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Abstract : This study was carried out to evaluate the antitumor, hepatoprotective and antimutagenic activities
on hot water extract of Phellinus gilvus (PGE). Growth of tumor in mice that were orally given 0.25, 0.5,
1.0, 2.0 g-kg™' dose of PGE was inhibited in a dose-dependent manner (p < 0.05). The hepatoprotective
effect of PGE in the carbon tetrachloride (CCl,)-intoxicated rats was studied. In CCl, + PGE group, PGE
was orally administered with 100 mg/kg/day dose 7 days before the treatment of CCly The serum activity
of aspartate aminotransferase and alanine aminotransferase in CCl; + PGE group were decreased at a rate
of 59.6% and 54.1% compared with those in CCl, group, respectively (p < 0.05). Also, total cholesterol
and triglyceride in CCl, + PGE group were significantly decreased at a rate of 90% and 73.6% compared
with those in CCly group (p < 0.05). In the Ames test, we confirmed PGE doesn’t have any activity as
a mutant, and PGE showed inhibitory effect against mutagenesis induced by 2-amino fluride and sodium
azide in Salmonella typhimurium TA98, TA100 and TA1535 in a dose-dependent manner. From the above
results, we may suggest that PGE might have useful as a material for functional food and/or animal

pharmaceutics.
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B Ao A ARE-SE P gihvuse A5 5] 71EDANA
20010l F5 S5 AFHA R giFALte] TSt
3L N wh) A 9] Fgto] 7Fs s FFEOE in vitro
&} in vivodllA P linteusy P baumii®} -AFsH dketg 3}
7} GEA ATk [13, 14, 16-18). RN P gilvus©l T
ot Fejeh, AR E 283 Fr1d 8 st P
baumii 2 P linteusSt V] 3ste] AF-3F o [4],
lipopolysaccharideZ |9-& F=3 AENA PGE7} &
ol Bt IS RIS [22]. PGESY th§ &
3] E A olA = WA AFEF(LDso)°] 2,000 mg/kg ©17d
ol Aoz glakint [15].
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off th3t el T} 7+ & R gyl et 4

g 434} s

Nz o 2

PGEQ| M=

B AFo A ARESE P gilvus A= 1Y 59
R oA &7 AuE Ao AYEE Y7
Al ol AM8-3l9t) PGEY F&32718 A
f13te] SRBHS ©]-&-3F in viro L4

o =
N2 o

¢

T
=

B

AN oy
O}

o

as A
35 7l

AAE R

HZ o AL AT Table 104 B v} 72o]
Sarcoma 1803} P388 M| EF=ol t3l] P gilvus AHA
£ 1:309] BIER 100, 13A7F 5 A 7HE =&
S e et £ J8-S EdE v
o] PGEE Ax3Att. =, P gilvus AHEAE 1~2 cm2)
717 AHsly E2E B A B4ES AA
8t 3 P gilvus AFAA| 100 gl 3 19] SFTE sk
(P gilvus AFEA - 755 =1:30), @5
2 FE9Y g 8 FEHS T
0.5 2 SFEH A &8st 37 SA 3
2,3 BT B €5 FES T FEEE F
Z 60°CH-E] Al&ste] 30% 7HH o2 10°C S7HA 2
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HdESE ¥ M=
PGE®] &tavs dolrr] 98l 358 43 ICR
Al R-2@& AL, SENE ARSI e 7 54
AW EIE golrr] f5t 657, AF 250 £20 kg
7 Sprague-DawleyZll RE (gh= MELR, $H=t) ALE-3}
Atk AFEEL 2% 23+ 1°C, F5 55+ 5%, #l7] 10-

