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Q o E AoAL gAHA ZAA(GLS)S] st A} & J8 1 B0 tist &4 Hr1E AFeta
o}, Arsl B4 A4 GLSE DPPH 2tz 47 B4o] 5k o&#oz Z7lsgth. FY B7H= LPSE
A1) RAW264.7 A ZoA GLSOl Higk NO, TNF-e 12|11 IL-6 A& A 858 34T gﬂ, GLS=
NO 181 HEZE AP|EF}QIQ] TNF-e, IL-6 BAAES A4S E3F procollagen 8457 COL1AL
mRNA 2& 242 93 <At dRoAZE, 183l AQP-3 mRMA Hd 245 flsto] A7t A FHAZE
ARESERTE. 11 23, GLSE procollagen A/4dE3 COLIAL AQP-3 mRNA H&S S7HIZH. of23t A+
A= GLY7 34, 5 233 Hgol oidh AAAR] 852 7L =2 AARIT

ZHO| : ol Fol w3, JAMA, TALY, P

Jﬁ

Abstract This study evaluated the anti-aging activity with antioxidant, anti-inflammatory and
moisture activity of Ganoderma Ilucidum spore oil(GLS). GLS increased DPPH radical scavenging
activity in a dose-dependent manners. Anti-inflammatory assay measured the inhibitory effect of
GLS on NO, TNF-¢ and IL-6 production in LPS-stimulated RAW264.7 cells. As a result GLS inhibited
NO and pro-inflammatory cytokine, TNF-a, IL-6 production. Also using human fibroblast cell to the
procollagen production analysis and COL1Al mRNA expression level analysis for defining, and for
AQP-3 mRNA expression level analysis, used human keratinocyte cell. GLS increased procollagen
production and COLIA1, AQP-3 mRNA expression. Our results suggest that the GLS have potential
anti-inflammatory and wrinkle improves, skin moisture effect.
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1. M8 At4iZ(reactive oxygen species, ROS)Q &A1} o]

DR tlopst AEF A osto] ik} AgEy  2IgH Ak AEH AR & A A Qlh4,5]. olet
SA-Z9l 2910 98] Yojup: Yol wak(Relest, B ARFEE ALE Vs Ash B AeshA HE Al
intrinsic aging)9} $42Q1 82l0] 9la)] dojup= 9]  FF= Fedh= =ER! Tumor necrosis factor-a
Q4 w83}, photoaging)@ FEECH1-3]. 3%  (TNF-e), Interleukin  1B(IL-18). Interleukin
w3to] 25 UL A&AQl oM w&F Qe &4 6(L-09 Z2 ARIETRIES S7M1A TR Y A
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AR A (Ganoderma lucidum)& YEFHOZ ofA|
o} I7Iol A A<t A7 A|717] SAsiA] Eol AR o
grom =9 “Ling zhi”, Y£9] “Rei shi” ¥ =9
“Youngzhi"2 L&A it FAHAL G482 |

=57t 78 99 R, BeEE, S9ad, ofiAl,
A REo|E, Fuk FE4), THE 181 ETEE|ko]
TS ZRAL A QIHH10-15]. 11 5 EFHER
(triterpene)2 C30 ATAIQ AFLHA(squalene)olAl
oA o]A I o] =(isoprenoid)?] TAHLAR, FH
QI 4 HEE 7L Jlon S, FHtolEA, &
o, FRA 22 dAS] o Fso] ok
AHASITH16, 17]. ol A 2 #AKHY =&
=, TAH BgEo] tharet Age] o 9 X 7o gt
50| Q= AR HiEo] AAEo|Y orEo s
A9l &7t AA 7okl oy 754 el thgt
A= Eol HarsA] o2 A7oltH18].

olof] & 7= o FARgo] AL HAER FAHAE
o3t in vitro A¥E SN F5 7T} B R B0l T
| 71574 SFE AAEAY T 71s/de ERIskith
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2.1 GX|HA ZXRAS| XX

FAHA EAF YL YA HA EAZ
FE8E Egsto] wakshich wuke
A F& TS Aot FEEA S
33071402 RAAZ|IL FER YR 2=
B S22 U7 $2A7 T thog 2530
&9} =S 30~50T, 250~4007|Y¥ 0.2 5087t
ot & AQto = st B3 2EES 5519
WA 2240 A(GLS)S AZ3HTh.
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2.2 MEZ 3 MZZHIY

2 4= F HAAZEFRAW 264.7), 17t Aot
A ZEF(CCD-986sk), Wt w2 G A 2F(HaCaT)
£ AR8oIY o™ american type culture collection
(ATCC, USAERE BEFUSIth AlZE 10% fetal
bovine serum(FBS) ¥ 1% penicillin/streptomycin
o] 22 DMEM A& AR&3t] 37 T, 5% CO, £
o)A HiFstAT.

