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Abstract :

Journal of Oil & Applied Science

This study is for checking the possibility of Lentinula edodes as cosmetic materials.

For this we carried out biological active evaluation about anti—oxidant and anti-inflammatory

effects by Lentinula edodes extracts. We extracted Lentinula edodes with water and 70% ethanol

and then in order to evaluate anti—oxidant activity we treated samples by concentrations (100, 500,

1000) upg/ml and carried out 1,1-diphenyl-2-picrylhydrazyl (DPPH)

radical scavenging, the

activity of 2,2’-azino-bis ( 3-ethylbenzothiazoline=6-sulphonic acid )-diammonium salt (ABTS)
cation radical scavenging and superoxide dismutase(SOD) like activity. Also, in order to evaluate

effect of anti-inflammatory the samples in macrophages(RAW 264.7 cells), we carried out
evaluation of cell viability, nitric oxide inhibitory activity western blot. The results of DPPH,

ABTS" radical scavenging activity and SOD-like activity of the Lentinula edodes extracts increased
in dose—dependent manner. The cytotoxic of samples by MTT assay showed no toxicity at the

concentrations of 10, 25 and 50 ug/ml of Lentinula edodes extract. Nitric oxide inhibition activity
results showed that the extracts reduced NO productions in a concentration—dependent manner.

Expression of inflammatory cytokines as

TNF-a, PGE2 and IL-1p3 decreased in a

concentration—dependent manner and iINOS and COX-2 proteins expression rates were decreased
significantly in western blot analysis. From the results of the experiment, it was comfirmed that the

Lentinula edodes extracts had excellent anti—oxidant and anti-inflammatory effect and could be
used as a safe natural cosmetic material in the future.
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FEHESO Al dEe 4S54 WHEEd
lipopolysaccharide (LPS)&= lipopolysaccharide
binding protein (LBP) EAE F4Jst[6]
A A2 Ao Q= CDI14 receptorgs A=A
71 =" CD14 receptor:= toll-like receptor
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Fx[30] ¥ keratinocyte cell migration %
3115 % & & it} d=2FE 2gez de
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2.12. A9 AZ R A%

FAreE Addol ARgE Aok DPPH (1, 1 -
Dipheny | = 2 - picrylhydrazy)®} ABTS(2,2’-
azino—bis ( 3-ethylbenzothiazoline—6—sulphonic

acid )-diammonium salt), Trizma base,
Pyrogallol  Sigma—Aldrich Co.(Saint Louis,
USA)oA,  AMZZF Raw 2647 mouse

macrophage (murine macrophage cell line)2 gt
A ZF-23 (Korea) ol A A5ttt AlZr]FS
10% fetal bovine serum (FBS; Introgen
Therapeutics, USA)x%} 1% penicillin/
streptomycin  (Hyclone”, GE Healthcare Life
Sciences, USA) 100 U/mL-& 37}t Dulbecco’s
modified Fagle medium (DMEM; Gibco ,
Thermo Fisher Scientific, USA) A& AMESIS
ow, 37C, 5% CO, incubator (Forma ,
Thermo Fisher Scientific)oll A-3A1A At vieF
Stk AlE=AAARE SIE A 3-[45-
dimethylthiazol2yl]-2,5-diphenyl-tetrazolium—b
romide (MTT) ¢} 0.4% trypan blue stain:
Sigma (St. Louis, MO, USA)olA ¢Jsleich.
oA TE AeF Lysis  bufferi=  Hyclone
(Logan, UT, USA)ollA Fdsteen, 12 A
anti—iINOS, mouse anti- COX-2,
anti-TNF-«a, anti-IL-12,
mouse anti-PGE;2t 22 @A mouse—anti—goat
IgG, rabbit—anti-mouse IgG 22} &&= Santa
Cruz Biotechnology Inc. (Dallas, TX, USA)¢fA]
EREEEY

