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Effect of Phellinus igniarius Quel Extract on the Anti-inflammatory,
Anti allergy, Anti-oxidant, Anti-wrinkle

Woo-Sik Yun - Hyun-A Jung - Seok-Seon Roh

Objectives : This study was carried out to investigate the effects of Phellinus igniarius Quel extract on the
Anti-inflammatory, Anti allergy, Anti-oxidant and Anti-wrinkle,

Methods : To investigate in vitro anti-oxidant activity assay, ethanol extracts of medicinal plants tested by
DPPH method, In the next experiment, to investigate anti-inflammatory test, the RAW 264.7 macrophage
cells was cultured using DMEM including the 10% FBS,

To study anti-allergic effect, we blended cultured Human Mast Cells(HMC-1), and then observe TNF-a, IL-8
by ELISA

Results : Phellinus igniarius Quel extract has the effects of anti-inflaimmation and anti-allergy, which may
be due to its inhibitory potential on the macrophage activation. Furthermore, Phellinus igniarius Quel extract
has the anti-wrinkle effects through the inhibitory potential on the collagnease, elastase and gelatinase
activities,

Conclusions : The above results suggest that Phellinus igniarius Quel extract could be applicable for
improvement of several skin functions.
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EthanolEEEL Aoz Luji3s 2A5ty DMEME 7}3lo] 12A]7F starvation A7l
hexane ¥3E& 3.8g, chloroform ¥¥& 6.1g, %, FBS7} A71EA &2 DMEMo| 3|43k
butanol FYE 7.7g @ water BIE 4.3g5 A3 AERE 7l 200 AAFsa
t}, 0]% butanol ¥FE 1g2 A2 E ODS flash lipopolysaccharideZ 7}3}o] 16|17} Bl %Fs}
columnE #83 chromatography 85 A AHA| Aot A@dd+= 35ds Fs) ELISA Kit
8lo] 0% methanol #3& 98mg, 25% methanol (Amersham, USA)E ©]83 prostaglandin
Y5 45mg, 50% methanol E3E 157mg, 75% E2E AFHoZ —f—?ﬁé}%{t}m,

methanol 8% 502mg, 100% methanol £3E (3) TNF-« ¢ IL-6 524 938 37}

163ng 5 2z} B35S A}, MonolayerE 43t RAW264,7 HEE Y
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incubatoroll A 24A1ZF wieFat At wiAIE Al guanidinium  thiocyanate -  phenol
7lstaL o] H7HEA B2 DMEMOE A chloroformi ol F3to] A5} ATHMA4),
FrjFAS WA F, wiA T dHE = Ng= A3 A2 A7 T PBS
24& 7}l 1597k EEE 2 13] HFsla, Easy blue(Intron, 3+))
LipopolysaccharideE 0.5ug/ml 9] FE2 7} g 7kt AEE &N F,
sto] 16A17E iRt F, AFAS 10044 micropipet® 2 Z 4]l eppendrof tube
#H3) 96 well plateo] 7|3, GRIESS 2 27t} Chloroform 2004-& 7}she] 1
reagentE 10042 713l 2004 1587t ub B2 Azl EE & 4CollA 1587 B
SA]A ELISA reader 540nmolAe] &% S YR (14,0000pm, 155, 4C)5HL,
=2 248", AEd 400ulE FHsle] MZE eppendorf
@ Cyclooxygenase II(COX-2) &4 A|E 37} tubeol] %Zth. Isopropanold FF& 7}
10% FBS7} 37} DMEMO=Z 4wt Stol 20CelH 147 WANZ T AN
RAW264.7 cell& 24 well plated] 1 x 10’ 2)(13,000cpm, 25%, 4C)dte] AEAHL
cells/m ?] FEZ 24 well plateo] seeding AAST AAEL cold 80% ethanolZ 1
3lo] 5% CO, incubatorol|A] 2447t w93} 3 A A3 T, DEPCA T o]Lnd: 30
aot. wiAE At FFe] wiAE W 7kste] =9th, o]F ARZ FHdlo
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® RT-PCR
23 total RNA 4ugE eppendrof tube
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RAW264.7 cellS 24 well plated] 1 x 10’
cells/m 2] FEZ 24 well plateo] seedingd}
o] 5% CO, incubatoro|A] 24A17F B3} )
th. HiAE At Eo] HjAlE DMEME

