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Abstract

Objectives : This study is to investigate the anti-aging and antioxidant effects of Naesohwangryeon-
tang(NSHRT) extract in Hs68 fibroblasts.

Methods : The fibroblast cell line Hs68 cells were used and MTT analysis was performed to measure the cell
viability of Naesohwangryeon-tang, and then MMP-1 was induced with the cytokine TNF-e to confirm the
anti-aging effect through real-time PCR and ELISA. In addition, ROS was induced with the TNF-@ to confirm the
anti-oxidant effect through DCF-DA. The signaling pathway according to the antioxidant effect was performed
by western blot.

Results : Naesohwangryeon-tang did not show cytotoxicity at all concentrations(100-800ug/mf) treated on Hs68
cells, and the inhibitory effect of MMP-1 was also confirmed. In addition, it was confirmed that the intracellular
ROS increased by TNF-a was decreased by Naesohwangryeon-tang, and it was confirmed that the expression of
NQOI1 was increased in a concentration-dependent manner of Naesohwangryeon-tang.

Conclusions : These results suggest that Naesohwangryeon-tang can be used as an anti-aging material by
demonstrating the anti-aging and antioxidant effects of Naesohwangryeon-tang.
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sjR= ) 5l JuR o FojA] glom oFLe] 2=
oRRE MAS Bohs Aejshy o, HR
9] o= ARte] Aiglol wet EAsk= Wi ook
oF o A=0= Qe ojld keolZ EREH, oF
AFlie Apejido] EmAelP. o Ag vk o
= Al ol 24g4kF(reactive oxygen species,
ROS)E /g3t ROSE AMfettde E3teke &9t
At AR sl ST Alek AEFAE I
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cytokine AlZ9 AZE Fdoks THES &4
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AZIAY EF WS oAl =eH, o] Hkeel I
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1 =]

= matrix metalloproteinase-1(MMP-1)9] =&
ZPHE A IS, MMP-12 AlE] 713
(extracellular matrix, ECM)9] E38}E Z&f5}= mat
rix metalloproteinases(MMPs)2] &5F % shfo|H,
MMPs+= Eo]Ado] w2} collagenases, gelatinases, s
tromelysins, elastase 522 EREH FA7A| 24
Mo MMPs7} EA1kckar LA Iy, MMP-19] @
Ao S7F=¥ collagene] A1l ofo] A colla
gen 272 MMP-3 2 MMP-99] 9J5]] 3712 A
™ EofjEct. o] Igo] HHEEHA wRe| g, By
o] ZAEo] w57t dojuA] HLHO, wabq AE U]
o] BT S FAAA AR AEHAS Hofeh=
FAEE 49 Fa40] AR Q. 2 AolA AL
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WS A F5He Ao, (HESEHE HEEk 1) Vo]
= VREEH, PREL(RUCE, EANEDR ECHRE 08
F, FFIL"ERL 712E0] Qltk NSHRTS Q4JollA
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e AFok=r ARSE|T 9tk NSHRT (G
Hoie M) oA RPHBEIRYE, PIREEBY, R
#iyy O = 7]8E0] glow S SIESHA Sk |
of lo} MRoMMIE7}t JAES 350l qlojA F8%h
collagen T=IE o} G UL AOE AZ=T
NSHRTO|| thet ti2lH|zelA 2] gHitel d 95 B
9] FA|E 3t AldY A3 19 glont, islet wEE
A} 8500 gt AEA ks mlgRt Aolth R
OS 9AIE B8 NO A9 A5 B o= ROS
A E3l MMP-12 AAlsk= Feste] awrt 7|
wo] A-FopdEolAe] FHAst B st a5l et
AYA AFE AlFslditt 2 AollA= NSHRT
FAEE G 7o R ARt AERAS Bl IAYsH
£ I7 F50] Wl dAstarat sialon, ieslet
FASE aalo] tigh Al W S Ag 71do]| HisiA
e S L )

[I. XiE 2 diH

1. 4 M=

NSHRTO] Ar8=l= Hi=  @HMAX(Jecheon,
Korea)olAl #4452 Frfisto] ARSIt 743t of
A2 o3} ZrhTable 1).
Table 1. Contents of NSHRT