2.3 2, 2-diphenyl-1-picrylhydrazyl(DPPH) free
radical 275 &%

100 uLe] DPPH €<4(0.2 mM in methanol, Santa
cruz Biotechnology, USA)Z ofgh&o] S|4 GLS
100 pL(100 pg/mL)E & &, AL20]A4 10 min St &
SAZ1 F microplate reader(Molecular Device,
Sunnyvale, CA, USAYE °}8319 517 nm®] 3Hgolld &
FEE ST P 24 $A= RS VI &
2 23 HxT-Z 7180 % AF i (free radical) 27
ALE #HEEZ Ytk 4 diR2FE2 ascorbic
acid(Sigma, USA)E ARE3lo] H|w E4J5199ct

2.4 Nitric oxide(NO) &M =4

RAW264.72 10% FBS7F 3+l DMEMS ol85to]
12-well plateo] 5 x 10° cells/well®] HZ 52 24 h &
oF B&5HHLE. 100 ng/mlL lipopolysaccharides(LPS)
(Sigma, USA)9} GLSE 47t 5= A7 &, 37 T
oA 24 h &7} 8]5}e] nitric oxide(NO) A4S &
L5ttt NO 4ol e AlZuj) A5 3l
5}, griess reagent®t 10827 ¥ES-A1# 530 nmoflAl
FBEE S35 NO &4 dAls= B7let

2.5 TNF-a, IL-6 2Hl5 =3
RAW?264.72 12-well plate©] 5 x 10° cells/well
Ax 58 BFsko] 24 h S9F B2AZ T 100
ng/mL9] LPS®} GLSE 77t s=EE AHeEsto] A5
TS FEotqlth 24 h &, A5AS 3l4=oto] ELISA
Kit(BD, USA)Z TNF-¢, IL-6 B85S =339t

A

2.6 Type | collagen B2 =4
CCD-986skZ 12-well plate©] 2 x 10° cells/well
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M =2 BFoo] 24 h B9 F2AIZ] & serum free
HjZ|2 wsto] GLSE 247 =& 24 h AZslqith
A5HS 34519 procollagen type 1 C-peptide
(PIP) ELISA kit(Takara, Japan) protocol ¥4jol wek
collagen A S5k

2.7 Real-time PCR

CCD-986sk®}F HaCaT A|ZEE 6-well plateol 5 x
10° cells/well A& & BF3}10] 24 h B9t 227
T serum free HjAIZ w¥st] CCD-986sk MEZE=
GLSS 77t &= 24 h 53t A 2|6kl HaCaT Al
2= 100 mJ] UVA A= & GLSE 42t 5282 48
h A%k, RNAE  NucleoSpin  RNAMN,
Germany) KitE o]&3slo] E2$t th2, ReverTra Ace
RT-Kit(Toyobo, Japan)& °©]-&sto] cDNA 34 &
Real-time PCRZ HdYstct.
Table 1°] YEFH AT

ARESE  primers

Table 1. COL1A1, AQP-3 and GAPDH primer

Primer sequence
Forward AGGGCCAAGACGAAGACATC
COLIAT Reverse AGATCACGTCATCGCACAACA
AOP-3 Forward AGACAGCCCCTTCAGGATTT
Reverse TCCCTTGCCCTGAATATCTG
GAPDH Forward ACCACAGTCCATGCCATCAC
Reverse TCCACCACCCTGTTGCTGTA

2.8 8AXN 2A

£ Ao )9 BE 2 32 F 3[ESR 53
styor, Avle= Wi+ EFHAE YERIE F94
gk Atolo]l gt 2442 student’s -testE O
3 p-value 4= Aktstol SAA 248 A5S UE
Wdek p<0.00191 BF **& Fo45 Uetgith