mouse

mouse mouse

2.1.3. 2289 Az

EVHA dEFE2 52 NEFTHY 108 &
& 7tste] Ao 85CeA 3hr A 39 Uy
FESIP o, qEEFE2 70% S 8
2 oto] ABFFe] 108 2 7ot A-2ofA
24 hr HAst ASH JHES 2dst &
gt ez 33 HhE FESiyrh fE A=
£ 94 E9 & o o3, rotary vacuum
evaporator (HS-10SP; Hahnshin S&T, Korea)
E AFgsle] =3 & =A7](FD5525; Ilshin
BioBase, Korea)2 7AXstAH. AXS Alze 9
o] Bykste] ARG

22, H3 9H
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2.2.1. DPPH radical scavenging activity &%

FZ5° DPPH radical scavenging activity
(Electron donating abilities, EDA)+= o3 2
o] A5kt ZF Al&-8&H 100 glol 0.2 mM
9] 1,1-diphenyl-2-picrylhydrazyl (DPPH) 50
J7A == U] =) A s B UL S P
O 517 nm oA FFE=E SAsIA A
o5 ATte Al=8A9 HrtTet B &
Be gas=E UEgich

2.2.2. ABTS" radical cation scavenging
activity &3

ABTS" radical cation scavenging activity A&
2 ABTS' radical cation® 7.4 mM ABTS9}
2.6 mM potassium persulfate (K;5,0¢)= 1:12
=ooto] Ao A2o® 244t Ft WSSt
Ak ARE Hofl ABTS' 8HE ofgtg&e] 3|4st
o] 734 nmollA 3= Zro] 0.706+0.0010] =
Al skl ARESETE 2o AAZA Gt Al
T8O Hrhtel B F¥E FasR
LFER QLT

2.2.3. Superoxide Dismutase like activity
e

SOD fAFH/d> Marklund®] W] Fsto
ZA3steh. 24+ A58 0.2 mlo| Tris-HCl ¢
% (50mM tris+10mM EDTA, pH 8.5) 2600
¢12F 7.2mM pyrogallol 200 #1 7Fste] 37°Ce|
A 1087 ¥EgAIZ1 1M HCL 100 #] & 71819
WS AAAZIAL vgl F 4FekE pyrogallol
&S 420 nmelA FFEE S5k SOD
AR AlmgNe] Jrbet RV &
T Fass et

o Jo 1o

2.24. AlIZEXY A

HzAEE 42 e Zol SAskh
Raw 264.7 AlZi= 96 well plateo] welld
1x10° AMZE=Z 180 pl 53k, 37C, 5% CO;,
incubatoroll Al 24 h BiFSIAITE v & FIIH
NEEE9 FFs=7F 10, 25, 50, 75, 100
ug/mlo] H=5 247} 20 14 H7KE 24 hr
vieFstolet. iz Al=et 52 SRTE A
7tsto] FLe 20w wiFstGlth v & 72
wellel 5 mg/ml FEE AR MTT
(Sigma-Aldrich) € 20 uxlE A7t 4 hr
HjFgt & vjFdS A|ASIY dimethyl sulfoxide
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o oS 1l12 42 8dZ ZF welld 200
©1E 7tsto] A4 30 min §<F FREAIZ] H
ELISA reader® 540 nmolA &4 EE =454
o AZgEE 542 A=8H] Hriet 74
7HEe S8 E FAasE YUEUY I

ey

2.2.5. Nitric oxide (NO) &4

Raw 264.7 AZE 6 well plateo] 1x10°
cells/ml2 24 hr 8JF ¥ phosphate buffered
saline (PBS; Sigma-—Aldrich)©2 29 AH3 &
297 oAE ALRstel 24 hr o T ET
AFEES FE(0, 25, 50) pg/mlz2 gt
o}, AMEA % 30min® LPSE Normal & W
RE welle] EolA AFAIZ]aL 24 hr HiQFSH
ot v & A 100 wlet griess reagent 100
wE 1:12 15 min 59 ¥E$A]71 Zof ELISA
reader2 540 nmoA SFEE E&Aste NO
B g]letlnt.

