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ABSTRACTS. This study was undertaken to investigate comparative anti-tumor activity of water
extracts of Phellinus gilvus (PGE), Phellinus linteus (PLE), and Phellinus baumii (PBE) in vitro. The
anti-tumor activity in the present study was evaluated by sulforhodamine B (SRB) and microtetrazo-
lium (MTT) assay in terms of cell survival level. The tumor cells (sarcoma 180 and P388) were
treated with PGE, PLE, and PBE (7.5, 15, and 30 pg/ml) and Doxorubicin (DOX) (0.001~10 uM). The
results showed that DOX, PGE, and PLE inhibited proliferation showing a dose-dependent manner
against both tumor cells. However, PBE was inhibited by the only 30 pg/mi in both cells proliferation.
In conclusion, all of PGE, PLE, and PBE used in this study have shown anti-tumor activity against
both sarcoma 180 and P388. Among them, PLE was the most effective in anti-tumor activity against
sarcoma 180 (p<0.05) and PGE was against P388 in SRB assay. PLE, however, was against P388

(p<0.05) in MTT assay.
Keywords:

N B
IAEsaR 5 A
& som o geldded
FOoR AFE ﬂ”‘ﬂ?ﬂ X“SE ]

ok

o IErE 4

°] ]oﬂi_’ T of 7008

Bla**ol UE 7Li 2# A 2AtHChang, 1999;

9] °lF

Correspondence to: Seung-Chun Park, College of Veterinary
Medicine, Kyungpook National University, Daegu, 702-701,
Korea

E-mail: parksch@knu.ac.kr

37

Anti-tumor activity, Phellinus spp, Doxorubicin, Sarcoma 180, P388 cell.

Wasser et afl, 1999; Reshe‘gnikov et al, 2001).
2 FME dAlelgta dEZl AEFHAL gl
7%0] BX3H EFaH oz Yrlol(Basidiomy-

cotina), WIFE¥AE(Aphyllophorales), AUHF-B]EHA
FHHymenochaetaceae), Z&H A< (Phellinus)l 23}
= BRI FoIH 1 F P linteus?] BFFEELS B2

ke (lkekawa et a/, 1968; Han er a/, 1999} R

FQ Wb ofet 1wl vl Aeishy 84
(Song et al, 1995; Lee er al, 1996; Dai et a/, 1998)
& ZH0L o] el AFEMHAH O ZRE AFoF
Algo] 3]71Eo] 1 o]fo] HX} SV AT} 2 baurmii
= oA &k H gAksla8(Dai et af, 1998)0] K
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olgslo] AAANE FHsl=d B 2d
71 Al 71742 Fa = gt o]t 71
Ao} e vjge T Fo M Ao vehd
Ao o] kst AE JiEe] EAIFoR tiFEA
ALt vHA 2 givuse AEEFF7IEdNA 2001de] A
A % 55 vEEHACRE R o83 AT
Aufel] Azl wEt MY WA e T AAA <
Fgo] 7Fed FFo=2 d#A AHJo et al, 2002).
I A wl2dEHAY £ k] JEHAE
A7tE o] FF 718 AF B VI FEAEER
olg] 7kssAl &l & AL=Z Zlgist ok 2t A
A P givus?l B5FEE U1 gl uisk B
a7t glo] B ARl P linteuset P baumiR] B¢
FE2E3 ILEHE vzt sk

e o

B ™o 283t P linteusSt P baumiis B F-olA
N 39AS 37 Wol o|&3lden P givuse I
4 B¢ FiRelA 4 AE FoE AYEE F
ZEdollr FF wol ARSI Zhzbe] XEWAle|

2 S Wz} zhzhe] AAAE 7Axst
1:30¢ vl&R E]tste] 100°C
oAl 7AI7E Bt FE3}T 80°CollA] AstES STt P
linteus®] B5-F2E(PLE), P baurni®l E4+3+%E(PBE)
2 P gilvus® S4FEE(PGERS 0.22 um membrane
filter(Millipore Corp., USA)l «=8itt. &L glu-
coseZ 7|&22 & anthrone ¥ (Bucci et al, 2003) u}
2} 3 EAsk] FEE At AHE HAL 5
+ rotating vacuum evaporator (modulspin31, Biotron,
Korea)s ©]83led 30 ug/mlzE #A=3l3L o]2 Phosphate
Buffer Saline(PBS)ll Z+z+ 5]45}e] 15 ¥ 7.5 ug/mi=
M AT ekl =4FH)A(DOX) (Adriamycin®,
lldong Pharm., Korea)= PBSel| 3Ajsted 10, 1, 0.1,
0.01, ¥ 0.001 uM =2 Az3dle] g A7kx] 4°Col]
B A5