Table 1. Optimal extraction time, temperature and proportion of hot water extract of P. gilvus based on in vitro anti-

tumor activity

Teml?)erature Time (h) Sarcoma 180 P388

0 1:10° 1:20 1:30 1:10 1:20 1:30

6 58.5° 58.9 75.4 29.2 61 69.4

8 60.5 64.6 793 322 60.9 70.4

80 10 495 66.9 773 22.7 55.4 722

12 552 67.9 779 412 60.7 732

13 495 63.9 79.7 425 59.6 742

6 547 67 71.6 27.7 524 68.7

8 58.7 673 81.3 432 63.2 74.5

90 10 62 66.3 783 472 59 74.6

12 63.5 72 842 472 55.6 71.8

13 56.4 68.9 84 48.5 54 715

6 73.7 83.9 91.2 52.7 69.5 75.1

8 71.7 89.7 86.7 42 74.8 75.1

100 10 78.7 89.2 90.9 60.2 71.9 752

12 77.7 92.1 91.1 65 75.9 76.3

13 712 91.5 927 63.7 76.1 77.6

the proportion of P. gilvus to water (W/v).
binhibiton rate (%).



Phellinus gilvus®] &4, 7S

183)/h, €35 W< 12h cycle, 2% 300-500 lux®] A}
3 el Alm‘é’r%}‘ziv}. S= =] AT ES
AIEE FYste] A= AfRo] Fodien, &
Fe FHEFRTE AEA AFAA 37 AW—"— 3
gt o] A gk F=H 174 (KNUVPT-202035)
o eJAste] AAISISAT

gretat Al

PGE9] &t a5 Yol 7] 913l Sarcoma 180
M EZZF (KCLB No. 40066)2 ICR w}-$-2=0]] o]2] &},
TGS FHEAA A ARESIATE A2 v Z
FAE 918 viA= RPMI 16402 ©]8-31512H, fetal
bovine serum< 10%= 7}, penicillinZ} strepto-
mycinS 77} 100 units/ml$} 100 pg/mle] F=7F S A
Hjekdol] H7pstATh 15297 =3A17] ICR #F9-2=¢]
At R E8 72 T 1079 SHEE o]2s)
I 7Y T §Rte R Hof FElgh FYFAH] HY o
PGEE 6¥7t A5 stk 794 F4dste] dAlE
o] AR FAE A3t JANE-E(LR. = inhibition
ratio)S TIFATE FEAE-0] AR AHEEE A
&2t 22 2 oJal] 7§ oot

IR.= CWC*TWX 100, 5714 Cwe= 2z B =
w

& FAOIAL, Twe AR Hat TF Aotk

CCL,E 0|88 34 U=SMRY % A= F0

ANE & HEF(Control, n=35), CClFZ(CCl,
i, n=>5), CCly+ PGE%o #(CCly+ PGEZ, n=5)] 3
N oz A% CClat3t CCl+ PGE- CCl,
=2 AEA oilol] 1:12 T3 AE 2mlkge] §Fo=
/\131%501] 13] E7) Boiste] FA 71=A4S OuLg]_o:l
t}. CCly+ PGE-S PGEE CCl, ¢ 95 HERE uj
d 100 mgkg o] 2 HFFA 3Tt CClL £
3Y & aspartate aminotransferase(AST)9} alanine amino-
transferase(ALT), & Zel|=HE, $X-AT} 22 71 7]
5 A A3ERE S5l

PGES| S1HO|MAIE

PGE9| &AL Salmonella typhimurium o)
21 TA98, TA100 28] 3L TA15355 ©]-8-3F%] Maron
7 Ames®] #Y [281S W slo] AAEATE AF ] AF
|5 FF= vl eF2dolA Aggton 23]
7 histidine 274, deep rough(rfa), uwrB &M o], R
factor 9] FAFES ATt =dhAE 243}
A 71A] k= AFHHe] 739 standard plate incorporation

T g el ol ek H7t 19

test=2X] AAIBIASL A3 A7) F-oll= Ames
assay= 7l %3t preincubation [33, 34]0l wel 23 s}
Atk & A s A7E B A-9-ole PGEE HE
AL FH#AZ glass cap tubedl] Z}2te] FEERE 50 ul
A 7¥3kaL o710l 1241 7F WA ZL S, typhimurium TA9S,
TA100 223 TA15355 100 plE 743 o 02M
sodium phosphate buffer(pH 7.4)Z A &<] 700 ul7} =
S5 3Th o] & 37°ColA 2087 XEu g
histidine/biotin®] 37} 2 ml Top agar(45°C)ell ¥aL &
&3t £ mg] ZA3 F2 minimal glucose agar plate
Qo =gt F 37°C mjg71oA 48A17F wljgste] B4