3.1 GLS?| gitet & &5

DPPH radical £2AE/] W& o|8st] GLSS &
Atet B/dE 24 43| Fig. 191419k 2ol A 5=
Q1 0.01% BZollA 2F 5% FArS}F E44Z Hol7] Al
Zhsto] F oEX 0 ® Akt Aol FTskAI
1 5%2l 100% skLoA+= F243] DPPH radical 4

A 80| F7tsto] ek 43%2] DPPH radical £&76&
Byt o] Zyl2 ujFEojHo} GLS7} DPPH radical

aA BY E5S AT 9L skt

DPPH free radical scavenging assay
60 -
50 I
40 4
30 A
20

10 4 . i
o ] -

GLS

DPPH Radical Scavenging Activity(%)

100% m10% m1% ©0.1% m0.01%

Fig. 1. DPPH free radical scavenging activity of spore
oil extracted from Ganoderma lucidum.

3.2 GLSe| NO Md 9dH| &5

NO= EFHA &8 Al FAE= B4R g
2o Fofgtt25]. & Ao A= griess reagent B
= o]-&sto] LPS A=l 93t GLSS| NO A& &
o X JFS IRttt GLSY Bk AESA
37t & =4o] g =g A5 RAW264.7 Al
2] 100 ng/mL 5= LPSE A=3t 23}, ol A=
A2stA] ek ol fiHlste] LPS A=Z & 9 NO
Y50l 37K AL AT &= A3k BHH, Fig. 290
UrERd vle}l o] GLSE B = A3t ZoAE
To] oEHOoZ 0.1% HEHE NO JA5o] Z4st
7] A&k 0.25%, 0.5% s=ol4= 22 59%, 85%
9] =2 NO B4 A& sttt

el oE oo

W)

Nitric Oxide reduction assay

120 4
100 4 I
80 4
60
40 4

Fk K
20 4 i

-l Em

Media Only LPS

Fig. 2. Effects of spore oil extracted from Ganoderma
Jucidum on NO production in LPS—stimulated
RAW264.7 cells.

GLS 0.5% GLS 0.25% GLS 0.1%
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3.3 GLS9| TNF-a, IL-6 £H| X &5

AA T} Q0] A= Hho} &3t} o] FolAH
TNF-e, 1L-18, 1L-69} 22 A HZ Alo]|E7IRIEC] A
AEEA G52 GL3tH19]. GLSE A3t A5AS
3]4=5lo] TNF-¢, IL-6 ELISAS =43t A3}, Fig39t
Z0o] GLSE %% 9&H 0 & TNF-¢, [L-6Z A5t
0.5% &=olA ZZ Hd 61%, 59% At

TNF-a product expression

7000 1~

6000 i

£3

5000 4

4000 A

3000 4

TNF-a(pg/ml)

stk
-

2000 4
1000 A
0.0

Media Only LPS GLS 0.5%

GLS 0.25% GLS 0.1%

IL-6 product expression

3000 4

2500 4

—i%

2000 4

kskok
1500 A o
1000
500 4
00

Media Only LPS GLS 0.5% GLS 0.25%

IL-6(pg/ml)

GLS 0.1%

Fig. 3. Effects of spore oil extracted from Ganoderma
lucidum on pro-inflammatory cytokine in LPS-
stimulated RAW264.7 cells.

3.4 GLSQ| collagen &4 &s

AZ71A(ECM)Y +8 2 A8 collagen
ALAQ  procollagen® ZHE  FAo]  A|ZE o]
collagen F& Al F59 fEZ olojxth20-22].
GLS9| 5 852 &Rl flsto] collagen A
B7FE APt FeARTL 2= AR71EY #
Az dds VMl AR Transforming
growth factor beta(TGF-8)& AF&3I¥th GLSS A
2t 2 oFFAR Ao 92 o] tiu|sto
procollagen 4470l 0.5% sLolA Fig. 49142 &
o Htj & 1.54] F71EE AT SR
TGF-p& A2et $29 43t A 2= Hol, GLS+=
procollagen A& /M7= A= wddE

Procollagen production assay
180
160

1
Kk
140
kK

120 *

T
100
80
60
40
20
0

GLS 0.5% GLS 0.25% GLS 0.1%

Relative Production Rate

Media Only TGF-B

Fig. 4. Effects of spore oil extracted from Ganoderma
lucidum on type | procollagen level in CCD-986sk
cells.