Herbal Pharmacognostic Name Weight
name (2
E Angelica gigas Nakai 16
W Forsythia Viridissima Lindley 24
FREEE Paeonia lactiflora Pall 24
PN Rheum palmatum 32
T Areca catechu 16
bE v Gardenia jasminoides 16
w5 Scutellaria baioalensis 16
HH Coptis diinensis 16
HE Glycyrrhiza uralensis Fisch 8
R Platycodon grandiflorum 8
A& Inula helenium L. 8
i Mentha piperascens 8
Total 192
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2. N= HZ

FAE A2 gFstod 32 SF 2,000mT o
heating mantle(MS-DM607, M-TOPS, Korea)} ©]
Bolo] 4AIRE Bt FE6IGTE FEES 6ARE FAA
71 & AZS} filter paper(Advantec, Tokyo, Japan)
& 2% ZA odt tE, RS RsSY
(CH-9230 Flawil 1, BUCHI Switzerland)Z 535}
o] 100mS] s5HS A3t sFHS AL Pl
oA 24AI%F WZAIF] & B ZARTNE ol8ste] Az

£ 40g2 ATt o] W &2 oF 20.8%°It

3. ME H{f

QI = HRoMEQ]l Hs68AEE American
Type Culture Collection(ATCC; Manassas, USA)®]
A HoF wlo} ARGsIo™ 10% fetal bovine
serum(FBS)Z 1% penicillin-streptomycing 715t
Dulbecco’'s modified eagle medium(DMEM)& At
&310] 37C, 5% CO,279] Hig7]oIA sttt

4. ME 428 53

Hs68A3o4] NSHRTQ] M| =47 a2 &
of®7] 9Jlo] 3-(4,5-dimethylthiazole-2-y1)-2,5-d
iphenyl-tetrazolium bromide(MTT) assayS 35}
Ak 96 well plateol] Hs68MIZES 5x 10%cells/well
o] E&5 slof 24A1%F F%F 37T, 5% CO, 27004
HjoFsIATE. 24417 & NSHRTES 5%==2(100, 200, 4
00 % 800ug/m)= AHI3IATt. 24A1ZE wiiek Fof, M
TT 8H(4ng/nl)< 20u0 A3 The 4ARKE B2t ¥k
AZH. WS F 4SS AASKL DMSO 100u=

NZE gaix A, AAE formazand spectropho

tometer(SpectraMax 190; Molecular Devices, Sun
nyvale, California, USA)E ©]851%] 570melA &3

=g st

5. Real-time PCR 2! ELISA

MMP-19] 744} E&ol| et NSHRTS] 4] &
BE el Yal 60m  plateo] Hs68HAIZE
5x10°cells/wello] HZ=Z 3ol 37C, 5% CO,
incubatoroAl 24417 BF WKLy 1 &
NSHRTE &=(100, 200, 400 H 800ug/m)= 45
B AA-ES vhe, TNF-e(20ng/u)E 24A17F 5<F
Hioslal Trizol reagent(Ambion, USA)S AR5}
RNAE FZE3199tt. RNA+= diethyl pyrocarbonate
(DEPC treated-water; Sigma, USA)Z 3]A5}o]
Nano Drop 2000(Thermo fisher, USA)2& Ao}
%t} Total RNAE 2ug0 & 3t the, cDNA 3
kit(ReverTra ACE-a-; Toyobo, Japan)S AR&3
cDNAZ 5Lt o224 4% cDNAS} primer,
Tagman master mix(Thermo fisher, USA)E &3t
519 real-time PCRZ 43§51t}

MMP-1 e BHlF 37442 Hs68 Al
NSHRT & &=2(100, 200, 400 ¥ 800 ug/m)=
45 87 AXS o, TNF-a(20ng/ml)E 24 ARt
B9 At 1§ Hs68 AIRS] Aol
MMP-1 Human ELISA kit(GE healthcare Life
Sciences, USA)E AR8sto] ERI51Tt

7. Western blot

NSHRTQ] 4o} 9 gh4ks} fajo] oigh Ale A
AZE 2RIsl7| Ydll mitogen-activated protein ki
nase(MAPKs), NQO1 ¥ Keapl T390 IAL we