2.2.6. PGE,;, TNF-a, IL-15 A &4

Raw 264.7 AZE 6 well plateo] 1x10°
cells/mlZ 24 hr #iF & LPS 1 pg/ml & 5=
H(10, 25, 50 pg/mhDE AZTF samplex *2]
e T I18AIZE | Al HigH-S FSto] PGE,
TNF-«a, IL-18E 45ttt 45dS A5t
of A H7A] =70 CollA EBsHAT PGE,,
TNF-a, IL-189 %2 ELISA kit (R&D
system, Minneapolis, MN, USA)& AM&5to] =
Hotdom, e BFEHO ghgozHE o
ol BEEFAE o] gsty] ittt

2.2.7. Western Blot2 ©]-83t Tz o] g
3

Raw 2647 AlZE= 6 well plateo] 1x10°
cells/ml] F== HF 2 wjdsto] Alx drert
80% == Wl FEA AR weStal 24 hr
it & BIHAREEE (10, 25, 50)
pg/ml2 A2ttt ME42 30ming LPSE
Normal w2 Wl E wello] dolA A=FA|7]1L
24 hr ¥igFeqlet. 1 & A5 AlAskar PBS
= 23] MAET Fof scrapper® AEZE $E5H3
o 8" ZF A2 Lysis bufferE well &
100 x#1 & A7Fste] 1 hrget Wastel AlZE
oIl 2§ AAEY k(12,000 rpm,
4° C, 10 min) MxZ2F 4E=E AAsHI. o
A Eote] d2 AL bradford assay= A
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Fotgom 10 plo TAS 10%°] sodium
dodecyl sulfate polyacrylamide gel
electrophoresisg ©]-&sto] 7] J53 &, FA|
o wEolq AWE SAA77 $Isl PVDE
membrane®] %371 ©2 transfers}tt. Transfer
7 BUH 5% skim milke]] 1~24]7H5¢t ¥}
o] backgroundg® AAAIFT. 1XTBSTZ 33
washing & 12} antibody (1:1000)& 24 hr €
ol & IXTBSTZ 33] washing & 2%} antibody
(1:1000)& 2 hr ¥r-§3F & ECL kit (Amersham
Pharmacia, England)& ©]&3}] filmol %4 =
Aottt Image Quant LAS-4000 (GE life
sciences, Taiwan)2 2 Band densityS 2HQI5}H

ot

3. &t H nF

3.1. DPPH radical scavenging activity &3
DPPH radical scavenging activity 72 At

state EHshke 7Y BHEAQ Hioldt
DPPHE 3Sistzoz obgdst = $84 free

radical 24 517 nmolA EFA] FE54E UE
Wt o] oz itet B4o] e Almet
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grjzdo] AWFHETH21]). old ¥REE  Fo}ed
DPPH ettjZo] HAare AEE SH5to] 14
Aog ANgo| gitet 58S ST BUHA
o] d4, o2 FEE9 DPPH radical
scavenging activity =% A3 Fig. 13} Zo] 4
ggith. 8t ogks FEE BF ARY F
TE 100, 500, 1000 gg/mlz A Ayt 5
T oEH o= &Aool FUISHATE BEaHAl d4
FE2E2 1000 gg/ml XA 50.9%, o+
FEEZ 165%2 AEEFE=HY 44 F
o] ket @dol H 45kl

T

3.2. ABTS* radical scavenging activity
£

ABTS" radical scavenging activity =74
DPPH 2tz 475 St fAR B
2 gtz 2L AdgE o|goto] itst
5=  =AUTH22l.  ABTS+E  potassium
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DPPH radical scavenging activity ()
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Fig. 1. DPPH radical scavenging activity(%) of

dependent on  concentration  from
extracts of Lentinula edodes. LEW

Lentinula edodes extracted with water.
LEE : Lentinula edodes extracted with
Ethanol. BHA Butylated
hydroxyanisole. The data represent the
meant  SD  of three  separate
Means with  different

above the bars are

experiments.
letters  (a—e)
significantly different at p <0.05.