il

M zZufef

B AFA ARRE oA EFSl sarcoma 1807+ P388
= F e 299 vl ) T4 AZFE AR
ZF23)(Korean Cell Line BankjollA] #%F it} ZUA|
EFo] Hlek 2 AAE 9g A= RPMI 16408 ©]&

3l99om fetal bovine serum(FBS) 10%E #H7}s8kaL,
penicillin® streptomycing 100 units/mli=} 100 ug/mi
o] &t HA wgA] HrlsAtt YMEE tissue
culture flask 25 cm’& ARg-3ke] 37°CollA 5% CO, Al
Fufjek7]o A viekaaict.

T ouke2 {3 FdM =l gk PLE, PBE, PGE ¥
Az DOXY MEAHY F5=& sulforhodamine B
(SRB) (Kim et al, 1996)2} microtetrazolium(MTT) assay
(Mosmann et al, 1983y W& sl AldYstart. SRBE
o T &R EF7 2 welF 1907F =5 96-well
plateo] HZE3% & 2477k Fot vkl 7+ AJEERS
AEsle] 48A7F B FUb wlgeidith. ZF FAIRE)
50% trichloroacetic acid(TCA/E F718te] 4°C 2 24
7+ B AL ANBIAR, SRl 63 FAE A
e A|AsATE FUAHE| 0.4% sulforhodamine B
(SIGMA)ZE o]-83te] 30% Fot Ao g AAF &
Tris base(10 mM, pH 10.5}Z F713t] AYES FHA
otk A FAHG Za] AASHT MTTHES well
Axy 54 Wt HEE FEE T SREBHAE € )
Aol mg] 72t NEERS HEINAT. HE F 44 F
HlFS AAEIATE i) SRE § 344,5dimethyl-
thiazol-2-yl}-2,6-diphenyitetrazolium bromide(MTT, SIGMA
(MTT, SIGMA®, USA) €918 well & 50 u¥ 713t 4
AlZE Fet o] wiekstHar, wiekel Bt & 2 welldllA
o] ZA WA E AAAC. v DMSO(dimethylsul-
phoxide)& well @ 150 ulE 713t formazan crystal
< ZoUlct SRB % MTTHM A cell plate 52
microplate readerlVERSAmaxTM, Molecular Devices,
USA}E olgsle] 490 nmeld 2 FHEg Z4siarh
Zok AEB g AlFEEAe] TS Hrtslr] st
Az 282 AFBEZS XHAIT welld] FEEE AR
EZ8 Hx5H7] & Sz welld] FHEE 5o
%z VNI EAEAS SAS statistical package
(release 8.1; SAS Institute Inc., Cary, North Carolina,
USAYE o]&3le) ANOVAS AASkL 2 9 52 X
0.052 3}t

33

ro o2 oft

g4 I

SASH(A(DOX)| MEATH

Sarcoma 1807} P3889 tisled EAFHANDOX)e!
gt A EA47% AEE SRBEA 0.001 uM{(100%, 97%),
0.01 uM(98%, 91%), 0.1 uM(73%, 68%), 1 uM(34%,
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32%) 10 uM(12%, 29%) I (Fig. 1), MTTHIA
= 0.001 uM(93%, 87%), 0.01 uM(90%, 83%), 0.1
UM(53%, 40%), 1 uM(16%, 12%) 10 uM(10%, 4%)
o]2ATHFig. 2). DOXell thgk ICse] HlxL HelME 7
ZYHEY A A MTTH 98 237t SRBY
93 AR} AZAFAAYET} 2o Aoz ehgot
(Table 1).
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Fig. 1. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
treated with DOX (0.001~10 uM). Cell survival rates were
determined by SRB assay. Data points are the mean of trip-
licate DOX (meanx SD).
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Fig. 2. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
treated with DOX (0.001~10 uM). Cell survival rates were
determined by MTT assay. Data points are the mean of trip-
licate DOX (error bars, £ SD).

