a) 10mg of retinal acetate/l media
b) 40mg of a-tocopheryl acetate/l media
¢) Refer footnote of fig.1
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Table 5. Effect of water soluble polysaccharide fractions from mushroom, Lentinus edodes on the plasma protein and en-

zyme activities of ICR mice treated with Psg cell line

Group* Total Albumin Globulin AST(SGOT) ALT(SGPT)
P protein(g/dl) (g/dh (g/dl) (Unit/l) (uniyl)
Control 100+02 " 32 £01 30+03 56.8 £ 2.1 387 £ 3.4
Fraction A 10.1 £ 0.3 32+02 32+08 564 + 2.2 384+ 24
V-A added 10.1 £ 0.2 32402 3.0+ 05 56.2 = 2.8 38.1 + 2.1
V-E added 10.0 £ 0.1 3.4+ 041 3.0+ 01 563 + 24 382+ 1.2
Fraction B 10.0 £ 04 3.7 £ 0.1 3.0+ 041 56.2 + 3.4 384+16
V-A added 102+ 03 3.2 +02 3.0£03 564 + 2.6 38.1 £ 2.6
V-E added 10004 32+03 30+0.2 564 + 3.4 383+ 34
Fraction C 100 + 0.3 3202 3002 563 + 2.6 385+ 24
V-A added 10.0 £ 0.5 34102 3.0 01 56.2 + 2.8 384+ 24
V-E added 10.0 £ 0.2 34+03 30+ 0.2 56.4 + 3.7 38.3 + 25

*Refer footnote of fig.1

Table 6. Effect of water soluble polysaccharide fractions with and without vitamin A or E supplementation from mush-
room on the glucose,cholesterol and creatine level in the plasma of ICR mice treated with Psg cell line

Glucose Cholesterol Creatine
Group*

(mg/dD) (mg/dl) (mg/dI)
Control 122.42 £10.3 48.74 =+ 5.52 0.53 + 0.01
Fraction A 12148 +12.4 46.42 = 3.27 0.58 + 0.02
V-A added 12246 £ 144 46.82 = 3.68 0.57 =+ 0.04
V-E added 121.58 + 21.2 46.87 + 4.84 0.56 £ 0.02
Fraction B 120.92 = 18.4 46.85 + 3.64 0.56 + 0.03
V-A added 119.92 £+ 20.3 47.34 + 2.48 0.56 + 0.05
V-E added 119.84 + 18.8 47.21 £ 2.28 0.53 + 0.02
Fraction C 11893 + 214 47.22 + 2.48 0.59 + 0.03
V-A added 118.82 = 18.8 46.80 £+ 2.58 0.58 £ 0.02
V-E added 119.02 £ 20.2 46.88 £+ 2.68 0.58 + 0.03

*Refer footnote of fig.1
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Table 7. Effect ‘of water soluble polysaccharide from mushroom, Lentinus edodes, with and without vitamin A or E sup-

plementation on organ weight of ICR mice

Treatment Body weight Liver/Body Spleen/Body Thymus/Body
Group* @® (%) : (%)

Control 234+ 038 1.21 + 0.04 4.14 + 0.02 0.28 + 0.01
Fraction A 243 +£0.38 1.32 £ 0.02 4.15 + 0.03 0.32 £ 0.01
V-A added 242 +£06 1.33 £ 0.02 4.14 + 0.03 0.32 £ 0.04
V-E added 247 +£03 1.32 £ 0.03 4.15 +0.06 0.33 £ 0.03
Fraction B 252 +08 1.28 £ 0.02 4.48 + 0.08 0.38 + 0.01
V-A added 253+ 05 1.28 + 0.04 4.48 + 0.04 0.38 +£ 0.04
V-E added 255+ 06 1.28 + 0.05 4.48 + 0.02 0.38 + 0.05
Fraction C 283 +£0.2 1.22 £ 0.02 4.32 +£0.08 0.32 £ 0.01
V-A added 28.7 +0.3 1.22 + 0.03 4.32 £ 0.03 032 + 0.03
V-E added 285+ 04 1.22 + 0.04 4.32 = 0.02 0.32 = 0.01

*Refer footnote of fig.1
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