EAEAHO|(His" revertant colony) T2 =74 3lo] &
Aol A4l -5 WS dArEA S A7l A
Soll= ALEd A7l glass cap tubedl]l PGEE 7+2}He]
FEEE 100p® 713k o 7)o 12A17F Wi S,
typhimurium TA98, TA100 2] 3 TA15355 100 pl¥ 7}
St Th3 Maron?}t Ames®| ¥ [28]0l] wEt Alz=g A
E29] 7+ microsomal enzyme mixtureS! S9 mixE 500 pl
A7FeFATh. o) A& 37°CollA 307 AR & v
histidine/biotin®] % 7}E top agar plate 3ol == &
37°CollA 48A17F v gate] A E HFESAW el Hist
revertant colony)7& 5783l FEES] ARl
o] {55 Wt el g2 Bulith
5—%-4 20f) ol dolHA] BFO|EAE 2t AE WY
O T

PGEQ| &=1HO|AMAIY

Ames testE 713t preincubation ol wel SEAHE
oS AL Aol FLEHDE = TASH
TA100 = 2-amino fluride(2-AF), TA1535%+ sodium
azide(SAYE A3t 718 B 2171 glass cap tubedl]
PGEE ZH7} 50 ¥ Z7Yskal o 7)ol 12417 viAIxl
S. typhimurium TA98Z TA100%! TA1535E 100 ¥ ==

skt 1 Hold AldE flEA = 10% S9 mix
£ 250 pl¥ 718k «37190 0.2 M sodium phosphate
buffers 718t #HE53]7F 700 w7t H=E 3t 37°C

oA 202 7F R F 3 TS 4719 Edwioldd A
A 22 o R AFste] AGE EFEdde]

g 243le] PGES] FEAWOINY E5S WHIN
th. PGE % E¢ivle] 3B FEE duldYe B
sje] o] vehdx) ek 89l el Agstglon,

o

F=-dHo|eAe WHo|JEZ ] A st A8 o
A€ (inhibition, %)EA] LFERLOH] olefje] 2oz A

stict.

Inhibition ratio (%)= M=51 100
M-S,

e
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M: E¢le] SuEAT EAY A9 B9 B

o] %
S A9 B Eue] 4
S NRE AHHEE 1] 291 Bede] 4

EAEN 2M

AN @AF= FApe FFEAAE F7)890m, B
Sk BEALS SAS statistical package(release 8.1 SAS
Institute, USA)E o] &-5te] 2 L ul x| E-2HA] (one-way
a.nalysis of variance, ANOVA)S 2A| 0}‘39\3‘34 FATA
ool #EEE FE-2 post-hoc test® Duncan’s
multiple comparison tests AAISFA . o] FA A
9 FFE p<0.052 ARSI MR g 4T
o th3led Kruskal-Wallis nonparametric analysisE 2 A

E3A=3

2

PGEQ| & <X =z

Sarcoma 180 M2 4] IF U Ul FYPLZ 1
oto] % ICRA| vh§-2x0l ti8l PGES] % oA &
= Table 29} 72T}, Table 20014 ®& ule} 7Ho] PGE
£ 025, 05, 1.0, 2.0 gkge] &Fo 2 647t AT T
S A gzl FA4E TEFAG2104 99 vl
Alell Z+zt 3.1 0.3, 23404, 20+0.33, 1.60+0.2 g2
2 EFEAR] TYAAE YENAL 0.5 gkg ol
o] 8% FowodA A e TIIAETES Y
WATHp < 0.05) (Table 2). -89 A F& ARRHE
AA M E & e ZHzte] FElA 3.12%, 28.12%,
37.50% L2 50.00%= =3 = AL},

oﬁL

PGEQ| 7} =40 oigt 2553

PGE®] 7+ <73 Uigt Rea3E golir] $]3l
PGEE 100 mg/kg/day®] o2 HE] 13U Fo
3t & CCLE B T8y, 3d & 85 7F &A1
ol ASTS} ALTE =431t} Table 3904 H& ule}
7ol CClte] ASTS} ALT= X%P:L;Jr vl zbzt 2.4
el 4502 F71819 3L PGES 3 CCl,+ PGE+-
& CCl# vlas) 22k 59.6%2k 54.1%«1 ZAa¥ AST
9} ALT A& LPE‘rLH‘iiE}