Table 2. Gene Name and Assay ID Number in Realtime PCR Analysis

Symbol Gene name Assay ID
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Hs02786624_g1
MMP-1 matrix metalloproteinases-1 Hs00899658_m1
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stern blotZ &3l RISt} 5193, 60m plateo] H
SG8HIES 6x 10°cells/wello] HEZ 3} 37T, 5%
CO; incubatorolA 24417k B9 vliFatict. 24A17F
T MAPKs A% A A2E SRIgH AlEofi= NSHRT
£ ==3(100, 200, 400 ¥ 800ug/m)= 4557+ A
#g] & TNF-e(20ng/m)E 1587+ F712 A3
1, AL Aledg BEE ERIT Alxoli= NSHRT
£ =E(100, 200, 400 2 800ug/m)E 24A17F A
2319ty 1 & phosphatase inhibitor®} protease
inhibitor7} Z3FE RIPA buffergs Argslo] AlES
Lafelar, P chlEll BCA assay(Thermo fisher,
USA)YE ol-&sto] Fgsioitt. At Tl do] loadin
g dyeE 71t F 381 EAolo] HstE IAAA
11, 10% Tris HCI geloll Saiag o] 7] J53t
% membrane®] transferg Ao}, whiizlo]
0}53}t membrane2 5% skim milkZ blocking 3f
& T 7719 1A YAE G BHae] 7oA shERE
B2t HAeIEItE 11 3 membrane Tris Buffere
d Saline with Tween 20(TBST)Z 587} 53] Al
T 22 AE 24K 9 FABIER1AL, THA] membr
ane= TBSTE 58<t 53] A3t thy TES 27

stk

8. DCF-DA

A 1 ROSE &74517] 913 DCF-DAS Zeat3
t}. Hs68 AMEE 6 well-plated] 5x105 cells/well2
B335} 37C, 5% CO2 incubatorolA] 24417k vioF
3199tk ©]% NSHRTS %='3(100, 200, 400 2 800
ug/m)= 4587+ HA=et thE, TNF-e(20ng/nl)}E 2
4A17 wieFstgTh. 104M DCF-DAE 3087t A&e]
Z U A5HS ZHolylal PBSE 23] AA 3 7
Hn|3E 3l ROS A4S Sa19ch

=

9. 4 X<

A% A= SPSS 12.0 version(SPSS Inc, Chicag

L& 9] 591 0] Piest 9 Pt BT AT

o, IL, USA) =235 o] &si3itt. HE Hlolel= B
F+HEZ HAE #ABI9T, NSHRTY £71E st
7] 93t BARH B4 student t-tests E9] H
A BASISICE AR %% 100, 200, 400 2 800ug/
wE 27 Aet Jat x-S Blwsoirh

1. NE =4 87t

NSHRT7} Hs68 AlZelA =& 28=A] B716l|
sl MTT assaye  XIFoPct.  Hs68  AlE
NSHRT(100, 200, 400 ¥ 800ug/ml)S 24AIZF 53¢
A2t ohe Al BEES ERIgH A3, Control2ol
H3]  NSHRT:=  99.1+3.25%, 110.1+1.62%,
125.742.35%, 129.243.11%% UeRdch wahA
NSHRTE= Hs68 AlEolA] Al 544 UehhA] 9ok

= ERISHATKFig. D).
200 400 800
NSHRT (pg/mL)

Cell viability (%)
o o= e
5 2 2 B8 B &

=

=

Control 100

Fig. 1. Effect of NSHRT on Cell Viability in
Hs68 Cells

Cells were treated Naesohwangryun-tang(100-800ug/
nf). Cells were incubated with 100, 200, 400 and 800ug
/ml of NSHRT for 24 hours. Cell viability was
measured using MTT assay.

