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Effects of Pyeonggangaeuljihyeol-tang(PGJT) Extract on Anti-inflammatory,
Antioxidant and Anti-aging
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Abstract

Objectives : The purpose of this study is to confirm the anti-inflammatory, antioxidant and anti-aging efficacy

of Pyeonggangaeuljihyeol-tang(PGJT) extract.

Methods : In order to confirm the anti-inflammatory activity of PGJT extract, the inhibitory effect on NO PGE.
production were evaluated and the expression level of iNOS, COX-2 and IL-6 mRNA were measured through

gqRT-PCR, Antioxidant activity was evaluated for radical scavenging activity using DPPH and ABTS, anti-aging

activity was evaulated for collagenase, elastase, tyrosinase and L-DOPA oxidation inhibitory activity.

Results : PGJT extract shows anti-inflammatory effect by inhibiting the production of NO and PGE. by reducing
the expression level of iNOS, COX-2 and IL-6 mRNA, antioxidant effect by increasing DPPH and ABTS scavenging
abillity in a concentration dependent manner. In addition, the anti-aging effect was confirmed by inhibiting

collagenase, elastase, tyrosinase production and L-DOPA oxidation.

Conclusion : This suggests that PGJT showed an overall excellent anti-inflammatory effect and an inhibitory

effect on the activity of antioxidant and anti-aging related enzymes.
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1. 48 Mz & Az "=

DAY A=

PG A5 e @ZHsI R,
Korea)o A FLufisto] ARgslgion, F1QIsH ekjse
t}23t ZtHTable 1).

Table 1. Contents of PGJT

Herbal Pharmacognostic Name Weight

name ()]
A5 Paconiae Radix 37.5
Evit Atractylodis Macrocephale 375

Rhizoma
i Angelicae Gigantis Radix 37.5
BrtRz Moutan Cortex Radicus 11.25

At Rehmanniae Radix 11.25
=hiR Pseudoginseng Radix 11.25
EES Glycyrrhizae Radix 7.50
Figr Schizonepetae Herba 7.50
L] Bupleuri Radix 3.75
Total 165.00

2) A= Az

TSR IS S 13 23S 8kl 37t 557
= 1,000mie}t &7 92 H heating mantle (MS-DM
607, M-TOPS, Korea)& ©}831o] 4417k &<t 713}
I OARE B3 WA A 301 FEES AZE ]
A ozt & of TR & 23} ofiE sl ol 7+
QFs=(CH-9230 Flawil 1, BUCHI Switzerland)s}o]
100n¢ 554 AUt 552 -80C Y5(MDF-
U52V, Sanyo, Japan)°ll €3 & 527AZ7|(#77520-
03, LABCCONCO, USAYE °ol&ste] AxRH21.5¢,
38 13.0%)2 Yol AlaE ARESISIT



2. NE =4

1) A 3zufF

£ Aol ARERE ISR RAW 264.7 macroph
age cellste= ATCC(American Type Culture Collecti
on)ollAl Fste] ARESIRITE. HiFA] BiAl= 10% feta
1 bovine serum(FBS; GenDEPOT, USA)¥} 1% penic
illin/streptomycin(GenDEPOT, USA)°] 7Kl Dul
becco’s modified eagle’s medium(DMEM; GenDE
POT, USA)Z ARESHI2H 37T, 5% CO: incubator
(MCO-17AIC, Sanyo, JAPAN)OIA Biesloict.

2) MTT assay

LN 2] 2t AZ2sdY BEES
Aol 7] QJslo] MIT assayS AFSHITHY. 96 well
plated] 1x10° cells/well®] cellZ 100X gl 3
7C, 5% CO7} SaEl= Bid7100A 24A17F 52t vl
SF & HiRIE B B A BHS 1xPBS 80w
RofEglet. 22 9 iAot PBSO =91 Al&E 5%
W22 62.5, 125, 250 2 500ug/m0)= 2} welloll A
gJatal 2447 iefslgith. Hieke] Bt & PBSol| &2l
lug/ml MTT(Sigma, USAYE 100u™ 2+ wellolA] =
gisto] YFrE YR ABAX F 2ARE % 22
Z70l|A et Higde B AART $ DMSO
£ 100w AEslal 37CoA 24K HARE o
microplate reader® ©°]-€5t%] 570melX SI=E
SIS Al BEES thad} T2 JA0= Akt

E30.