1%  agarose

Table 1. Nucleotide Sequence of the Primers

7Vsted 12417} starvation A|Z] &, FBS7} #7}E

oo DMEMG] 348 AUERS Jb 208
A3}, lipopolysaccharideE 7}s}o] 164
sk #, #3| ELISA Kit
(Biosource, USA)S o]&3] TNF-a 9} IL-6S #
Fhslcy

NN

= o
FEAs

2) g49=7 %7t
(D TNF-a A4 94| (ELISA)
10% FBS7} #7}d IMDMog A wjoket
human mast cell line¢] HMC-12 24well
plateol] 1 x 10° cells/nl ] S =2 seedingd}
o] 5% CO, incubatordlA] 16A)17F vl9Fa}aL,
HAE At o] wiAlE IMEMOE
1271 A Aelgk & wjAel] Mg APE
A 1587 Ag stge. PMAG0aM)S
A23187(250nM)E 7ksko] 24A17E WS F,
Azadlg 23] ELISA Kit (Biosource, USA)
2 o443 TNF-« & At
@ TNF-«a, IL-5 344 @3 37}
MonolayerE A8 HMC-1 A EE 8j%&
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Fujofde WA}, ethanolZ 3A5H A
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H
FEAS 7Isko] 16/ APstgint. of

Primer Sequence

L6 Sense 5'-atg aag ttc ctc tct gca ag -3'
Anti-sense 5'-cac tag gtt tgc cga gta ga -3'
Sense 5'-cgg act ccg caa agt cta ag -3'

'INF- 88 8 8 8
Anti-sense 5'-acg gca tgg atc tca aag ac -3'
Sense 5'- acc aca gtc cat gee atc ac-3'

G3PDH )

Anti-sense 5'- tcc acc acc ctg tg ctg ta -3’

78



Table 2, Nucleotide Sequence of the Primers
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Primer Sequence
LS Sense 5'-gaag acc ttg gca ctg ctt tc-3'
Anti-sense S'-atc ttt ggc tge aac aaa cc-3'
Sense S5'-aca ggc ttg tca ctc ggg gt-3'
TNE-a
Anti-sense 5'-tct tec tet cac ata ctg ac -3'
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Collagenase assay kit (invitrogen, ©|=)E
A3t H0H, substrate2E DQTM
type 1 from bovine skin, flourescein
conjugated °|438}9tt, & 96well plated]]
reaction bufferE® 1504, AE 204,
collagenase(10u/ml) 204, 1)L
type 1 (100ug/ml) 104& 7}sle] 2 419
& 5, 37°CellA 1A wRgAIFT A8
= fluorescence microplate readeS &
al 495/515nmollM ZAstglon], FAUx
TO2F  1,10-phenanthroline,monohydrate
& Agais”.
@) Elastase A4 7}

Elastase ZAA|22 EnzCheck Elastase
assay kit (invitrogen, "|=)& ARME-o}%loH,

™ . .
substrate2F DQ  elastin, from bovine

collagen,

collagen

neck ligament, flourescein conjugated 9]
$39th. =, 96well plated]
bufferE 1104, A5 204, elastase (lu/ml)
5044, 18] elastin (100ug/nl) 304S 7}5}
of & AolE F, 37°ColA 1A% WA
11, fluorescence microplate reade® -3
505/515melx 28 A4S 4t ol
FNETZOZE  N-Methoxysuccinyl-Ala-Ala-
Pto-Val-chloromethylketone 2 A5} 3cF”,

reaction

5) A3t Bt

FroegR X AFPEA 5049 ethanol
2 =9 4 x 10
hyrazyl(DPPH) solution 45045 73+ 3, 518m

oA 1087+ T3w2 235190,

M 1,1-diphenyl-2-picryl-

6) AZEA H7}

Human fibroblast cell® ©]43] MTTHL
AEERS el AAAz A ek A
Y2 96 well plated] 1 x 10° cells/n o] FEZ
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Aol g ARE F7lelal 24X WA &,
WAE AAL MITEHS lug/m ] =2 7}
sto] 37CelA 3AIZE uRgAIFT, W] §HEE MTT

