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Abstract

The effects of mushrooms such as Lentinus edodes and Pleurotus ostreatus on anti-cancer activity through in
vivo and in vitro experiments were powders of protein-bound polysaccharides in mushrooms were solubilized
in 0, 5, 25 mg/kg saline, respectively and were used in vitro experiments. The in vivo experiments were car-
ried out as followed: i) anti-cancer activities on Leukemia (L,,,,), Hepatlicus cancer (H,,) and Sarcomal80/
(5180), and ii) the effect on immune system through changes in intestine weight and the number of hemolytic
plague forming cells. Protein-bound polysaccharides of all showed anti-cancer activity on L,,,, and fruit body
of Lentinus edodes 25 mg/kg treatment group showed the highest inhibition rate (86%). Pleurotus ostreatus
mycelial in medium of cultivate 25 mg/kg treatment. Fruid body of Lentinus edodes 25 mg/kg treatment
group showed the highest inhibition rate (86% and 71%, respectively) on H,, among them. The inhibition
rates of fruit body and mycelial of Lentinus edodes 25 mg/kg treatment groups on S180 were 33.9% and
30.9%, respectively. Each samples of 50, 100, 200, 400 pug/uL on in vitro cell toxicity test did not show sig-
nificantly different cell death rates at P <0.05. In immune test, weights of liver and spleen were increased ac-
cording to increase in conc. but were not significantly different at P <0.05. The weights of thymus were
heavy in fruit body and mycelial of Lentinus edodes treatment group but were not significantly different at P <
0.05. Hemolytic plague forming cells with antibody formation capability were significantly high in fruit body
and mycelial of Lentinus edodes treatment samples.
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Table 1. Antitumor effect of the protem-bound polysaccharide from Lentinus edodes and Pleurotus ostreatus against

L., implanted S.C in DBA/2 mice"

Sample Doses Bodyweight Avel_'age tumor Inhjbition Compl.ete

(mg/kg x 10) (g) weight (mg) ratio (%) regression
Control 26115 7879+889 0/8
Protein-bound polysaccharide of 5 27.2+0.8 3553+630%** 54.9 0/8
Lentinus edodes mycelial 25 22.0+2.4 59711268 24.2 0/8
Protein-bound polysaccharide of 5 23.6+14 2490+ 188*** 69.0 0/8
Lentinus edodes fruid body 25 220+14 11104 104%** 86.0 0/8
Protein-bound polysaccharide of 5 2554038 63871267 189 0/8
Pleurotus ostreatus mycelial 25 21.0x1.0 5409+ 239 314 0/8
Protein-bound pilysaccharide of 5 24.2+1.8 4700+ 118 40.0 0/8
Pleurotus ostreatus fruid body 25 22.0+14 34524+ 236%** 56.1 0/8
Protein-bound polysaccharide of 5 25.2+09 6361+ 860 19.2 0/8
Pleurotus ostreatus mycelial in medium 25 23.0x10 3665+ 285** 534 0/8

of post cultivate

"Values are mean +SD.

*P < (.05, compared with the control group.
**p <0.01, compared with the control group.
***p < 0.001, compared with the control group.
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Table 2. Antitumor effect of the protein-bound polysaccharide from Lentinus edodes and Pleurotus ostreatus against
H,, implanted S.C in DBA/2 mice"

Sample Doses Bodyweight Avefage tumor Inhibiti<ﬁn Complf:tc

(mg/kg x 10) (g) weight (mg) ratio (%) regression
Control 24.8+25 198341287 0/8
Protein-bound polysaccharide of 5 23.0+1.2 3815+ 1542 48.0 (/8
Lentinus edodes mycelial 25 24.0+1.6 1322+1311 333 0/8
Protein-bound polysaccharide of 5 253+04 885+827 55.3 28
Lentinus edodes fruid body 25 245+£25 575+£410* 71.0 2/8
Protein-bound polysaccharide of N 27.0+1.0 1079+ 872 45.0 177
Pleurotus ostreatus mycelial 25 28.0+ 1.0 1478+ 1053 254 2/8
Protein-bound pilysaccharide of 5 25.0+1.0 192411450 29 0/8
Pleurotus ostreatus fruid body 25 27.0+1.0 125041050 36.9 2/8
Protein-bound polysaccharide of 5 27.54+2.0 1315+1611 - 33.6 2/8
Pleurotus ostreatus mycelial in medium 25 28.0+0.7 235+ 180** 87.6 3/8

of post cultivate

"Values are mean +SD.
*P <0.05, compared with the control group.
**p <0.01, compared with the control group.