2. MMP-1 mRNA % 2H[H

TNF-¢2 =% MMP-1 mRNA 4@ % chd
=2Hlo] tigt NSHRTQ] 94| a3s ERIsior.
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real-time PCR @ ELISA kit 233+ 23}, NSHRT 3. MAPK A5 MY ZZ9| &M35t

9] BE oA TNF-¢= Z7F MMP-19) mRNA

-1 OZz} vFe Wl Hy Als A=t
e W child Bul2 oAehls AL Hol=lt) AR R S wHlel MAPKs Ale Hg
T X o2 wiilig NNAdHT A= T A = =] =10 = oF o]
) BE7t 8% g2 Akl IHA QU wERA
(Fig. 2).
(A)] ¢ (B)| m
£ 2 =
= 120 én 200
1.5 N ; 150 *
) g .
g 10 - * A 100 . . .
-é 0.5 50
Z : .
Control TNF-e 100 200 400 800 forskelin Control TNF-« 100 200 400 800 forskalin
INF-a - —+ + + —+ + -+ TNF-a —+ + + + + +
NSHRT (pg/mL) NSHRT (pg/mL)

Fig. 2. The Effects of NSHRT on the mRNA Expression and Secretion of MMP-1 in TNF-a-Induced

Hs68 Cells
(A) NSHRT inhibits TNF-a-induced MMP-1 mRNA expression. (B) NSHRT inhibits TNF-e-induced MMP-1 secretion.
Hs68 cells were pre-treated with NSHRT(100-800ug/m) for 45 min, and then stimulated with TNF-a(20ng/mi) for 24
hours. Forskolin was positive control. *p{0.05 compared with the TNF-a.

3 b

P38 | —

PP | - - —— - —
Control TNF-oo 100 200 400 800 forskolin
TNF-0. - 1 + + + i+ 1
NSHRT (ug/mL)
(B) ) . Do) =
g: i H |
g;’ 15 éf : ié a
EE. ' ﬁg 15 1 é; !
é 05 - : ™
T_\_:_u"“"_"“' T";“ 13" :"f ‘:’“ 5?’ '"’f“‘"‘ “:Vn Omml TE< M W o ek T\_:ﬂ(‘u}nl TEa 10 W 0 S0 erkels
NSHRT (ug/ml) NSHRT (g/ml) NSHRT (gl

Fig. 3. Effect of NSHRT on MAPK Signaling Pathway Expression in Hs68 Cells.

(A) protein expression level, (B-D) ERK, JNK and p38 protein level was validated by image J. Hs68 cells were
pre-treated with NSHRT(100-800ug/mf) for 45 min, and then stimulated with TNF-e(20ng/m}) for 15 min.
Forskolin was positive control. *p < 0.05 indicate a significant different compared with the TNF-a group of

indicated proteins.
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Hs68 AlZof|A TNF-e¢Z A= E MAPKsQ] E4Jslo]
ot NSHRTS] 715 ZARBIGITE MAPKsS| 55 5
TNF-¢C2& QA FRK 42E NSHRT(800ug/md)
7} FJokAl A6 p38 E INK9] ARol= I
< PR = Z0E SRIEQITKFig. 3).

4. AP-19| &Nst

MAPKs9] 5t9] QIAtolzk MMP-19] AL QIARI

AP—l(c—fos 2 c-jun)oll et NSHRTS] A f{i}—é—

I8}, 1 23}, NSHRT2 TNF-¢of| 23] Ql4ts}

EJ c-fos @ c-jun 400-800ug/ml2] S=olA 9]
St AaAIFHES ERIsISIt) o] Zik= NSHRTO]

p-c-jun

GA.FDH‘-------‘

Control TNF-¢ 100 200 400 800 forskolin
TNF-u - + + + + + +
NSHRT (ug/mL)
(B) 14
12
gi1
8
BTos
3
8 E‘ﬁ.ﬁ
"'f 04
- 0.2
0
Control TNFa W A0 S0 fordelin
INFu - +
" NSHRT Ggml)
(C) :
18
=16
5 f1a
& £12
EH
2 y08
L% 06
=04
0.2
0
Contrel TNFa WA S0 fersolin
TNF-o
T NSHRT (ugml) (ng/mL)

Fig. 4. Effect of NSHRT on AP-1 Expression in
Hs68 Cells.