L5 A]7]2L, ELISA reader® 540mmojA< 3

& 2743 AEEAE Selstan”.

b1 oo

7) BAAE
B AT de 47 A% foy Bde
Student's T-test2 Algsto] FA A2s}ed

»

Cell Survival (%)
& 8

0

°E Bi B2 B3 B4

tOH HF__CF__BH_WT B5 Fement.
Ext. ~EtOH Ext. (50ppm) BuOH Fraction (50ppm)  EXt(2%)

Fig. 1. Cytotoxicity of samples on RAW264.7 cells
at 50ug/m) determined by MTT assay.

AHA o[BS FEEL RAW264.7 cellofA]
LPSo] & =EE NOYAS 50ug/ml, 10ug/nl
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(Fig. 2).
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Fig. 3. Effects of solvent partitions of Phellinus
linteus on nitric  oxide synthesis in
RAW?264.7 cells,
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Fig. 4. Effects of fractions of butanol partition of
Phellinus linteus on nitric oxide synthesis in

RAW264.7 cells.
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Fig. 5. Effects of solvent partitions of Phellinus
linteus on COX-2 activity in RAW264.7
cells,
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Table 3, Effects of Fractions of Butanol Partition of Phellinus linteus on COX-2 Activity in RAW264.7

Cells
Samples Prostaglandin E2 (pg/ml) Inhibition (%)
Control” 4.1 -
LPS(0.5ug/nl)” 535 -
50 ug/m 5.0 97.9%
0%MeOH
10 ug/ml 97 88 4%
50 wug/mi 8.8 90.2%
25%MeOH
10 ug/ml 17.0 73.5%
50 wug/mi 9.7 88.3%
50%MeOH
10 ug/ml 135 80.7%
50 wug/mi 8.1 91.6%
75%MeOH
10 ug/ml 114 84.8%
50 wug/mi 45 99.1%
100%MeOH
10 ug/ml 6.4 95.1%
. 60 ™ ®)
E w0 -
§ 40 ;E E L
£ . & 2«
30 =) -
% " . 2
= E ]
g 10 I I
e, lm sl | | l m N |
LPS + O+ + + o+ F F O+ o+ o+ LPS - + LPS - + +
Sample 50 10 50 10 50 10 50 10 50 10 (agime) Sample 50u/mt Sample - - SOumime

O¥aMeOH 25%MeOH 5(MaMeOH T6%MeOH 100%MeOH

Butanol Fraction

Fig. 6. Effects of solvent partitions of Phellinus
linteus on COX-2 activity in RAW264.7

cells,

3) TNF-a¢ $} IL-69] m]A= 3
@ A FZE0] TNF-¢ 9 IL-6 A
n) X 9% (ELISA)
AA EheFEEL 50ug/m oA RAW

264.7 cello|A] LPSo] o &
IL6 AL

Z7l¥E  TNF-«

9}

83.1%%} 83.4% AN ATHFig, 7).
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Fig. 7. Effects of ethanol extract of Phellinus

linteusr on the cytokine production in
RAW?264.7 cells stimulated with LPS,

@ 43 £8Eo] TNF-a 9} IL-6 2H A

AL e eSFEEENE g
butanol %% chromatography= #¥5}o]
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o3 FE=HE TNF-¢ 9} IL-60] HAE 9
&S ket A3, TNF-¢ 9 3% 75%
MeOH #3889 a7o] 7} $53t9len,
IL-69] 734 di2e +8&° +5¢% 25
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Fig. 8. Effects of fractions of butanol partition of
Phellinus ~ linteusr  on  the  cytokine
production in RAW264,7 cells stimulated
with LPS,
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@ TNF-a ¥H|F 7]
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Cell)-1 o] A231873 PMAJ| 9J3] EAJ3lx
o] Aol F7tHEe ¥d=2r] gzl
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ZAtHFig, 9).