Table 3. Antitumor effect of the protein-bound polysaccharide from Pleurotus ostreatus and Lentinus edodes against
sarcoma 180 implanted S.C in ICR mice"

Sample Doses Ave{age tumor Inhibition Complf:te

(mg/kg x 10)  weight (mg) ratio (%) regression
Control 508.0+171.5 0/6
Protein-bound polysaccharide of Lentinus edodes mycelial S 350.8+£130.8 30.9 0/6
Protein-bound polysaccharide of Lentinus edodes fruid body S 337.5+156.8 33.5 0/6
Protein-bound polysaccharide of Pleurotus ostreatus mycelial 5 707.6+525.6 39.2 0/6
Protein-bound pilysaccharide of Pleurotus ostreatus fruid body 5 411.8+160.0 18.9 0/6
Protein-bound polysaccharide of Pleurotus ostreatus 5 416.0+145.4 18.1 0/6

mycelial in medium of post cultivate
"Values are mean +SD.

Table 4. Effects of the protein-bound polysaccharidé from Lentinus edodes and Pleurotus ostreatus and on organ
weights of ICR mice inoculated with sarcoma 180"

Doses ) liver spleen thymus
Bodyweight
Sample (mghgx ) (mg)  (mgl0gBW) (mp) (mgl0gBW)  (mg)  (myl0gBW)
30) ‘ (%) %) %)
Control 261+14 115384589 557.6%£13.1 205548  786x36  421%162  163%63
. (100) (100) (100)
Protein-bound polysaccharide of 5 265417 1565.0+50.9 61124395 2065+141 81.1+105 4811100 187137
Lentinus edodes mycelial (109.6) (103.2) (114.7)
Protein-bound polysaccharide of 5 253114 1589.01146.7 627.1£424 219.0+404 803+12.7 595+145 234464
Lentinus edodes fruid body (112.5) (102.2) (143.6)
Protein-bound polysaccharide of 5 255408 1607412206 62421426 24651247 96.6£124 4354198 174%85
Pleurotus ostreatus mycelial (111.9) (122.9) (106.7)
Protein-bound polysaccharide of 5 256417 1609.6+120.1 615.7+47.6 2063+223 809+11.6 4031121 16.0+53
Pleurotus ostreatus fruid body (110.4) (102.9) (98.2)
Protein-bound polysaccharide of 5 26,6109 1565.0+112.1 58731441 25931219 973+84  451+154 17.0£5.6
Pleurotus ostreatus mycelial in (105.3) (123.8) (104.3)

medium of post cultivate

"Values are mean +SD.

F7khs A 2% 7P el 7k AL iz FTLR 125% (627.1 mg/10 gBW)e| a1, B]7(spleen)
T 71%(557.6 mg/10 gBW) F A AP A bt F 94 Aubx e g Frlshe St o]F 7H3
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el 2713 A& el A AR 2T 7|
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5 mg/kg A BTE ALy BT Zrlsle F4o]
th 22 Foll Foo] 71 wol 7K AL Tl
AAA zebdcte 25 mgkg AT 22T A.6
mg/10 gBW)ol] ®]8}ed 282% (17.6 mg/10 gBW)S7He

Table 5. Effects of the protein-bound polysaccharide from Lentinus edodes and Pleurotus ostreatus and on organ
weights of DBA/2 mice inoculated with Lo

Doses ) liver spleen thymus
Bodyweight
Sample (mgkg ® (mg)  (mg/t0gBW)  (mg)  (mgl0gBW)  (mg)  (mg/10gBW)
30) (%) (%) (%)
Control 26.1+1.6 1153842315 819.7£84.7 3853+574 1442+172 125£23 462965
(100.0) (100.0) (100.0)
Protein-bound polysaccharide of 5 272108 2036.0+71.8 709.2+347 368213281 1348+82  20.0+55 73420
(86.5) 93.5) (158.7)
Lentinus edodes mycelial 25 220124 15780+247.8 713.1+405 23021931 1008+36.8 142+129  63+58
87.0) (69.9) (136.9)
Protein-bound polysaccharide of 5 236114 1549412497 6553+84.5 29424980 124.0+£322 19.6+99 82142
(80.0) (86.0) (178.3)
Lentinus edodes fruid body 25 220+14 14537+180.3 659.5+53.0 26754615 121.0+232 385462  17.6431*
(80.5) 83.9) (382.6)
Protein-bound polysaccharide of 5 255408 1634242633 641.1+:1009 279.0£769 108.7+288 11.5+53 44%+19
(78.2) (754) (95.7)
Pleurotus ostreatus mycelial 25 21.0+1.0 14125+1663 673.5£81.2 285041214 13444543 127+123 62162
(82.2) (93.2) (134.8)
Protein-bound pilysaccharide of 5 242+18 1761.0+£199.2 727.8+£62.06 32824394 13571136 140166 56125
(88.8) (94.1) (121.7)
Pleurotus ostreatus fruid body 25 220+14 15772+2218 7159%812 31804574 1438%198 1971100  89+47
(87.4) 99.7) (193.5)
Protein-bound polysaccharide of 5 252409 1663.5+121.3 660.3+46.61 329.4+203 130658  10.6+4.9 41120
(80.6) 90.6) 89.1)
Pleurotus ostreatus mycelial in 25 230£1.0 1701.24£326.9 744.8+166.3 299.0£41.9 130.8+49.0 24.0+112 10.5+48
medium of post cultivate (90.9) (90.7) (228.3)

"Values are mean +SD.
*P <0.01 compared with the control group.