Viability(%) = AT/AC x 100

AT: absorbance of tested extract solution
AC: absorbance of control

ol

3. &g5 &y

=
[=rs}

0

1) Nitric oxide(NO) assay

Lipopolysaccharide(LPS, Sigma, USA)Z ¥3°]
4% RAW 264.7 macrophage cellsE Arg3lo] N

o3d 9 291 : PSS FAT, P} % Fedlol| vlRle IF

09] 52 Z2431cH). RAW 264.7 macrophag
e cellsE 96 well plate©] 1x10° cells/well2 £33t
T 24X7F B 37C, 5% CO: incubatoro]] E34o}o]
FFSE AFH AT AA T ZA7F 62.5, 125, 250,
500 ¥ 1,000ug/mlS] FHFFHEILME S LPS 1ug/mlE
Aol A2fsto] wiekstoict. 24417 F A5 1001
<2 oHE 96 well plate®l] &4 F Griess A19F 1004
£ =6 =30tk A200A 30min B9 BH & A}
Al(Spectrophotometer CM-2600d, Minolta, Japa
ny& o83l 540mollA SFEE S7dsH3ith

2) Prostaglandin E. (PGE.) A4

PGE: assay kit(Amersham Bioscience, USA)Z ©|
83}o] PGE. TS 243100, 96 well platec] 2
Ay} FFHS 5044 YT working antibody}
working conjugates SAHRZ 50ul/well2 22 T}
= 204 1AIE BESAIFE. o]ofA A5dS He L
wash buffer2 43] AIAet 5 TMB substrate®
150ul/well& PaL 1087+ §HGAIA ELISA readers
o3t 630molA FB=E S5

3) qQRT-PCR

RAW 264.7 macrophage cellsOllA TR 15
FZE9]iNOS, COX-2 ¥ 1L-69] HaYA 775 &
Q16l7] J8iA qQRT-PCR £4S st 6 well
plate®l] 5x10° cells/well2 E535t 5 24417k B9t
37C, 5% CO: incubatorollA] FYSFAIZTE. 24A17F
T 247+ 62.5, 125, 250 9 500ug/ml 2] ZFHFBHE LSS
I} LPS lug/mlE SAloll A2sto] virstaict. 24A1%F
% Trizol reagent(Ambion, USA/E AR&3lo] RNAS
FZo19tt. 25 RNAE diethyl pyrocarbonate
(DEPC treated-water; Sigma, USA)Z &3f5lo] A&
51911, total RNAE A & cDNA $4 kit(Revetra
ACE-a-: Toyobo, Japan)g &3l cDNAS 23511
tt. cDNA ¥4 & tagman master mix(Thermo
fisher, USA) 10ul, B~ 4ul, cDNA 54E E35}510]
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ZHelgicy. Ao ARSE primer®] sequence:

Table 29} 2t}
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o
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foi

4. gitst

—

0
Ml

1) DPPH radical &4 &4

2, 2-diphenyl-1-picrylhydrazyl(DPPH, Sigma,
USA) &oo=2 Pjikimeg S&52) radical &4
g2 A, 2+ A= 05000 100mM DPPH
3mlE 2l vortex3t - 158 5t A29] Rk 24
oA BESAIKI & 517meld SB=E SIS
DPPH radical 27152 tha 4122 LER|IT

DPPH radical 245(%) =
(1 -9k S g=/dix29] &34%) x 100

2) ABTS radical 274 &4

ABTS radical o83t 452 $482 potassiu
m persulfate@}] Bkl 2Jsf /9H ABTS 7 radi
calo] &= 9] AHEH ] oJ3f AA= ] radical
E172] Aol HEMo] ZME= Zig ol8sto] S7s1%
tH9. 7mM ABTS |9%0] potassium persulfateE 2.
4mMpo] H=E GSAIY] T o} T2 oA 14-16A]
ZF B3 HRSAIFE ol 414molA 8=t 1.57F