3.5 GLS2| COL1A1T mRNA &3 &5

HAAXEAQ! collagens ECME A&st= £84
o7 28%0] itk 1 FAAE Al 13 ZH(type
1 collagen, COL1A1)0] 90%S A}A|5}o] 1 H9] &<
I A Ago] 83 IS 23l § Yot
RNA %04 GLSY 5 71 852 E<lst7] flst
of COL1Al mRNA ¥4 H7}E st 1 23
Fig. 50014 &1 4= 9l e} o] GLSE A3t &
2 TGF-BE A3t FANZZT vt gho] el
oo elotor, AR HwotYS W, GLS
9] 0.5% ¥=4 COL1IAI mRNA o] oF 1.58] =
71 Eelstitt.

COL1AT mRNA expression

T

Kok ok
1 k%

&
o 12 4 *
4 T
E 10
5 08
z
v 06
=3
& 04 A
T
= 02

00 -

Media Only TGF-B GLS 0.5% GLS 0.25% GLS 0.1%

Fig. 5. Effects of spore oil extracted from Ganoderma
lucidum on expression of COL1AT mRNA level
in CCD-986sk cells.

3.6 GLSS| AQP-3 mRNA &dl &5

o}FolZ#3(aquaporin 3, AQP-3)E A|ZofA
& 2PMIE 58 880 oleAl7lE 9 g o

Holeh, ol AQP-39] At WF AZFL fusl
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of 35 AT =3t APH | wheh BRI
AQP-3 Id = T HAETH24]E= B0l wEt GLS
7F D7 BHok Fofoh=A] ERlshr] ste] AQP-3
IS gRlskth. Fig. 6042 2ol RS Al
A 1 GLSE A=et #ollA= AQP-3 mRNA &
F0] OF 25% S7HS ERlstart. E3h AAS
ZAF Z GLSE A FoAZ AQP-3 mRNA Td
0] OF 30% F7HE S SRl ol et At
+ GLS7} AQP-3 mRNAY] ¥@Z S710 2/ A9
A ZA] 9ol EAE mE SES A TR fE0R

SE/Ms & Aoz wHd

AQP-3 mRNA expression
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Fig. 6. Effects of spore oil extracted from Ganoderma
lucidum on expression of AQP-3 mRNA level in
HaCaT cells.

4, 28

mRo] Lsh= o g9l 9Jg) of7|drH1-3]. ¥
A, gzt A=l =Zo] =H ROS7L A= o] At}
E4o| #astal ¥F ¥l fEEo] NO 4=
7 TNF-a, IL-18, IL-69}F 22 HASA AlelE7H
o] §EHTH25]. o] W, dF 7IHer #F LA
MAPKs #871%Z B3 d5ol 43t ==t 0|2
olsto] AR A4 MMP-10] A= a4,
Aetadat 22 ECM 9 d9] Aoks do7ItH26).
E3t S| YFEAL AltutolE, AQP-3 & F Hi
93 JIAEY HHE TAAA TE EEE HolE
21 mi AxE st FES AT

2 A7e HAFEEQ FAHAY AU S o&
sto HASHEE A AWEE ot Y=
DPPH AgoA GLSE 100% =004 43%2] 3HAtst
24S Bt 9 AFE F NO B4 IA H7F 2t

£40] gl 52 0.5% T4 85%Y] &2 NO X
AEL JAI5IAL, TNF-a, I1-6 F3t B% 9ZF
2 AAAA 0.5% sZolA 24 61%, 59%9] A &
& gRlstart. FE3 #Hst] F st procollagen
ELISA9} COLIAl mRNA ©dL 0.5% sZolA <F
1L.5WE S7HIFC RN XSt ZIE HHth Real
time PCRS E3 2013t B4 7 9%}l AQP-3 &
Sk RNA =04 <F 30% S71=9ic}. ol4ke] Auts
SolH GLS= 4t &85 37711 452 &
SIS EHN collagen 3 2 BERARY] 71 &
3 st FALS 2= Aog wokEh wabd JAH
A ZALY FEE2 EYH0E I Lo E3Z
FE AAE SHE AR &8 Y 7ol ok

I lO ox
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