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Abstract— A protein-polysaccaride fraction Kp(53.9% polysaccharide, 14.2% protein) was separated
from the shake-cultured mycelia of a basidiomycetous fungus, Phellinus linteus, and its antitumor
activity against sarcoma 180 in ICR mice was investigated. When administered after the tumor
implantation, Kp exerted antitumor activity by inhibiting the growth of the sarcoma 180 solid
tumor by 71.5% and increasing the life span of the sarcoma 180 ascitic mice by 51.5% at 100 mg/kg.
In pretreatment tests, in which Kp was administered once daily for 9 days before the tumor
implantation, Kp inhibited the growth of the solid and ascites form of sarcoma 180, respectively,
by 35.4% and by 80.3% at 100 mg/kg. However, Kp showed no in witro cytotoxic activity against
2 murine leukemia L1210 and a human gastric tumor SNU.1 upto the concentration of 200 ug/m/.
From these results, it is clear that the antitumor activity of Kp is exerted through its immunomodu-
lating activity on the host’s immune system.

Keywords [ ] Phellinus linteus, Kp, basidiomycete, shake-cultured mycelia, protein-polysaccharide,
antitumor, immunomodulating, sarcoma 180, leukemia L1210, SNU.1.
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Table 1—Number of sarcoma 180 cells implanted into
and recovered from the peritoneum of the
female ICR mice

No. of cells No. of cells No. of mice
implanted recovered(X10")  with tumor/No.
(X10% (mean+ SD) of mice used
1 6.75+t 1.3 4/5
9.05+ 14 5/5
10 1345+ 25 4/5
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Fig. 1—Experimental schedule for the pretreatment
effect of Kp against sarcoma 180 ascitic tumor
in ICR mice.

V: intraperitoneal injection of Kp.
¥ . implantation of sarcoma 180.

2713 RPMI 1640 ®)*|(Flow Lab., McLean, VA,
USA)E AHg-dlglom A8 A2 T2+ 33 B
10X 10° cells/well2 3}l Kp #HF:¥T+ 0~1000
pg/mi7t HEE ok B AL 47308 AR5
Act.

L12100} CHEE in vitro MIZEA A — I3 4
Asa 9l FHuWdEW AEF L12102 5X10* cells
/mio] HEE AAZ wixZ A F 15m A3
Pl 5mi® 93 Kp HEFE=EF 0~200 pg/mi =
&le] 37C 5% CO, th7]s}el 48/‘]{} vf %k ¥ trypan
blue exclusion®®o.2 Aro} 9l AEFE Ad}
ook, & vixlZ% Fisher's medium(pH 7.2, Gibco,
Madison, WI, USA)°ll horse serum(Gibco) 10%, pe-
nicillin G(100 U/m/)-streptomycin(100 ug/m/, Sigma)
E Arisle] Algstgon] 2 AL 4502 Y
atod et

382N -Kp A8 F9 FoidA #§22 anth-
roneA|fE ©]-8-3t] Herbert 572 whlol wjziA
EAslgon] Fbd ek bovine serum albu-
ming 7|F&2 238t Lawry-Folin®®o] we} &35}
o). g9 oA S TSk ST $42 Laine9)
198 W x3le] Agsigict. & AR 20mgs 5
m/2] 3% HCI-MeOH3} &4 teflon sealed cap
tubeel] ¥ 80+ 5C ¢4 2047} E4F metanolysis
AlA 2 UEEE o3 2UALAL F o] E hexa-
methyldisilazane>} trimethylchlorosilane& ©]4- tri-
methylsililation 2171 ¥ FA] 3% OV17(80~100
mesh shimalite) A& o]&3}e] GLC £4& A3
ahgdch.

7ot % o

HigHo]| o8t Kp2| &= — Phellinus linteus(E-

J. Pharm. Soc. Korea



Phellinus linteus A MFEZNFE 215 oA Kpd 3484 161

Table 11— Antitumor activity of Kp, a protein-polysac-
charide from the shake-cultured mycelia of
Phellinus linteus, against sarcoma 180 acites
tumor in the ICR mice

Table III—Antitumor activities of Kp, a protein-poly-
saccharide from the shake-cultured mycelia
of Phellinus linteus, against sarcoma 180
solid tumor in the ICR mice