Table 2. gRT-PCR Primer Sequences

HEE SRR % F FEE 1.0nE Vst AR
oA 1087} BESAIA 414molA S HEE 24519k

1) Collagenase Ad| &4

Collagenase Al 23 =42 Wiinsch®} Heidric
ho] WE0S ol83te] Z7galgict. 0.1M Tris-HCI b
uffer(pH 7.5)°l 4mM CaCl:Z 71 AlZ3t 893}
A& 2% 0.1nf, 4-phenylazobenzyl oxycarbonyl
-Pro-Leu-Gly-Pro-D-Arg(0.3mg/nf) &=9] 7]4-8H
0.25mE &513t 5 0.2mg/md collagenase(Sigma-Ald
rich Co. Louis, MO, USA) &%2] &4 8% 0.15m(
£ 71elqiet. Ao whE-2 A2olA 2087t ¥REAIX]
T 0.5m9) 6% citiric acid & A|2k& o] HF-S
AAAZ]1AL ethyl acetate 2mlE 7151 320me] 1t
oA FBEE Skt

2) Elastase A3 4

Elastase B2 Kranusoe 52 WS o]835}o]
Z745I3ith. Elastase 24 JAE B7Fsb7] Sist]
25 0.1m2} 1ml9] 0.2M Tris-HCl buffer(pH 8.0),
0.1m9] 0.8mM N-succinyl-(Ala)3-p-nitroanilide

714 88 S8kl 1.0U/m porcine pancreatic

Symbol Gene Name Primer Sequence (5'-3')
- Glyceraldehyde-3-phosphate F: GTCTTCCTGGGCAAGCAGTA
dehydrogenase R: CTGGACAGAAACCCCACTTC

F: CGAAACGCTTCACTTCCAA
iNOS Inducible nitric oxide synthase R: TGAGCCTATATTGCTGTGGCT

F: AACCGCATTGCCTCTGAAT
COX-2 Angelicae Gigantis Radix

R: CATGTTCCAGGAGGATGGAG
IL-6 Moutan Cortex Radicus F: ACAGCCACTCACCTCTTCAG

R: CCATCTTTTTCAGCCATCTTT
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elastase(Sigma-Aldrich Co. Louis, MO, USA) &%
9] &4 0.1mlE #7Fs10] 37C 2] water bathollA] 20
E7F H8-& AJA prnitroaniline A% 410me] ot
ol FHEE 24

3) Tyrosinase #3f &4
Tyrosinase &4 £ Vanni S59] ¥H?g o]

st 24519tk 325 0.2m9F 0.1 M Sodium

phosphate buffer(pH 6.8) &4 2.3ml, 1.5mM
L-tyrosine &% 714 €9 04nE EFdhL,

Mushroom tyrosinase(Sigma-Aldrich Co, Louism
MO, USA, 250U/ml) 0.1méE ¥ 37C9 water
batholA 2087t ¥ES-& A1 F 475me] =FgollA &
Y2 25a90t

4) L-DOPA oxidation <A &4

L-Dopa oxidation 3L Joshi 59] HHPL o]
83lo] 245199tk 96-well plated] FEE 50m%
<2 & Mushroom tyrosinase 333U/m{ 30u¢ €3’ 0.1
M potassium phosphate buffer(pH 6.8) 60ulE A
7¥olal 587 WRSAIXITE HEGAIY] &2 12mM
L-DOPA solution 100ulE Z7F & 492mollA 4%
2 St

A% Ail= SPSS Window program Ver.15.0
(SPSS Inc, Chicago, IL, USA)S ol8st3loH, we
Z44F2 mean+SDE YERHY, tiRaat ZF AY
O] B A= Student’s t-testZ EAEIPOH,
FOrE S%Z gt

. &l Zat

1. MZ YZ20 DXl gt

THREILIS F222 QHEs o18T 4 Ut
= ¥9lE Slsh] Siste] MRS A7 sl

o3d 9 291 : PSS FAT, P} % Fedlol| vlRle IF

o} RS 222 62.5, 125, 250, 500 ¥
1,000ug/m= A2J5t3ke ], Al PE&S tizEa]
HIaA 99.3941.70%, 97.32+2.00%, 94.07+3.06%,
80.85+2.53% 4 86.29+1.64%% AL HELS U
ERicE olet AR IS FEE 62.5,
125, 250, 500 E 1,000ug/ml B=7FA] 20% olAke]

Al g 747 98-S ERIoKItKFig. 1).

