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Abstracts

The purpose of this study is to observe the effect of protein-bound polysaccharide (PBP) on proliferation of
Thi cells and cytotoxicity of cancer cell. Mushrooms (Ganoderma lucidum, Agaricus blazei, Lentinus edodes,
Coriolus versicolor and Phellinus linteus) were fractionated by 100C hot water for 3hr. PBP was stimulated
and proliferated Thl cells most at 10 mg/ml concentration and the percentage of cell proliferation was 40%.
It was estimated cytotoxicity of PBP against 7 kinds of cancer cell lines. Antitumor activities of Agaricus blazei
against P388D1 and L1210 (tumor cell lines) were 2.4% and 39.7% survival rate, and Lentinus edodes was 48.4%
and 52.5% survival rate, respectively. PBP mixtures of Agaricus and Lentinus edodes prolonged (27 ~40%)
significantly the survival rate of mice intraperitoneally implanted with sarcoma 180.

Key words : cytotoxicity, survival rate, protein-bound polysaccharide, proliferation.
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1. M RAAQ| Hiek

ZA ABBA GA(Ganoderma lucidum), ©}7}e]F
2~(Agaricus blazei), £ 31(Lentinus edodes), *|(Corio-
lus versicolor), *}EH(Phellinus linteus) WX T#FE &
23154 FHHE7I DA £ ol PDA(potato
dextrose agar)ul|]'Vd] B2 o, EFE iR
TYG(Tryptone Yeast extract Glucose)u] 2]V & A}-8-515
om, oA WjFE wixlE HAl eEuiA]Pe] CNe|
(Carbon/Nitrogen)& 13.12 &lof ARSIt uljok &
A& £ 25T, 7] pH 4.0, ek 300 rppm, AE}
B JE% 10%2 50 L 2 E2E AME-ste] 77 v F
& % 49 L 188 o127 B)8] FAANE ALES
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22 Ay

- Extracted with hot water
(100°C/3 hr)

- Centrifugation
(8,000 rpm, 20 min)

Supernatant

(mushroom extract)

- Concentrated (1/10 vol.)
in vacuum
- Added with 3 vol.
ethanol (4°C/24hr stir.)
- Centrifugation
(8,000 rpm, 20 min)

Precipitate

i

- Dissolved in HO
- Lyophilized

Protein-bound
polysaccharides

Fig. 1. Extraction of the protein-bound polysa-

ccharides from the mushrooms.
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cinoma, 10218), MCF-7 (Breast adenocarcinoma, 30022),
HeLa(Uterus adenocarcinoma, 10002), L1210(Lympho-
cyte leukemia, 10219), P388DI1(Lympoid neoplasm,
10046), NIH3T3(Fibroblast, 21658)-& A}-&3Fic}t. 2zt
o] M35 KCLBO W& o8-8t wijdslal
on, et Y7t me dAEe FAAE
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bromide(MTT) B4 o 2 ZH 314}

& AE AEE(%) = (1-B/A)X100
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ICR v} 213 F9l8le] AP B EA D (envi-
ronmental safety cabinet, Daejong model)ol] 4]
22.0:0.5C, F& 55.0+5%, ®l7] 10~203/hr, & F=
ol 12hr cycle, &% 300~500luxe] A A}-&-5}

7.