3.3. Superoxide Dismutase like activity
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ABTS+ radical scavenging activity(%)

Concentration

Fig. 2. ABTS" radical
activity(%) of
concentration from
Lentinula edodes. LEW
edodes extracted with water. LEE
Lentinula  edodes  extracted  with
Ethanol. BHT Butylated
hydroxytoluene. The data represent the
meant  SD  of  three  separate
experiments.  Means  with  different
letters (a—e) above the bars are
significantly different at p <0.05.

scavenging
dependent on
extracts  of

cation

Lentinula

Superoxide Dusmutase like activity(%)

Concentration(pg/mh)

Fig. 3. Superoxide dismutase like activity(%) of
dependent on  concentration  from
extracts of Lentinula edodes. LEW
Lentinula edodes extracted with water.
LEE : Lentinula edodes extracted with
Ethanol. Means with different letters
(a—e) above the bars are significantly
different at p <0.05.
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= SRlst7] $oll P2 oA AlZQ] Raw
o ocelle ARgste] AlxEAde glskqich
EAAgeR TP BHEAor de ARG
T QlE HHel MTT assay= APtk MTT
assayse AlZUO] Al EAohs Ea
"4V} tetrazolium saltE B35t formazana
Adsks dElE ooty dolgle AxE
Aoz BFrFd 4 ArH24].

AN@o] HE= 10, 25 50, 75, 100 pg/mlz
Aelstgem 1 A3 50 pg/ml olste] Fk
A AEPEEO] 85% oo r eyt uhet
A o] AANE EPE BuHA FEEO cell
NO Z4&4 H5E 50 ug/ml o] HEjoA
gstlct. musAlo] AuagEes 24 dik=
Fig. 43} Zrh

o

100
= g .
z
E 60
=]
=
5 40
(8]
20
0 . ‘ . . ‘
Cont 10 25 50 75 100
Concentration (pg/mi)
Fig. 4. Cell  viability —of  dependent on

concentration of  Lentinula  edodes
extracts(LEW) using MTT assay. LEW

Lentinula  edodes extracted —with
water. The data represent the meanz
SD  of three separate
*p<0.05.

experiments.

3.5. Nitric oxide (NO) Mslls &H

I3 durE 2fore] Qo EA5k=
LPS(lipopolysaccharide) 2 ZAste diAlHZ=
d%S §EsH= APl EFFI(proinflammatory
cytokine)F NOE A/dsto] ofe] dFA Aol
TRt TS 25,261,

NO+= L-arginine®| L-citrulline 22 H3}E|
£ oA RitER AAAEM, A7 AE AA,

FFEY, WAxA 5 AA delA A §7
o F8F 4TL sht, L= NO A4S %
ZAES] W, AT Y, GF g Lo
& 2Aege zR@ty deEA 9ok NO A
s =4S Az F9F TUE A 9
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sl Aottt LPS AH#++¢l Controle2 LPS
FA47 #l Normalwtol H[ste] 4u] o]/ge]
NO¥&AS Uellon ZiHAFEES 10, 25,
50 pg/mle] =2 Az 39S o =7 571
A5 NO Tdsgo] HejdS syt 511

HAe] NO Asise] 2¥e Fig. 59 2ot

I I I **

Cont 50

2o
(=)
=21

)
=}

NO production rate (%)
oy =]
s =

%)
=}

=1

Concentration {pg/ml)

Fig. 5. Inhibitory effects of extracts of Lentinula
edodes extracts(LEW) on the
production of nitric oxide Raw 264.7
cells. Raw 264.7 cells were cultured
with LPS in the presence or absence of
sample for 24hr to determine the level
of NO. Nor : LPS not induced group,
Cont : LPS induced group. LEW
Lentinula edodes extracted with water.
The data represent the meant SD of
three separate experiments. *p<0.05,
**p<0.01 compared with control.