R = ‘—|1_

Concentration({ug/mL)

Fig. 1. Cytotoxicity of PGJT Extract on RAW 264.7
Macrophage Cells.
2. g5 oY

1) NO Aol wlA]

RAW 264.7 macrophage cellsell412] NO A4l
oot LIS S22 As) BE S7gsioit
TEEILNG F28S 62.5, 125, 250, 500 ¥
1,000g/mlE HIAES ] NO WAL 49.7+
1.6%, 47.1+3.0%, 43.7£1.8%, 37.3£2.9% %
30.542.6%% UERgTh B IS $55 250,
500 € 1,000ug/m =] B¢ BARH R [olgh
£Z08 NO AAo] 74she Iolsk 1’4(p<0 05)
(Fig. 2).

K

01‘?".‘.

rir

2) PGE; A4l m|A]= ¢

RAW 264.7 macrophage cellsoll412] NO Ao
oot LIS FEE2 As) BE S7gsSit:
THBEEMG $E252 62.5, 125, 250, 500 ¥
1,000ug/mlZ AolFE df PGE: A& 99.84+
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3.98%, 95.49+2.94%, 89.05+4.59%, 70.24+
5.71% 2 61.88+3.90%% UERHTE W?Bﬁm
F2E29] %7} 250, 500 € 1,000ug/md =2
SABoRE fOgt $E0F PGE: /o] Fh *P%
151t (p<0.05)(Fig. 3).

Concentration(ug/mL)

NiLl ite L'um. inmul]

Fig. 2. Effect of PGJT Extract on NO Production in
LPS-induced RAW 264.7 Macrophage Cells.
*p¢0.05 indicate a significant different from the LPS(+).

Concentrationfug/mL)

PGE; production(%)

Fig. 3. Effect of PGJT Extract on PGE2 Production in
LPS-induced RAW 264.7 Macrophage Cells.
*p<0.05 indicate a significant different from the LPS(+).

3) iNOS, COX-2 ¥ IL-6 3 &g 1|
t 3%

RTINS S22 9IS 852
3lo], RAW 264.7 macrophage cellsol L
o] AFE FIAYIIL FHFHEILNS FE5E 552

B 77 At &, A ARIETRIEY] BHIgE &

sk

A7) 9
psE st

34

Relative iNOS mRNA expressio

I I I * ‘k
LPS 625 125 250 500

Concentration(ug/mL)

Fig. 4. Effect of PGJT Extract on iNOS mRNA
Expression in LPS-induced RAW 264.7

Macrophage Cells.
*p<0.05 indicate a significant different from the LPS(+).

*
I |
LPS 625 125 250 500

Concentration(ug/mL)

;sion(%)

Relative COX-2mRMNA expre

Fig. 5. Effect of PGJT Extract on COX-2 mRNA
Expression in LPS-induced RAW 264.7

Macrophage Cells.
*p{0.05 indicate a significant different from the LPS(+).

LPS 62.5 125 250 500

Concentration{ug/mL)

sion(%)

Relative IL-6 mRNA expres

Fig. 6. Effect of PGJT extract on IL-6 mRNA
Expression in LPS-induced RAW 264.7

Macrophage Cells.
*p{0.05 indicate a significant different from the LPS(+).



LPSE A=510] A€ INOS mRNA &S R
BiHM5 2% 250 9 500ug/m S=oA GoH
43193, COX-2 mRNAS] &0 AT Finy
F2% 250 9 500ug/ml =AM oAl Asi
o} 7281, [L-6 mRNA HdL PN FE25
500ug/ml SEOMA R2foHAl ZHASITHp<0.05)(Fig.
4-6).

3. Ehist &y
1) DPPH radical &7 &4 37}

R ILE 222 FAE} 285 ERIsH] ¢
3] DPPHE AH831e] raidcal 74@— 2% 03}93@} 75

B IENS; 22 FEHEE 62.5, 125, 250, 500
2 1,000ug/ml= Xiﬂ]o} 23 radical 4£AE0]
12.56£2.47%, 23.58+3.05%, 35.39+3.98%, 57.74
+3.16% 9 74.84+4.01%2 Bk oEHoz I35}
< YelckFig. 7).

an
-
@ 20
625 125 250 500 1,000

Contrationfug/ml)

Fig. 7. Effect of PGJT Extract on DPPH Radical
Scavenging Test.

venging activity(%)