e k7] 9sked WA, sarcoma 180 AJ3E
Z o] 4(2x10'cells/ml)F w}-2o 4] BalL: 2 slo]
g A g4l AEsl 2, 2000 rppmel| A A B sho]
EE 3F ol#| gk 225 23] BHESlo] A
2E AAT 13474] ZA 8 sarcoma 180 A%
(2x10°ells/ml)Z ICRA w}-$-2(25¢)d 03mi% 27}
T3 7, ARE FHORE FAATIHA B4t
e AEE 9 eSS ol & Yk
ICRA »h$-2(25g) 757121 & B4 5 170 A8
B 27 15uleld] Eelete] AlSshEA Al
AH-EAFATh 15v}2]= sarcoma 180 M| EZ o] 4)A)7]
Tz HA FE2E A AEHE5E A8
(RE=T 1, 0.3ml/mpe]). A] 60vtel = HAl 55
EFECepleF2s 2aHNl FE2ES F H‘s& Fe
2 g 3)E 10mghkeAlF(150te], 482 1) 2 50
mgkgA 5] HAET 2)& 03mLe] AJEja Aol
= E/‘O]— Rt ;(4_1?_1:4 /\lz‘ﬂo] =g U’H”]’X e
3 3 sarcoma 180 A| X & A3 FRE FY
o WAl FEES Fot (&4 159k, A9
o ® i) 774 AAAZ F, ASshHA A
< vtk

)H

=

[e]

—H g
O

o

F\'N

8. BAHIAz|

tholol B4 o] | 27 245 HIe SAS (Stati-

WA AR 2 GAIE QA B 17

.I./

M

stical Analysis System) program< ©]-8-8fo] FAHLAL
(ANOVA) st5, 2+ 2% Haakire] /942 p<
0.05 FEo. 2 |79 tH ¢ A3 (Duncan's multi-
ple range test)yS ALE3te] FAZatct.

A W 1

1. WA FE22 =4

tﬂ* TAR Z5H —%%6}04 AZ

g 7zt 12”«1 !
3, wAle] & Fol
°ﬂz1ﬂ%i%‘ %43%, &g 25
02 35%, Tl 34%, Eﬂﬂ%ﬂ% ff‘—],ﬁ:g_/’:
27%, Tl 38%, SAIHALE Ao~ 45%, Tl
14.7%, BW AL &40 2~ 43%, Thild 25%S §ha
St AT olH e duldn} desiEe) ke 2
2744 Band RA'"30 Aol axlsidon], ztzle]
BlAo] 7R3 3lE afre] 71%A Adoldel 71ee
T & ¢ gl& Aotk mhebA £ dAFollxE ol gt
234 zol& SAR 7] Bilo] 2tm e M E
SHE, GAZ I AEFY T AR 2]
2 stk

0.

=

2. Thi cell ZAET}

z}zke]l WAl & 82 o] &3t Thi cello] tigt Al
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ol && At 10 mgml FrolAe B AT ALg-3t

2= HAlo] 40% o)) XA Qe Aew
UERG o™, 11 FollA AW A FEE0] 56.7%2H
7V A AEFAasE el Img/mle] 2

- QAMA, o F2, aEls awAle] AES
2l 7t 7Hg 202 Yehsith 53] oprielF Al
BT % 51%S Be A} ElEjo]

AZe] BAgell A 71oet= Aolet A BV*
#2529 o2 0.lmgml |32 W& AL gy
HA M MEZA G} gl Aoz Q-E‘r‘;b:}.
WA FEE0 REe vhtiga 2™, £
Fe A BRI A ZgelA Az AL 3o o
5>, & A 2-0] monocytes/macrophagesE -4 i}/\]
4 & ole Rer Radn gof =3 wel2
ZH2 WA el dalM ] 715& AsAlA o] Eﬂ
AR E7L e FZT 9 Fo] SAQIARI Al &
7S A WA A 7%5E ARk



18

J—l
—Ll
oBL

AEd -

i

& A

=154 -3y );} z‘;}%}] Zo o};fﬂ»;?c] z]

P

Table 1. Comparisons on proliferation of EL-4 cells by mushroom extracts at the concentration of 0.01~

10 mg/ml (Growth rate, %)
Sample Conc. Culture Ganoderma Agaricus Lentinus Coriolus Phellinus
(mg/ml) broth Iucidum blazei edodes versicolor linteus
10 122.4+8.8" 146.5+9.4 144.748.4 152.3£9.2 147.346.1 156.7+£10.2
1 121.847.9 140.7£6.5 151.3£6.3 144.8+8.3 131.9+3.6 138.447.8
0.1 99.616.3 117.9+8.6 121.35£7.2 109.5£5.9 121.8£7.4 122.4+6.7
0.01 100.8+9.4 99.8+10.7 113.548.3 88.4+6.7 103.4+4.6 110.7+8.5

YValues are mean=standard deviation (n=9).