Table 1. Cytotoxicities of Phellinus gilvus extract (PGE),
Phellinus linteus extract (PLE), Phellinus baumii extract

(PBE), and doxorubicin (DOX) against Sarcoma 180 and
P388

Cytotoxicity ¢+ SRB MTT

(ICs0) Sarcoma 180 P388  Sarcoma 180 P388
DOX (uM) 0.92 0.87 0.63 0.37
PGE (ng/mi) 4.99 7.39 372 2.54
PLE (ng/ml) 3.04 9.06 3.13 1.98
PBE (ug/ml) 3.29 10.4 3.10 4.46

PGE, PLE ¥ PBEQ| MZ=AJZteix|

SRBYHA PGE, PLE ¥ PBE®] sarcoma 180l t
3 M ZA AEE 7.5 ug/miolA 89, 87 2 100%, 15
pg/mielA 87, 81 2 100% 28] 30 ug/miollA] 68,
46 B 49% o)Attt 2 P388dl WEiME 7.5 ug/mi
o4 88, 92 @ 100%, 15 ug/mlolx 83, 82 2 100%
28] 32 30 ug/miollA 76, 82 2 89% o]t}

FYAE sarcoma 180914 PGES} PLE= 30 pg/ml
FEWT oyl 75 ug/ml 2 15 ug/ml FEIAE Al
FAFAANAEE BAA T PBEE 30 ug/ml S0l gt
A ZAAZAAE JeRSE & AdAe] FEold PLES
PGEE sarcoma 1809 sl iz Hls] €94 =
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Fig. 3. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
treated with 7.5 ug/ml of PGE, PLE, and PBE. Cell survival
rates were determined by SRB assay. Data bars are the
mean of triplicate PGE, PLE, and PBE (meantSD). *
p<0.05, PGE and PLE compared with PBE and Control, 1
p<0.05, PGE compared with PLE, PBE, and control, PLE
compared with PBE, and control.
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Fig. 4. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
tfreated with 15 ug/ml of PGE, PLE, and PBE. Cell survival
rates were determined by SRB assay. Data points are the
mean of friplicate PGE, PLE, and PBE (meanxSD). *
p<0.05, PLE compared with PGE, PBE, and control, PGE
compared with PBE and control, 1 p<0.05, PLE and PGE
compared with PBE and control.
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Fig. 5. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
treated with 30 ug/ml of PGE, PLE, and PBE. Cell survival
rates were determined by SRB assay. Data points are the
mean of triplicate PGE, PLE, and PBE (meantSD). *
p<0.05, PGE, PLE, and PBE compared with control, t
p<0.05, PLE, PBE, and PGE compared with control.

MEAA EAZS BoH,
thztol His) Tr-/V‘ JE AR

FE 30 ug/mielAE PBEX
o2 YehsttHp<0.05). A

AHoZ SRBYS ©]&3t sarcoma 1800 wair =
PLEZ} 713 °4/‘* de AZAAEAS BATHFg. 3,
4 9 5)

ZoFM| 32 P3880l thak SRBY S A3 sarcoma 180
of thet Az} vzttt & PGE®F PLE= 30 pug/ml
FSEek oplgl 75 ug/ml 2 15 ug/ml FENME Al
FAARA ARE BFAIR PBEE 30 ug/ml F=olA]
T A EAAAE VeIt AAe] sEolA PLES
PGEE P3880ll thal thzzol ®ls) 94 e AlEA
A&GHE BHon, FE 30 ug/mellrde PBEE iz
o] Hlal f9A AE Aoz vehdth zu A Ho
2 SRBYS o]&3 P388d dlsiAMe PGEZE 7HE #9
4 Jde AEPFAXNEAE BATHp<0.05)Fg. 3, 4
95

MTTHIA PGE, PLE @ PBE® sarcoma 180 T
& AETAL e 7.5 ug/miolA 84, 74 2 100%, 15
ug/miollAl 86, 75 @ 80% 2] 3 30 pg/micllA] 55, 47
2 51% °|c}h z28]2 P388 thafiAl= 7.5 ug/mieilA
92, 86 & 100%, 15 ug/micllA 70, 41 2 100% 18]
3 30 ug/miellA] 35, 21 2 68% ©|Att.
ZUAE sarcoma 180914 PGES} PLEE 30 pg/mi

wag ohygl 7.5 pg/ml 2 15 ug/ml =AML Al
AFAAATE RYAT PBEE 7.5 ug/ml 3204
A ZAAE JeRHA] LAt & F= 7.5 ug/ml A<