Table 6. Effects of the protein-bound polysaccharide from Pleurotus ostreatus and Lentinus edodes and on hemolytic
plague forming cells (=PCFs) in the spleen of ICR mice”

Doses Body weight PCF/spleen
Sample (me/kg x5) ® a0

Control 26.1+1.4 12.8+2.3
Protein-bound polysaccharide of Lentinus edodes mycelial 5 26.5+1.7 33.0+16.5
Protein-bound polysaccharide of Lentinus edodes fruid body 5 253+14 28.61+6.3*
Protein-bound polysaccharide of Pleurotus ostreatus mycelial 5 255+21 18.8+6.3
Protein-bound pilysaccharide of Pleurotus ostreatus fruid body 5 26.5+1.6 119428
Protein-bound polysaccharide of Pleurotus ostreatus mycelial in medium 5 26.61+0.9 8.2+2.3

of post cultivate

"Values are mean +SD.

*P < (.05, compared with the control group.

**p <0.01, compared with the control group.

***Pleurotus ostreatus wasted medium oqter fruit body harvesting.
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Table 7. Effects of the protein-bound polysaccharide from Lenfinus edodes and Pleurotus ostreatus against L, in vitro

Conc. of Cell death rate (%) of after 24 hours culturing test
prolein—boupd Lentinus Lentinus Pleurotus Pleurotus Pleurotus
polysaccharide edides edodes ostreatus ostreatus ostreatus
(ug/mL) mycelial fruid body mycelial fruid body medium of post cultivate
50 0.5 0 0 0 0
100 3.0 0 0 0 0
200 6.0 2.0 4.5 4.0 0.5
400 8.5 1.0 5.5 1.0 05

Table 8. Effects of the protein-bound polysaccharide from Lentinus edodes and Pleurotus ostreatus against L,,,, in vitro

(after 72 hours culturing test)

Conc. of Cell death rate (%)
protein-boupd Lentinus Lentinus Pleurotus Pleurotus Pleurotus
polysaccharide edides edodes ostreatus ostreatus ostreatus
(Mg/ml) mycelial fruid body mycelial fruid body medium of post cultivate
50 29.5* 15.0 24.0* 11.5 12.5
100 42.5* 11.5 21.5* 12.0 9.5
200 45.0* 11.5 35.5* 12.0 23.0
400 89.5* 15.0 70.5* 15.2 11.0
el ¢lcH(Table 5). 2l Al AP A, FARA W S Ake] Zebalchd A Eakg

Zxphiirictoe] vl9-~ sarcoma 1809] 2-dubsiAd Al
FEpol| vlale o S BAR A FuwAulokaat
A Zubdcled 2e]Fel PCF/spleen (X 10°7)%= 33.0+
1650l v FwApA A zchilickd Ml 28.6+6.3
o2 g2F(128+2.3)2ct AA ] Estoh o|Ake] A
= 71Ee AFFEA e} O T Aol wE A
#}7} Chihara®® 2 7]e} o1 ¢=}pe}e] v Abolgh At
£ AH-SE, Ao a3 2 ek SOl i
Aol 2 A ZHch(Table 6). 2t WA ok A 2] &t
3} 2 Ay 5 A 2ol digk A TU A
22 Aztgct

ZEHHCIE0| Lol CHEE /7 vitro MESY

24417k veF F AL w kAR, AP A B -
ete] wjok FAHA], AHEA, SR 248 2 =5
witlic}e] ZEx X 50, 100, 200, 400 pg/mLolA] A E
Abukg-& A Zpol7t Gk (Table 7). zejvt 724]
7t wioF F FawiAl woFALAlel ele] AL wlok
A 2 HE 92 Zdwvlge] 4 ZAEL R
T(12%)Bc} &A3] E3(P<0.01) == chdrigtA
FEol o]E3te] QA= ci(Table 8).
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3 5 zohiciedo] Wl viale 93, 283 in vi-
tro A ESQAEE Fasgn). B Agollr] ARSgt
BE zubiicigdiEe Wdde) o detanE vyl
o 2 & EaARA 25 mgke A2 77} 7
T2 AR E@6%yE Atk THH) gt dgtE
T EOHAAFAA 5 mgkg A FE ALty B E
) el MAEIAZ R, 2 5 ele]wAl b
Ab 25 mgkg A7 7P T2 AAE87.6%)% B
qov, the-2 TR 25 mgkg 2 2] TH(71%)
sdrh. Sarcomal80el tigt dtE = T A4l
o} AP A 25 mgkg Aol Zhzt 30.9,9F 33.9%9]
A2 &-& Byrl In viro A EFAA7IALNA] 2 Al 72]
HEX% 50, 100, 200, 400 pg/MLol A Lol ik 4
o)A M EADEE wolx] ofgir) i & A3
A Zpabe) wlR ekl Fezrle) oal sk &
Aol A Hol= gldch. T AFAbAle} A}
AlA ] A] A A TS A SduE ¥4 A2
e 27l vlah FA3] A4 dehich

#Al 2
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