2) ABTS radical &7 &4 H7}

ABTSE ARE519] radical 2782 24319t &
LS 252 S8R 62.5, 125, 250, 500
2 1,000ug/m= A=fst A3} radical A&
21.28+3.54%, 29.67+4.12%, 31.28+3.88%, 48.24
+5.59% % 55.32+6.98%2 BT dEHo= Z715
< UetkFig. 8).

old¥ 9 291« TS FAF, s E Pl A= FF

oncentration|ug;

. 8. Effect of PGJT Extract on ABTS Radical
Scavenging Test.

w
W

AR \‘.» |.||I|-..

uyl
Q

4, ot 2N

1) Collagenase A3 &4 B7}

mResh oA &9 2RI
AAES SHolAct. PG FE35S
2 62.5, 125, 250, 500 E 1,000ug/mi= 23t Zat,
oAlgo]  21.25+4.24%, 32.1845.32%, 54.39
+6.67%, 67.75%7.57% L 75.44+9.92%% =% 9|
£Ho7 Z7I3RS YeptkFig. 9).

an
L: ' I I I

oncentration|ug,

o15}7] Y5t collagenase
== O ’]T_Etﬁ

Cu\l.l n

Fig. 9. Effect of PGJT Extract on Collagenase
Inhibition Test.

2) Elastase A3 &4 H7}
sk ¢

TR} Eo] FEo digt A 3k 89
o9 elastase AAISS SAoITt. PiTHHE LG =
EES HEER 62.5, 125, 250, 500 E 1,000ug/ml
E AR 23, dAkgol 11.18+2.64%, 11.89+
2.97%, 24.48+3.85%, 35.54+4.09% % 43.25%
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4.48%=2 I g&F o2 /18RS YePthFig. 10).

Concentration{mg/mL)

__ Hlastase inhibition(%)

Fig. 10. Effect of PGJT Extract on Elastase
Inhibition Test.

3) Tyrosinase A3 &4 F7}

1| 5o cfst vl 5315 ERIsH| Joto] tyrosinas
e AA&S S50t A LS S22 55
92 62.5, 125, 250, 500 € 1,000ug/m(Z Hzlet 2
7}, 2AI80] 10.21+4.35%, 12.21+7.78%, 14.57+
6.99%, 17.86%7.52%, 20.99+8.87%% Sk &3]
o2 Z715ke YehlitkFig. 11).

62.5 125 250 500 1,000

Concentration(ug/mL}

w
th

w
&

Tyrosinaseinhibition(%)

Fig. 11. Effect of PGJT Extract on Tyrosinase

Inhibition Test.

4) L-DOPA oxidation A &4 7}
L-DOPA oxidation AANE-E Z75I3ITt. FHHHE
1Hg 28-S SEER 62,5, 125, 250, 500 €
1,000ug/mi= M2t A3}, Aol 7.64+2.25%,
10.9842.45%, 12.12+3.01%, 25.57+2.88% H
30.36+3.36%% = oEHo® FVIRE Uit

36

(Fig. 12).

15
10

E
x
[
a

Concentration(ug/mL)

Fig. 12. Effect of PGJT Extract on L-DOPA
Oxidation Inhibition Test.

v. n &

iRl %4@ 7leo] TR U Aeld, gA1A L
2 $Q2L 4 rel7 9lon], o] ola) Zi7ust of
Yet 9 o}%ﬂﬂ dhet o] S7FokRA mitest
o thigt Tlo] obA|2 gk, MR Aj7he] Azt
of wreh A child 54 s} 9 AR T ol
Aot el wsioh B34 89, Aol 5 9l4) 9%
29102 I3 2ol 182 W 4 Atk ALMie 9
o1 LalojA] 71 vk vlEL A ARl &
P 4 AlE7RI T S7HIA

MMPE] dE S7M 1A E2H, detiEe] B3fe 5
7P, EsfE EeR AekAd FEeE N T
3% 9o} wFest F4Eo] WaksHA ok,
tefefollr sRsl= A T, A, 7189
Aol gl la, 1 QIO K, A #, il