P ouHz] FEolME PLE, PGE % PGE =257
sarcoma 1809 t3l] izl vls) {24 de= AEA
AgdE BEow, MAH o2 MTTHE ©]8-3 sarcoma
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Fig. 6. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
treated with 7.5 ug/ml of PGE, PLE, and PBE. Cell survival
rates were determined by MTT assay. Data points are the
mean of triplicate PGE, PLE, and PBE (meantSD). *
p<0.05, PLE and PGE compared with PBE and control, 1
p<0.05, PLE compared with PBE and control.
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Fig. 7. Sarcoma 180 and P388 cells were cultured in RPMI
1640 medium containing 10% FBS in 96-well plates and
treated with 15 ug/mt of PGE, PLE, and PBE. Cell survival
rates were determined by MTT assay. Data points are the
mean of triplicate PGE, PLE, and PBE (meanxSD). *
p<0.05, PLE and PBE compared with control, + p<0.05,
PLE and PGE compared with PBE and control.

18001 tialM= SRBHS| Axfe} o] PLEZF 7HE f-¢
A e AZAREIAE 2ATHp<0.05)Fig. 6, 7 & 8).

P388 ZM oM PGESF PLEZF 7.5 ug/ml 2 15
ug/ml FEAME AFZAHEAAE BERAAT PBEE 30
ug/ml F=oiAT AZEAFAAE Yepligith. v= 15
2 30 ug/midllAl PLES} PGEE P388ell sl ozl
vjg] fold d= AEAREAE BYon, MAHeR
MTTH-g ©]83t P388| tisixe= SRBH Axe=
2] PLEVF 718 #94 de AEZAxEsE Ry
(p<0.05)Fig. 6, 7 Z 8).

A9 F AlxzAgFedA Age] Aol £ Agdl AR
HRE Phe///nusEEO] F59 &ouﬂzoﬂ e} thie)

zlole ot B ARtaAE BHow, 53 £ gius
=) %j_"r“li‘%ﬁ PGE(IC50, 7.39 pg/mlje] SRBBSEE =
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Fig. 8. Sarcoma 180 and P388 cells were cultured in RPMI

1640 medium containing 10% FBS in 96-well plates and .

treated with 30 pg/ml of PGE, PLE, and PBE. Cell survival
rates were determined by MTT assay. Data points are the
mean of triplicate PGE, PLE, and PBE (meanxSD). *
p<0.05, PLE, PBE, and PGE compared with control, t
p<0.05, PLE, PGE, and PBE compared with control.

e 2 P388 EPHAEN thEIA PLE (ICy, 9.06 ug/
mijsh PBE(ICs,, 10.4 pg/misct £& &7s ¥t} 2
Z1} Sarcoma 1800 wisir+= PLES] IC;& 3.04 ng/
MO PGES] 1C,S 4.99 ug/ml 18] PBEY] IC,,&
3.29 pg/ml &2 FAEA A7 e A4S Bk MTT
Mo ZHA] Sarcoma 1807 P3889ll thal IC,ol th
st ¥|wA} PGEE 3.72 ug/migt 2.54 ug/ml, PLEs= 3.13
ug/migk 1.98 ug/ml, PBEE 3.10 ug/mi2} 4.46 ug/ml
o] A& HAFUTH ek e FRolxe] F FF
Alxze] AR == DOXY ZAdte} npEA2 MTTH
oJgt A7 SRBYol 93 AARtt & Ul A2 A
HE7t & AoZ Ve

1
AN

1

sl A= g Alelet Bl EHALE & 227%0)
B3 fou FUdM s A4 mlEAEHAL givus),
FEAEZWAUPL jgnarius), ZRAEFHRPL robustus), B2
EHAUP linteus), RAEWNSUP baumi), 3-2X1EFH A
(P nigricans) 28151 SGAEAUP pinie] T2 AA8k=
Aoz A Ut o] F P linteus® P baumit= 71 A
) 717k AEAfu)e] BlE-EA= kgd 2005-helA 400
o g H§e Algo] ol&ar|dle e 7HHolth g
Y P givuss R baumiB}y R linteus?l= Ti2A 20014
AEFH7eddM FHE o] &g Aol el
wal 3uUiA] 470E Thell AR ] 8] rhaet FEolt)