Dose Mean survival PBILS? dose tumor weight % tumor
(mg/kg/day) days (mg/kg) (g, meant SD) inhibition®
control - 17.0 — control - 2.00+ 0.58 -
Kp 100 25.8 515 Kp 100 0.57+0.93* 715
a. % ILS(increase in life 5pan):LS‘I?S—L—S~°— X 100, a. % Tumor inhibition= Lt X100,

c

where LS; and LS, respectively, is the mean survival
day(life-span) of the Kp-pretreated mice and the saline-
treated control mice

AZFHA) FAoFER HE] Felgh whilicigs)
A& Kp+ 100 mg/kg 8304 ICR wh-$-22¢f o] A%
sarcoma 180 3ere] AAA-S 715% A skelen
(Table III) Bshel djajd= 518%2) 49 A%
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c

where T, and T, is, respectively, mean of the weight
of the tumors of the control mice and that of the trea-
ted mice

*p<0.05.
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Fig. 2—in vitro Cytotoxcicity of Kp, a protein-polysac-
charide from mycelial culture of Phellinus lin-
teus, against a human gastric tumor SNU.L
Each data point is the mean of four experime-
nts.

**. significant at p<0.01.
A the initial cell concentration was 3.3X10?

cells/well.

@®: the initial cell concentration was 10X 10°

cells/well.
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Table IV—Antitumor effect of Kp-pretreatment against sarcoma 180 ascites tumor in the female ICR mice

dose No of mice

Body weight Spleen weight

No of sarcoma 180 % inhibition®

(mg/kg) (23] (mg) cells recovered® (X10°)
0 14 33.0+2.64 14291+ 27.6 3954+ 281.5 —=
20 16 33.7£ 2.0 158.8+ 35.2 184.7+ 150.3* 53.3
100 14 34.1+23 190.8+ 35.2** 779+ 92.6%* 80.3

a. The tumor cells were harvested with heparin-phosphate buffered saline 6 days-after the tumor implantation

and counted under a haemocytometer.
N.—N,

[4

b. % Inhibition= X 100,

where N. is mean of the numbers of sarcoma 180 cells in the control mice and N; is mean of the numbers

of sarcoma 180 cells in the treated mice.
c. mean*t SD.
*:p<0.05. **:p<0.01.

Table V—Antitumor effect of Kp-pretreatﬁlent on the lifespan of the female ICR mice ip implanted with 2X10°

cells of sarcoma 180

dose Body weight (g) (m+ SD) No. of 30 day Lifespan®(m=* SD) % ILS®
(mg/kg) .
day 4 day 11 survivors
0 25,5+ 23 325+ 37 0/16 174+ 1.3 -

100 252+ 23" 314+ 48" 1/16 19.8+ 3.2** 10.1

a. The life span of a 30-day survivor in the Kp-treated group was not included in the calculation.
—LS.

b. % Increase in life span(ILS)= LS LS S X100,

c

where LS; and LS, respectively, is the mean survival day of the Kp-pretreated test mice and the control

mice.
+: not significant at p<0.05.
**: significant at p<0.01.
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Table VI—Antitumor effect of Kp-pretreatment against sarcoma 180 solid tumor in the male ICR mice

dose No of mice Body weight tumor weight® % tumor
(mg/kg) (g, mean SD) (g, meant SD) inhibition®
0 13 337+ 30 537+ 15 -
20 13 324+ 19" 529+ 1.78* 15
50 11 322+ 25" 357+ 2.24* 335
100 12 33.0+ 24" 347+ 1.69** 354
a. The tumor was excised 27-days after the tumor implantation,
b. % Tumor inhibition= —T%TL X100,

where T. is mean of the weight of the tumors of control mice and T, is mean of the weight of the tumors

of treated mice.

*: not significant at p<0.05.
*: significant at p<0.05.

**: significant at p<0.01.
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Table VII—The contents of polysaccharide and protein
of Kp, a protein-polysaccharide preparation
from the mycelial culture of Phellinus lin-

teus
component content (%)
polysaccharide 539+ 9.6
protein 142+ 15

a. The values (mean= SD) are from three experiments.

Table VIII—Monosaccharide compositiona of the poly-
saccharide moiety of Kp, a protein-polysa-
ccharide preparation from the mycelial
culture of Phellinus linteus

monosaccharide contents (%)
Xylose 112
Mannose 50.6
Galactose 21.9
Glucose 264

a. The monosaccharide content of Kp was determined
as described in the text by measuring the area of the
peaks of the monosacchrides in the GLC chromatog-
ram.

ot Kpsh st 2wl o] WaFo] Enle] Asje]
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