PGE®| CCLE g HEC] AT T9xd=
% S ZEHE9 f&%ﬂ V| X|= @ Table 491 2T,
Controli 3} ¥ &l CClz-ol|A] 2}21 2v0e} 1.3809]
oA e TR F ZE2EHES FUF B
AL(p < 0.05), CCly+ PGEZES CClt3 vl ate] z+
7} 90%9} 73.6%2] A = AR F S~

M

ar

DG

A

Table 2. Antitumor activity of hot water extract of P,
gilvus in Sarcoma 180 implanted mice

Average tumor weight (g)* LR (%)
Control 3.20+£0.40
0.25 g/kg 3.10£0.30 3.12
0.5 g/kg 2.30 +0.40 28.12
1.0 g/kg 2.00 +0.33" 37.50
2.0 glkg 1.60 +0.20" 50.00

“Values are means = SD (n = 6).

®Inhibiton ratio (%).

*Significant difference at p <0.05 level compared with the
control group.

**Significant difference at p < 0.01 level compared with the
control group.

Table 3. Effects of hot water extract of P. gilvus on the
serum enzyme activities of CCly-treated rats

AST? ALT®
Group
1u/1
Control 125.00 £ 14.14 25.60 £4.81
CCl,* 301.73 £198.47 116.35 + 86.64
CCl,+PGE'  179.87 £ 111.67 62.92 +39.63

Values are means = SD (n =5).
?Aspartate aminotransferase.
®Alanine aminotransferase.
“Carbon tetrachloride.

9Hot water extract of P, gilvus.

Table 4. Effects of hot water extract of P. gilvus on the
serum lipids in CCl,-treated rats

Trigryceride Cholesterol
Group
mg/dl
Control 55.05 +1.06 63.05+11.31
CCl* 66.75 +11.19" 79.00 +2.65
CCl, + PGE® 60.54 +2.06 58.16 +7.89"

Values are means = SD (n=5).

“Carbon tetrachloride

Hot water extract of P. gilvus

“Significant difference at p < 0.05 level compared with the
control group

*Significant difference at p < 0.05 level compared with the
CCly group

HE gl

=4

A (p <0052 YRS

PGESl S¢i¥olaly ¥ SEw¥olay
S. typhimurium TA98, TA100 28] TA15355 ©]&
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Table 5. Mutagenicity of hot water extract of P. gilvus using S. typhimurium TA98 and TA100

His" revertnats/plate®

Treatment Dose (ng/plate) S9 mix TAOS TAT00
Control® 0 - 44+12 145+ 13
2-AF¢ 1 - 48+ 11 142 +£13
313 - 4011 14013
625 - 42 +13 141 +14
PGE! 1250 - 46 £ 19 141+12
2500 - 49+ 16 149+ 14
5000 - 42+ 14 143+ 14
Conrol 0 + 48+ 10 144+ 16
2-AF 1 + 243+ 16 1,265+ 112
313 + 47+ 13 146 + 16
625 + 45+ 14 145 £ 14
PGE 1,250 + 48+ 13 143 £ 14
2,500 + 48+ 14 144 £ 13
5,000 + 51+12 147115
2CFU/plate, values are means £ SD (n=4).
®Control, 50 pl/plate of D.W.
“2-AF, 2-amino fluride was used as positive control.
9Hot water extract of P, gilvus.
100 -

Table 6. Mutagenicity of hot water extract of P gilvus
using S. typhimurium TA1535

Dose His" revertnats/plate®
Treatment S9 m

(ng/plate) TA1535

Control® 0 - 29472
SA® 1 - 673 +7

313 - 32+3

625 - 29+5

PGE* 1250 - 31+2

2500 - 3145

5000 - 33+3

Conrol 0 + 3343
SA 1 + 676 +27

313 + 30+2

625 + 31+3

PGE 1,250 + 313

2,500 + 3244

5,000 + 30+3

2CFU/plate, values are means = SD (n=4, 2 plates x 2 times).
®Control, 50 pl/plate of D.W.