7tg ZIEWHA] dgt @802 P inteusE
By Ead g2 "9 (Song et af, 1995; Lee
et al, 1996y &Ld=-2(lkekawa et al, 1968; Han er

i

R

al, 1999; Cho et al, 2002), P rimosus®] YA al=%}
H(Ajith et al, 20023 Ns2-&(Ajith er af, 2001;
Ajith et af, 2002), P jgnanus®] FEdHo1Z-8-(Shon et
al, 2001)0] #2of HEH Ut

B Age P gilvus, P linteus 2 P baumill I3
2 -2 fE 8% FU! Sarcoma 1803 Y
Q1 P388ol4 SRBF MTT ¥& o]&ste] X
A4S AT SRBYHANA P /nteus®] B35
(PLE}e- sarcoma 180l i3] oiz<tel] ujs] 74 5
8 NEAREHRE HASH, P giwsd] EFFE
(PGER= P3889) thall thzetol] ] SEelgh A EA)X
= JepRITh = MTTHEIA PLEE P388el thall tf
z23o) vls) 7P FEgh AR g aE 2 o] A Y
2 AT eido] e AeR de] dExl P
linteusiHan et al, 1999)2] AT H7} & AS=Z
Elgtor ywse] gg ¥ PLES] dtasprt 713
F2 02 Hol ol 11 EFFEEd TFH Al
g jEolat= A t(lkekawa et al, 1968; Cho et
al, 20022 siA3ith oy AexEl 759 16 ug/
miellA= PGESF vlssh gk do] YepflaL Rt o}
U2} PGEE P3880l thsiAE isEolAz PLERT} T
FAlgE FUBEIE BT wEbA] Fie] wiRollA 4
o= Auirt 7ksst PGEZF 7HAUH| S PLERT}
2494 77 Y A @ 4 vk Z2E)a aEelA
o] PGES} PLE®] AL AAQl ZaFH|Al 05
uMell slgsles gL} vt a98 7o 18
o FAEAAYE AFdME 2 kel A HUT
(Han et a/, 2001; Bae et &/, 2003).

SRB&F MTTHeI 23t 3t Aot Al S/2 HAl
FE2EAM vlEshY 22 FRoMe T HYAIE] o
Al Are MTTHo gt Aalvt SRBye og Axtr
o MO At 22 AeE vEdnh ol
o= SRBHZ Alxdtuids gste F2 Y=g ¢
= WR(Kim ef al, 199610147 MTTH-S 2kolg)
MEAM G dolrh= formazand AlEUALAE o=
AES M) F5 7T & e W (Mosmann et
al, 1983122 SRB¥ol MTTHPHET} Al 249t F3%
o] FACNAN o Qs Az AYzto] FoHSkehan et
al, 1990; Keepers et al. 1991)

folr afn ME Mg o

e

o) ABE FYe PLES SRHPYol T BL
A UehdAu PGES) YUBHE I3 F& Ao
==

2 et 53] PBES= Hld 8-S BoAF
ok kA 7)1E9) 37ve) P inteust P baumiBty P
gilvuse] tiEAiAke] o] oz Ao 7] Az 7]
SAAAEN HAGY HrHARS] AdE) sigs 2 R
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o Azte] Htt.
2 o

B AZE= Phellinus gilvusPGE), Phellinus linteus
(PLE) 2813 Phellinus baumi{PBE)Y] G4E59) o
sl SRBHA MTTHO.2 WA EF(Sarcoma 18034
P388)E ol&ste] FUBAL vla - Hrisiiint. SUA
X3+ PGE, PLE, PBE(7.5, 15, 30 ug/ml) 28]32 Dox-
orubicin(DOX)0.001~10 mM)e2 A ict. 2 23}
DOX, PGE 28|53l PLEE F¢HEFo| tiotd sxol&E
Ao g Ak AAE HAAN, PBEE 30 pg/migl &
ZoMut dAslE gUE S AT AEH R o
Ao AR PGE, PLE ¥ PBEx= Sarcoma 1803
P38gel| detEAd-S Hod5girt. PLEYE sarcoma 180 &
FAEA 7 BA7E Hout o1 Hp<0.05), SRBHA]
+ PGE7} P388el| tial 7 2 adgAdS vehidct
(p<0.05).
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