Table 2. Comparisons on survival rate of mushroom

extracts which were stimulated at 0.1~10 mg/ml

(Survival rate, %)

Cell I Sample Ganoderma Agaricus Lentinus Coriolus Phellinus
€ mne
meg/ml lucidum blazei edodes versicolor linteus
Hela 10 424+ 438 31.8%+ 9.4 27.8=£11.5 43.47%10.7 434105
( te ) 1 55.8+ 8.7 59.7+12.3 572+ 96 59.7£16.5 61.817.6
uterus
0.1 804+ 56 69.7+£17.3 76.4+=13.6 86.8+18.6 749+ 9.5
SK-HEP-1 10 65.2410.3 51.4%10.7 4551182 6091104 63.5£11.1
(i i 1 727134 68.3+13.5 643+11.5 73.5%£19.2 73.7£16.7
iver) 0.1 89.7+108 875+ 84 8544172 99.5+20.4 93.6+15.4
WiDr 10 452+ 93 393=% 6.7 4651109 6541137 67.5xX19.6
¢ ; 1 509%10.5 52.5+10.3 57.2£14.6 823*176 81.3£10.9
co
on) 0.1 88.3+123 784+18.4 90.8+194 977+ 9.7 944+17.8
Li2lo 10 815173 29.7+ 59 48.61+10.9 64.5+10.7 56.5+13.4
Jvmph 1 93.5£11.5 39.7= 9.7 52.5+13.6 89.6+18.1 783+12.4
(lymphocyte) 0.1 877+ 99 91.4*164 96.8+17.8 102.5+11.7 87.71£16.8
P38SDI 10 75.5+10.7 12.1=% 34 339£114 674+13.7 58.8+14.9
1 9524143 24%£ 15 4841104 922179 7241105
(monocyte) 0.1 9534124 79.5+11.5 8924204 99.4+14.7 103.5%17.1
MCE-7 10 664L 7.8 452+174 49.5+11.8 52.5%£10.8 44.61t10.6
® -t 1 92.5£14.5 604+14.9 55.7+14.9 80.3+182 81.9+13.8
reast) 0.1 110.7+18.4 87.2%16.6 96.3*18.7 101.5=16.4 1355224
NIH3T3 10 612+ 94 53.5*+17.5 414+13.4 72.7+18.6 594=% 8.2
fibroblast 1 744+11.8 66.7+£11.0 56.114.8 96.8£13.7 76.6*13.4
(broblast) 0.1 85.6+£14.7 92.819.8 89.5+11.7 1044+14.8 102.5£16.7

Mean cytotoxicity(%) = standard deviation obtained from five separate experiments(n=9 for each determination) are shown.
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Fig. 2. Comparisons on cytotoxicity of mush-
room extracted which were stimulated at 1mg/
mL against human-derived cancer cell lines.

G.l, Ganoderma lucidum; Ab, Agaricus blazei,
L.e, Lentinus edodes; C.v, Coriolus versicolor, P.l,
Phellinus linteus.

sk wepx B Aol MAl &8 9|3 Thi
cell 2] &3}, Thl cello] A FEE o3 &4
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3. In vitro 2tM|ZE ME Mol S}

