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Immunomodulating and Antitumor Activities of Exo-secretion
from Phellinus linteus
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ABSTRACT

Background: The chemical characteristics of the exo-secretion from Phellinus lintens (referred
to as exo-secretion) including the compositions of amino acids and monosaccharides were
investigated. In addition, cytotoxicity of the exo-sectetion on 5 tumor cell lines detived from
human cancers and its antitumor activity against ascitic sarcoma-180 cells were examined.
Methods: The antitumor activity of exo-secretion from Phellinus lintens was determined by
measuring parameters including tumor weight, life span of mice, chemotatic activity of leuko-
cytes, counts of immune cells, and activity of cytokines. Results: The exo-secretion from
Phellinus lintens showed no ditect cytotoxicity to the five tumor cell lines tested, but it had
a strong antitumor activity against sarcoma-180 cells in ICR mice as measured by tumor
weight and life span of mice. The exo-sectetion stimulated the chemotaxis of leukocytes and
production of immune cells and cytokines. Conclusion: These results suggest that the exo-
secretion from Phellinus linfens do not act as a direct cytotoxic substance to cancer cells but
as an immunomodulator. (Immune Network 2002;2(2):115-124)
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Table II. Amino acid composition of the exo-secretion from
Phellinus linteus
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Table I. Monosaccharide composition of the exo-secretion from Phellinus linteus
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% 4.45 7.08 24.89 26.71 9.93 3.77 11.88 2.17 9.12
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A|EFQ A549, A9k A EFQ] SK-0V-3, 3] 59 AL
29l SK-MEL-2, At A9l HCT 15 2Lg]a =
A7A AEFQ] XF498-S o] L3lo] Aghw 4l HulEo
7} ‘FEHE SRB assays AAI8}o] Table M 2 72

sh <l

=, A549xﬂ EFo AF AA BulEd 57t
0.003ug/ml¥ w AEEo] 999%, 30.0ug/mld 75
94.1%2 A9 2}017} M= Aoz Yehygtl SK-0V-3
A EFE 1032~942%, SK-MEL2A|EFE 99.4~98.7
%, XF498 A|EFE 101.6~93.9% 18|3 HCT 15 AE
FT 1012~97.3% =2 Ve O™ ICs Fhol 559 AlE
o tste] 300ug/ml o] F o2 AHAHQ AEZALS A
o] Sle ALSE eyt
H_ﬂtﬂ:"l- Jz'— ’101101—_‘,]. E/‘ol (] l:ﬂ— u}.o /koﬂ l—%]—u—]
A “"Hlia Foldt AP 2T ZHE] A2 W
g9 3}ehEA 55 modified boyden chamberE o] 83}
o] 33]ol] A Jéf& 737} Table IV} 7t}

5, 1P L vkl A A FHlES Tl

Table III. Inhibition concentration of the exo-secretion from
Phellinus linteus, doxorubicin and cisplatin against different tumor
cells

Inhibition concentration (ug/ml, ICsg)

Sample

A549 SK-OV-3 SK-MEL-2 XF498 HCT15
Exo- . >300 >300 >300 >300 >300
secretion
Doxorubicin  0.02 0.08 0.02 0.06 0.03
Cisplatin 0.71 1.31 1.76 0.77 1.06

The method is Sulforhodamine-B (SRB) assay for tumor cell
cytotoxicity test (ICs value)

Table IV. Effect of the exo-secretion from Phellinus linteus on
chemotatic activity of peripheral leukocytes in ICR mice bearing
tumors with or without treatment of the exo-secretion

Treatment No. of migrated Leukocytes

Solid tumor-bearing mice

Control 61.2+6.4

Exo-secretion 82.5+5.7*
Ascitic tumor-bearing mice

Control 32.0+4.2

Exo-secretion 99.916.9*

*Values represent the meantstandard deviation of fifteen mice per
group, values within column with no common superscripts differ
significantly (P< 0.025)

Al A= 8255 7ME 2T 61.2+6.47M
o mlal] <kzk Frksll o), Bt fritk whg-2eof] A3}
HAL BHlEs o3 £ FTAH = 999469702 T
279 32+4270 et FoA A Fohskeich
o]—°1-_3__1,]- Hol ouk gl 2ol A3HA Hu|ES =
o3k AT HFWZLFMSTE 298U & =279
253% Het A L}E}Ur BAAE AA-Eo] 117.8%°13
o B3 AR AL eSS Foldt AlFE FollA 309
o4 A&t U}%é.t 40%©] A tH(Table V).
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*Lfihﬂ* ol Y AT Tl vhe 23] A3t
T upf Ego A7 Fde AHsl 2 FAE
5.} 733} Table VIZ} 2t} & A4l ZHlEE F
AT T ATFAE 0642013 go 2
9] 1.75%0.15 goll Hvlato] FFAA &0l 63.4%% 1t
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Table V. Antitumor activity of the exo-secretion from Phellinus
linteus against sarcoma-180 cells transplanted in the abdomen of
ICR mice

30 days
a b
Treatment Dose (mg/kg) MST (day)" ILS (%) survivors
Control 125 25.3 0 0/10
Exo-secretion 125 29.8 117.8 4/10

*MST; mean survival time, bILS; increase life span

Table VI. Antitumor activity of the exo-secretion from Phellinus
linteus against sarcoma-180 cells transplanted in the inguinal
region of ICR mice

Treatment No. of mice  Average weight Inhibition
reatmen tested of tumor mass (g) ratio (%)

Control 15 1.75+0.15 0

Exo-secretion 15 0.64£0.13* 63.4

*Values represent the mean+standard deviation of fifteen mice per
group, values within column with no common superscripts differ
significantly (P <0.025)
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*Values represent the meantstandard deviation of fifteen mice per group, values within column with no common superscripts differ

significantly (P <0.025)

T-o] ZFHr} B cells, T cells, Th cells, Tc cellse] -2
A Qe Z71E Hyom NK cells® °F7F Z71slgdch
(Table VII, VIII).

Cytokine AJA5. A A FulES Fo3k Alg1at
Nz Eqt 1l argdQho] fribEl wh-29] cytokine
Z IL-2, IL4, IL-6, TNF-08] A 5S LolH 7] $Js}o]
ELISA Kit& ©]-83%}o] sandwish ELISA ¥} o 2 24}
A3 aFQtat gt U vh-2oll A S AL )
S Foldh Al 7 dlzTollA IL2 9 IL45 HeE]
A AR IL-6v LHYE U vb-2ollA Al gl
33.3£2.6 pg/ml, HZ&To| 16314 pgml & LFEFLL
), b U upg-Loll A= Alf o] 17.741.6 pg/ml,
tz7o] 8.5+0.98 pg/mlE e} 2R ok 26 A
W wo] FoA A S7E Ak B3 TNF-oe 3L
b fub wpg-2ol| A A& o] 98.4+8.9 pg/ml, TZT
7485 pgmlE VEFEO ], Eqh b uhp-2of A
2§l o] 45.343.1 pg/ml, 2o 33.8+2.8 pg/mlE
veht dzg ke ok S48k ck(Table 1X).
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