PGE;, TNF-a 2}

PGE,;, TNF-«a, IL-18+ pro—inflammatory
cytokine0 24 45 Hhg-o] ujsfA| 2 Z-85it,
PGEA= COX-29] ofsted AAEInl @24 Agt
9 clket ARGl YoIAE AEEAT Z4
of ¥Fe Fo=EHM AF WS %‘2*]7]74‘%
Ao FSIH27]. TNF-a= F2 EASIH
gAAES o) wlE® e pro-
inflammatory cytokineg& 77 45952
LOoH28] IL-18+= Hea AFel ols e
Se A% AlEsRlezd welt azug
g z7s}o] LFupolo] Bolaieh2o],

'c}%'%ﬁ#g gelatr] fls LpSell oJsf &4
3te Raw 264.7 Al H35A cytokined &
Xéﬁ}aith I Ay BIHAFEES 10, 25, 50
pe/mle] LR A7 SAe u BE oEdom

4 AT AQNYE

2 2H ] Zgo Bt A7 7

cytokineQl PGE,, TNF-«a ¢t IL-15 AjATFo]
AsiE-e shelstan. BE1MAC] PGE,, TNF-a
oF IL-16 Aol A= Fig. 63 2t

80 |
*k
10
20
0 .

Nor Cont 50

PGE; expression rate (%)
o
=1
T

Concentration (pg/mil)

100 +

80 -
*k
60 -
40 r
20 b -
0 .

Nor Cont 50

IL-1p expression rate (%@)

Concentration (ug/mi)
120 ¢

100 b
80

60

a0 b

20 J

0 .

Nar Cont 50

*

TMNF-o expression rate (%6)

Concentration (pg/ml)

Fig. 6. Inhibitory effects of extracts of Lentinula
edodes extracts(LEW) on production of
pro—inflammatory cytokines. The
expression levels of PGE, TNF-a and
IL-18 in the protein was measured after
treatment of LPS(1 zg/ml) for 30min and
the indicated concentration of Lentinula
edodes extracts. Nor : LPS not induced
group, Cont : LPS induced group. LEW
. Lentinula edodes extracted with water.
The data represent the meant SD of

*p<0.05,

three separate experiments.

**p<0.01 compared with control.
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3.7. EIHAFE SO FF 23 thHy
3o oxls

AF T el iINOS, COX-29 tigh &
THAO AesS sl flste] muHA 4
FEFEES 7 TR AT ¥ 30+ F LPS
£ AAstod W stern blots Fof Tl E o] Wy
22 2Qlstqct. 11 A LPSE FE% control
+ tHElsEES o iINOS2F COX- 2 L7l =71
g wal folHoz wdgo] AaHS Fels)
Atk °olE S Eiﬂ%ﬂ%%%% a5 Ad o
B IAS Aofote Aow yegten 7154
PEES] FE5 A9 7Hede Bt

COX-2

B-actin%* zg '”“' g

—
b2
[=]

S [minos cox

=100

= 80 |

= *K

Z60 f **

=2

540 |

=

220t II I
T

MNor Cont

Concentration (ug/ml})

Fig. 7. Effects of Lentinula edodes extracts
(LEW) on LPS—induced iNOS, COX-2
protein  expression. The expression
levels of iNOS, COX-2 in the protein
was measured after treatment of LPS(1
wg/ml) for 30min and the indicated
concentration  of  Lentinula  edodes
extracts. Nor : LPS not induced group,
Cont : LPS induced group. LEW
Lentinula edodes extracted with water.
The data represent the mean+ SD of
three separate experiments. *p<0.05,
**p<0.01 compared with control
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