A FEES o)8ot] 4% SAlEY 78 Al
FHE AN Ay, ARk oz opte]FEa g F3
Ao ) 7hek Ao 2 LbelTHFig. 2, Table 2).
Img/mle] 7% P388D1 ¥ LI210o)|A] o}7}e}if 2]
gAr AV 7 & Fe 2 JEhgon, £3] P388DI
MM = Al 98% o} Aol AA|H]= Ao =R e
WUTHFig. 2). MCF-79] 79, opyle]l#2 9 a4l
o] FAE A JA 8 7P E Ao UElge
U, T E WA Fet Blad w) A9 FARE Agke vE
gtk MR 2229 FEE tmgmlz & A A
AHo gz AEEGo] ZfA= Aol FARIHIew,
I 5EE 9 B AEEA0] Al glojz chTable
2). T3 HAlo mat A Al x| S AAISHA
Zahe Aol Utk &, 1 mgmls 7)oz & 4+
A A WAl L1210, P388D1, MCF-7¢] A2 A9 o
AsHA] Bstdom, F&e) A¢ dAF R vwA
L AXPR 94 ZA7} e Ao FAHAW
WiDr 2 MCF-79ll & & 0] il AoZ el
SAWA L A, B A7 ALEE b2 HAlo) Y]
sted 71 e AlE5AH0] U= HoE Ve oM,
et} FHE A F o2 dels RAAs ] A
Ztgch

BA TARA O )] A Al Bt 19

Table 3. Effect of mushroom mixtures on the
life span of ICR mice inoculate with sarcoma 180

cell (Survival time, day)
G Dose Survival rate Survival i
TOoul val ume
P (mgkg body weigh) (%)
Control 0 0 143+35"™
Exp. 1 10 30 19.5+2.5
Exp. 2 50 40 26.4+4.3
Exp. 3 10 27 184+2.8
Exp. 4 50 30 22.6+24"

" Values are mean * standard deviation (n=15).

) Qtatistically significant compared to control 1 data (p<0.05).

4. In vivo 2tN|Z0]| CHSH MEZ=M

In vitro’yol| A A o] A4 q&) a8 AS5s7]
At o7t Fa D EaAl FEES TYT B
o2 E3F AL o]8at] ICRA vkt thdt in
vivo A& AABIATE In vivooll 9] dABAELS =
AVsl7] 3 WA sarcoma 180 A EE E7hfe] o] 2]
st BrE BERAA Y FAEY S ZASIATHA
52 W, 7. Bedtd dig EA S3). dad
18] 79 254 oldjol] 15vje] BT =Qlom, AE
2 140Ut} 10mgkgS T HEF 1 H 39
735, 3ol Hlste] AEEo] 2zt 30%%} 27% F
7t Ao ® VERsith B3 S0mgke S T A
T2 2 49] A5, AEEo] 242} 40%2) 30% F7Hehe
Aoz Vel =& 9 AE AHE ¥ ud A,
Sarcoma 180 MXEF o|23l7] AHE M F2ES
AAAZ AR F7F A B o2 AE o] thxF o H
3lo] 2] H(p<0.05) 2.2 F7ksle Zlo] glEYe
o, MAE E&3 7|7ko] REFE AEEo] Fadt
© Ao Hol Hio HARFE B&ote Ao] 4F
do2HE AAE B3y 4 logat AzdErt

Putz9} Mannel®-& monocytes/macrophages7} SHH
Z Mg 4 9lom TNF-a 2u]d] o3t OA|E 57
E o7id 4 gJoka it =3 S T celle
monocytese] TNF-a ¥H] & #2352 sialic acidE
7L e B5EE AJEo] monocytesE AF=A1F
tn Ruslgch Zanetta®= fucose, galactose, N-
acetylneuraminic acid, heparin#} 22 mono 22 oligo-
saccharidets MM ES} G4 2Z o)A FYA &H
o] AX Eo|® o2 autocrine/paracrine Z+-&7] &}l
ola) AlE BEF AXolA Az A Zgol o
oty Hasgoh =E Zhu Y2 rhamnogalac-

turonan© 2 monocytes/macro-phagesE A=A 7]H
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