°SA, sodium azide was used as positive control.

dHot water extract of P, gilvus.

St EAHAF S AAISE AFE Table 59} 6l 7]&

Inhibition rate (%)

0 1000

2000 3000 4000
Concentration (pg/plate)

5000

Fig. 1. Antimutagenic effects of hot water extracts of P,
gilvus against 2-AF (1 pg/plate) for TA 98 and TA 100 and
against SA (1 pg/plate) for TA 1535 at 0, 313, 625, 1,250,
2,500 and 5,000 pg/plate.

@- ; TA9S, -M-; TA100, -A-; TA1535.

B2 FH 7= TA98C| 44+ 12, TA1000] 145+ 13,
TA1535= 29 +20] 32 DAL E-- A 7HA]= TA98O] 48
+10, TA100°] 144 £ 16, TA1535% 33 £3°]1th. PGE
£ plated 313, 652, 1250, 2500, 5000 ugd) EE& H
7vete] AEsk A3 TARS A=A Jgrrt o
A EA HTMA 9 T O BE & FoiedlA



S Azl v W37 1T TA1002} TA1535 &
Al AR vwE] FRoE4]1 Jgee] St

72 UJERfA] o B pGEE E9¥IAS
epl#] gk Aoz ATE ATl PGES plated 313,
652, 1250, 2500, 5000 pge] F=Z 7isle] S0l
AR ZHE FAMH A= Fig. 13 2tk TA98Z TA100
o thslod = EAHo] FEEAZ 2-AF(1 pg/plate)=S At
L3N TAL5359] Histd s o] FEEZIE SA
(1 pg/plate)= AHR-31 T}, Fig. 19014 B =n)e} 7ho] PGE
£ TA98, TA100  TA15359] thsle] wx=o|=#l 3
EdHol 94 S YeERNIT. PGEE 313, 652, 1250,
2500, 5000 pg/plate®] F=ollA] TA98] ThalAE 14%,
54%, 63%, 78% LT 1L 82%2] EAHo] JA&-S et
WAL, TA100°] M= 15%, 37%, 45%, 50% 22
3L 55%, TA1535 @529l 3= 10%, 20%, 35%, 45%
223 50%2] FEAHE)EYS YERAT

|
[

20 5 E B WAFEN /5HEALS W7
slo] WYe cgelaA she A7vt P olfolx
39k 3 Bl WA AaRel skt BAEd

AdE F AN B wERREA RS,
W, Q, $71d 8 e Bl gghg BuT
ok e wH ohe S5 w3718 A

A o ZHE] 28 @ Fgo7 I o]gxof glr}
[19, 26, 31]. WA Folld AEWALE on] Be g
Aol BaE|o] Qo) 7pA o] artolojA] kdEE
ARg-o] Ao 2= A2 FE P gilus
SNl on, E4bs 7l = ARSS AESIAL QT

A St F o] FEA AN 7| TA N EL R ALE
o] 7}t EEFL P linteus$t P baumii©| T}, £3] P
linteus= QAT-7F 7H ol & FguAoE tr|sA
AR EZA R A [2, 30], FEAHAA L A
EX=A8T (1], FIEA |6, 21, 37|, FASA A4S
3} [10], ZHd+3FA] TGF-B A1 [35], &9 2H8- [24,
25], 223 LA 2 [20150] LEA ATt o] s
154 AEgAo] geols BFel FEFEoR

o] e 7Rl AR oll ol Utk o2 E oE&
S FE3] k] ARAA B AFL P giluss

HES o] &gk Q1T thalo] Fukg ARE-3te] At
T7HE B5A B0l i gFAAke] ThseteE st
F5olth [12, 23].