50| ST U2 o I WL A5
AolE7lele: JOBIHOR il T2 KO B 4
QACF. S8, RS SR I, VK, Fﬂr F2 A =
Ao} vy S et vles = 4 S, ol=idt
TEo] Aol ASHSS AoIA Hoh ARt
e 9 A AolEI]l B0 wRiesle] Faet

dRloz A BAAE AL F5E A



stol spps}g opel AN 4 e BEE, T
NS st BHE 2E T Aol A B

o

rok
ld

£ o83t A7 871 ils] WYE| L Qlar, M Tk
A 71678 Al 7ol it #ao] AEEH et

RIS <EHERLED] $59 Ago
B A5 Bl EE BOR B, HE, =GR
Tl = F/JE]o] TRt AEHIAR IR IR
5 AT = QIR Mol ARSR= Aol 7T
BILWSS] TVoME S 48RS BRIl kol
+ 850 Qo] mof U WSt k2ol sfdeh=
A7l S ok, [l A4, kiich=
1o] A Algstal Bt Mol Hifks A
& ot Eine ARSI sl 550

filiotaL o] HeshAL FE3F QUA| thAt 7]

5= MBt ehs I Skl Mt iR R,
YﬁmaﬁWOPL 15°] 9lo] el o] 282 o]
St il AFs|Au Qlolle A shal, At ﬁi &
B, W2, Epehe Bsol Qlo] Mk WSl A5
HESolu 2489 #ig AlAske e shal, —tiRe
sk f50] QMo fulloly ke At 93e
gk & Aol fi1e) AR AR71s L,
H?‘Iﬁi‘tﬂ 7159 o= 7] %4‘—9101 Az o] FofA|A]

oo HHERT i} ko] TRE A7) wjFo}
£ =271tk ks 010c} 7158 Jele mat
A 75 ok z%t %ﬁ—}”’ S Wkl
ik A LS AEslo] A5, AR 9 3
&5} o] digh ¥ XJ’%%}?&E}.

Aol AMESE RAW 264.7 tMERE IS
f=9] ase RISk AT WiEES] 4 ol
mi7fehs ASHEERS AAlEsS 7 =S Bt
817 18] ol ARgEl= A7 moloh, AL

Mm% FE=2 AE=AY BEES Loty st
MTT assays Aot LPSE FFHRSS st
RAW 264.7 cellolX =22 P0G T2
= Aol Al FEe0] vAls IS A 2,
62.5, 125, 250, 500 ¥ 1,000ug/ml &=7HA] 20% ©]

ﬂl

o)

AR

&

Al
=

o3d 9 291 : PSS FAT, P} % Fedlol| vlRle IF

39| Ml BEE ATt
RIS FEES o8
ST

I FEE2 Y85 B Lok 9
3 NO A8/, PGE: A8 & A3 AlRIEZRIEY] &
HZRS 279519tk NO+= L-arginineold A==
free radical 24| B/JolH thAA1Eof 4 INOSef| 2Jsf
HesHA AdE NO= S4kadS A/dste] A
29| &S Zoke AT " EEEA A8
B2 NO Aol tiet As) &l S5t 2, 7T
Bibmpg; 252 250, 500 2 1,000ug/nf SE=OIA
Ao E [ofsHA NO9| A= A6l 250
2 500ug/md FEOA INOS mRNA HdS TAAH
t}. o= P kmE; +5E0] iNOS mRNA U&2
Ao =A NO2 WS A Z= HERHTH

PGEx= COX-291 9J3}] arachidonic acid=2+E &
T 59 7k FEEl d5oR QI 18 SRl
5%, 49, 55 52 AU, PGE: A4l of
3t Asl atE SE% 23 PR ibng FEE2
250, 500, 1,000ug/m{ B=olA SATHOZ folof
Al PGE: A48 JAAHLL, 250 2 500ug/md &=
A1 COX-2 mRNA T&2 ZAAZIH. of= FHbHEL
% $Z&°] COX-2 mRNA ¥dS JATozH
PGE:2] A8 AA6I%3= VERdith

[L-6= HH#AR] A5/ ARIEZIRIY g FFolH,
T2 AR} T Aol ofs BAtelo] 4 E= £
29 &4 B2 A=0] 27] RESSHE AR|EZRRIC R
27] HRkg S-ibd B52] A Hil IARe] skt
oJcP?, 2 AolA AL S22 500ug/nl

oA IL-6 mRNA®] H&Z AAAIZ ol= i
mm%] [L-6 mRNA®| T&S A5l A5

o 2AS 4 9leS omsit},

$H¥F9'ﬁ'@¢ﬂ[t¥»ﬁ FEEY] AR} @S Polir] 9
3] DPPHS} ABTSE ©]8-519] radical &7 4 ¥
7I513iet. DPPHE "l QP8R A9 free radical
ZA] SPAIBE E2l0) 93] LEoZ Bn] AL o