Q@ A EYE9] TNF-« 9 IL-59] f4%
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1N 9F%Fe ke A, L5 G449
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=
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800
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)
=
=

0
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Fig. 9. Effects of ethanol extract of Phellinus
linteusr on PMA and A23187-induced TNF-
a production in the human leukemia mast

cells,
IL-5
TNF-a
Actin
PMA+A23187 - + + + + +
Sample(50ppm) - - HF CF BF WF

Fig. 10, Effects of solvent partitions of Phellinus
linteus on the mRNA levels of cytokines in
the human leukemia mast cells,  HF,
hexane partition; CF, chloroform  partition;
BF, butanol partition; WF, water partition,

Butanol & chromatography2 %33t g5
& BAES Whoz & AFeHE 159 A%
25%, 50, 75%, 100% MeOH 3% RFox 7
g3l dAEE Aog Hr}E2on, TNF-a 9
A9 100% MeOHS] F50] 7V 9438191,
75% MeOHZE $53 58 Hole= Aog J
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7HE e (Fig. 11).

IL-5

TNF-x

Actin
PMA+A23187 - + + + + + +
Sample(30ppm)- - B1 B2 B3 B4 BS

BuOH Fraction

Fig. 11, Effects of fractions of butanol partition of
Phellinus linteus on the mRNA levels of
cytokines in the human leukemia mast
cells, B1, 0% MeOH fraction; B2, 25%
MeOH fraction; B3, 50% MeOH fraction;
B4, 75% MeOH fraction; B5, 100% MeOH
fraction,

2) Animal Test

@® compound 48/80-induced vascular
permeability (Evans blue)
AN g5 A" FZ2E] compound
48/809 o3 fEHEE % IRdH7]
"h3-9l vascular permeabilityo] U]X&= &3}
E R A% AgwAFEEL e
vascular permeability JA|EHE R
(Fig. 12).
2 Nc/Nga mouse 23
@ 59 %7}
Nc/Nga mousedl| 257t DNCBYF A ]e
Ay B ARFEo] SABAA gR

&l J&%H‘}iﬂ} Asd 257te] 4
Al DNCBRHe Foidh thzde] 34 4
F Fole Ad ﬁl—‘%%*&ﬂr S
%2 37z Fo| #Ed ¥, DNCBS

Z 5 ckFig, 13).
z2st4 A7}

12 =2

DNCBE Fofdt @Atz 79 #9
394 AL FtEE T AT 9§ed

< ®9l ¥hd, DNCBY A3HAFZES
A Fod APHONIME  normal
group(C) FFoAe  HAA FBpAR
DNCB%HE: Fofgt tj2a(B) ®r} 873t
A =y HeEge] ZAHISS #EH
AtHFig. 14).
g3 IgE 37}
84 Fol d4H IgE TFS B3 2
DNCB%} }3528S Folgt A@LH
DNCBFA#9 ¥F IgE F%7t 7%
425 pg/nl3 34,7 pg/mi o=, DNCB%
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Fig. 12, Vascular permeability documented by Evans blue extravasation, (A), control group; (B), Phellinus

linteus treated group.
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Fig. 13. Gross appearance of NC/Nga mice skin on
the passage of time, (A-0) and (B-0),
before  treatment; (A-1) and  (B-1),
repeatedly DNCB treated group at week
2, (A-2), repeatedly DNCB treated group
at week 4; (B-2), repeatedly DNCB and
Phellinus linteus treated group at week 4,
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Fig. 14. Histopathologic images of NC/Nga mice
skin, (A), control group; (B), treated DNCB
treated group; (C) DNCB & Phellinus
linteus treated group.
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Fig. 15. Total serum IgE levels in NC/Nga mice
treated DNCB treated group and DNCB &
Phellinus linfeus treated group,
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