2 dApollXe FE8oldE B 52 Aks A
THRIZA P gibusE -5-8317] 918 712AEEA PGE
o] QM EZ 2 AAEF, 7F &l ek R g3 12

3L S typhimurium TA98ZF TA100 ¥ TA15355 ©|-8-3F
el g 7]5S AR

AB (131914 P gilvus®] FEES o]&3lo] AP
WollM Ftgds SAsel. o 23 deFEEs
oerE FEE BT IABAEE BT olHg AHE
= 2
ks

= o] 83} Sarcoma 180 M| EFE vl

% o)4g 5& mdoA PGE7 & AlE F4E 9
A k=9l sl GolR i) 2 AP Aol AlE PGE
o3t 91 Bd nle-2oA FaaTo] Hodt Azt
Bae 5 [16-18]°] R3S oL} o= f¢tol =gls}
HIE Y& =2 PGES FoA] AAoR AF =
YR A} FEE o] UEPE 5 QU Bae 5
[18]2 WEIHE Foste] ¢S - nh--20
PGEE Foist & 9] a5 glsidovt A9
AellA Wz A Fi GAEE gt PGES
sk 25491 AR s FRIsA] = skt TS TMK-
1 cell(a poorly differentiated human gastric adenocarci-
noma cell line)?l] thate] A|AolA 38 dhorabd o
243921}, TMK-1 cellS 0] 3t F=npg-2o) 4
PGEE &FHE Fojale] QtEAdS SRIsHA] sttt
[16]. A2 715l A
A5 12 AN FEEEE ERIs & 1
AN EFE AR TE o2t IS ST &=
gt A7 A8F5EA PGES &FEE Fodld]
YA RS AAg vt gl

webs] B Ao M E Table 10 2.0F5F A H Al
oA HA 9] JP S HAF= FEAS W
st ATt L A3 P ogibus 1 g: & 30(w:v)SE
100°ColA] F=&A] sarcoma 1802} P388 A EF-ollA =
o AAEIHE HAth A @AM PGES] ¢t
e RIS & A FEANA FAEES S5
HA sarcoma 180 LS viYFS T ICR vl &
T2 F-9loll XF ¢S Fsle] PGES SR 6d7F
AT Folste] A f5ol tiste] Frlskdh. 2
A3} Table 2014 BAFE AAH vzzdA FA4E
Y PRA] S AT TS eI
I 0.5gkg olFe] &% TN {9 U= TS
A &S YERIATHp < 0.05). &2He-2] A x=Z A}
EH= AAREE(IR)Y FA FEEHA FFAA
37} = AL 2 AT Nakamura et al. [29]°1
wE2H FAa st Hojyrkal e P linteus E5
FEu0] SYAES YA e &7 HedA F
o 45.80%2] T AEAE HEPNSIAL, Yang ef al
B6IIXE P igniarius B FE2ES 7179 §30=2
Foigh FollA] & AR FTY oA a3t AEH
AL H 53.13%(0.4 gkg Fd1)e] A GIAE B

fo & tn =

I

e
ot
5
0

e



Phellinus gilvus2] 4243, 7t

2 A4} FAE A5 BT
JIEFO 7 FAE= PGEY 79 7F H5A00 tish
= 9 Fo3le= B AFor= PGEY 7H5A
L BHEaaE 27| 98k PGEE 100 mg/kg/daye] &
2 1597 B3 T CCLE Fosl] 34 1=
fFastal 3 & EF 7F SR ASTOF ALT
=751t} Table 3004 B ule} 7o) CClL+PGE
& CClLT} ¥ 59.6%2F 54.1%2] 7HAH AST9:
ALT £X2 YepiAdo). &3 CCl+ PGETS CClt
I vlws] ZH 90%$}F 73.6%2] 7oA JE FAEAAE
I F FYZEE T P2 p<0.05E eI
(Table 4). o123 A= P linteus BF FE2E2 7F B
3 a35s A7 A4 T B A AT A 5
[8]° &J3HH P linteus B+ F== F A CClL, ©=
T3 v s foAde flou AST, ALTS 9] 7+ 7]
T AX 24 FAE I8N, CCl B FoE
2 vuE) P linteus B FEE FAZ 189%] FF
Y ZHE X9 s BFsAh
O] dEde oF fie] 2T dA A EAW
ol ® &3t FEHol Aok wEbA g
FEdHeld S Yele E2Y 7FsAel B [27].
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