QI webd o] wg el
3fo] Uix] Ae A%
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£

Qto = A ¥Ed 4= Qlof A E Wrksk=d] A
AR&EH?. DPPHE A8310] radical 27188 &
o A}, FHHEILLG FEES s JEHoE =
%] DPPH radical 275°] 352 E3IsI5ith
ABTSE o83t S ol radicalZ A=
ZOE Fgo] 7p7ke- Aloto] FEMO & AR Z1s
= 08 A TES 4= Qlo] BlEE Wt
Sh=t) A5 ARRETPY, ABTSE AR8319] radical 4
A& 5793 A%}, PRI S22 sk &
Zog &2 A3ko] ABTS radical &74%0] Y2
A5t

R ILE 522 st TS dokir] 9
3] collagenase As| &4, elastase A3 EA,
tyrosinase #8f] 43, L-DOPA oxidation %A 24
< B7keldltt. e A2 71E(extracellular
matrix, ECM)9] 8 74 &= ujkof A
el S Fofslo] ofo] =0 sk yis Hosk=
AT Bt TR R F W39 90%F AL 3
o] T ae THO| Weolet WAt TAIE 7
tH?. Collagenase:= collagen?] WelolE A3k 2
= 548 PG 252 sk JEHo=
2 A collagenase B A &5°] U= g
SHH

Elastase= 3% ©&s fASk= A9 718 714
A 3 5PQI elasting E5f51H, collagens Zg
S Rt S Bolfid 4= Sl HIECH 7kl
Fao|P, JyHE WEL5o] 2991 59 skl
elastin FoE42 elastase 43S ATIAFIOEZH T

ox N

ro

N

(]
ok

O Hr s

3 A% 242 $ANA, 9L fAEkL 1337} A7
£ AL o 4 9l AR LA Y. B A7

oAl FHBI LN FEE2 vk 2802 w2 7
T elastase B4 A B50] 22 SRIsIGITh
Tyrosinaset L-tyrosine®] 415} HE3-S Zufj5}o]
L-DOPAZ9] A3} 9 [-DOPAE L-DOPA- quinone
o7 ABWA Wil P AR, wEkA

tyrosinase BAE OAISHE 1 3 Bl TR
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Sl vfe- Fasit. oo AHHIbLE FEE2
tyrosinase 48/3%} L-DOPA oxidations & &4
o= oA &0l e ERlskit

oldel Al At Py FEE> NS
Z 5% A5 avfet et o et B 449
24 AA RIS HAr Ty Aol R 44 7]
573 AlELR B8] Heiie s= LaolAe] 37t
291 Ao ApAISE 71 A7+ A PR kmg S
Jole 7NE Ese] Bt 5o A a9 v
7} 8% o8 AZE

V.2 B

LPSE F-&¥ RAW 204.7 THAAIEA G IL
s F&=2] FAS L3 ket 4 o ot &
e B A3 vt g2 2ES A

to 8
N

1. B LMmE F252 250 2 500ug/md 5ollA
LPSe]l 2Jsf Z7I5t iINOS mRNAQ] &g §-29J5}
Al ZAAZ, 250, 500 Z 1,000ug/md SE=OIA
NO 4= fostAl skt

2. IS 252 250 9 500ug/nl s=olA
LPSe] 9J3f 715 COX-2 mRNAY] #ae- fols}
Al ZAAZL, 250, 500 Z 1,000ug/md SE=OIA
PGE: A= FostAl AAlskict

3. PR ILMS FE52 500ug/ml =04 LPSO
oJ5)) Z71t IL-6 mRNAS] TAE FoloiA aA|
Zct.

4. TP IS 5552 DPPH radical 245 2
ABTS radical 2752 & 9&Fo7 ZI/A
=3

5. FHBH#IENLS FE252 5% 9EH02 collagen
ase, elastase, tyrosinase®} L-DOPA oxidation

ML AAIBIAT]

ooa2 "
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