(A) protein expression level, (B, C) p-c-fos, p-c-jun
protein level was validated by image ]. Hs68 cells were
pre-treated with NSHRT(100-800ug/m{) for 45 min, and
then stimulated with TNF- a/(ZOng/mﬂ) for 15 min.
Forskolin was positive control. *p ¢ 0.05 indicate a
significant different compared with the TNF-a group of
indicated proteins.
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MAPKsZZE e} 3 Qtojl] 2kg3h= AP-19] 24
21 Ao, MMP-19] gt oA E3HE &
g &= QItkFig. 4).

< A2l

5. Keapl & NQO1 HHHA! disy

Hs68 AZoA western blotg E3f Keapl ¥
NQO19] thitd W1 428 Slelsigir). Keapld)
1150 NSHRTY] 557} Z713to| wha} 7hAasi= gk

< B91, NQO19| &2 NSHRTS] 5%t 371t
of uje} Z7lek= FEHE Lt ojdt A3H= Hs68

Aol Nrf29t ERAE o]F1L Q= Keapl THd
= FEHIS Holu, S a4l

< BA A

Keapl
NQO1 |
P-actin | e
Ptk b e o
Control 100 200 400 800
NSHRT (pg/mL)
(B) 12
5
23
Contrel 100 200 400 300
NSHRT (sg/mL)
()
.EE 18
iq
° Py
-s.ssmnwmm

Fig. 5. Effect of NSHRT on Keap1 and NQO1

Expression in Hs68 Cells.
(A) protein expression level, (B, C) Keapl, NQOI
protein level was validated by image J. Hs68 cells were
treated for 24 hours with NSHRT(100-800ug/mi).
Control: untreated group. *p < 0.05 indicate a
significant different compared with the control group
of indicated proteins.
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NQO19] do| F7Igtel wh NSHRTZF s} &
7} 9122 YeRHtKFig. 5). Western blotg £5}0]
Tago] W Jrg S7517] 915 image J(Wayne
Rasband National Institutes of Health, USA)E ©]
43} image analysisE 53l ERI5H4

6. ME Wi ROS &3

NSHRTS] ROS 9A| a3E SRIsk| fsf 2,7 -
dichlorodihydrofluorescein diacetate(DCF-DA) A
AL A3t A3} controliol HISH TNF-ewolA
ROSY] AYd=o] S7F=9al, TNF-a}t 37 NSHRT
£ TR AR Folke st SRl wet
ROS 4/d%o] A4ske AZ ZRI6IiKFig. 6).

v. o #H

BRI Naesohwangryun-tang, NSHRT)-S &

TNF-a (20 ng/mL)

Control

NSHRT (200 pg/mL)

NSHRT (400 pg/mL)

¥R 7S] CRISTHE Mo JHHED' Vol S =lo] 9lo
o VREEE, FRUL—UEDCE, FEVER UM, EOE
I, EHI 2Rl 718 5]0] Qlok i, g, g K
&, e, T, Ed HE B AR, WiE
gElo] lom dE Ao A s it
4 geslo] ofsf thgat 22 A7 Earso] itk
HEfire collagen®] ¥d 7 MMP-1& HaZ oA
AA B 515 Rl oAske AR,
= arctigenin¥t matairesinol& gHfrole H#l =
| DPPH®} superoxide radical& 47, MMP-19]
S Asfehs 2oz, Fejgee AEY ROS A4
9} NO A4S oA, MMP-19] &S AAslk=
17 Ki&S DPPH} superoxide radicalg 4
7, MMP-19] &g Asfsis Aoz gEolx
SIct. #i#h2 DPPH radical& 47, FRAPS 2433},
Azy dehd 4L dAske Aoz, fiTs
Tyrosinase 24 A4S B depd M 2 B4S

AAel= Aoz #2224 flavonoid?l baicalin,

% 1

T
{0

NSHRT (100 pg/mL)

NSHRT (800 pg/mL)

Fig. 6. The Effects of NSHRT on Intracellular ROS Production in Hs68 Cells.
Hs68 cells were pre-treated with NSHRT(100-800ug/m{) for 45 min, and then stimulated with TNF-2(20 ng/mi) for 24

hours.
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wogonin, baicaleino] MMP-19] &&d A= Zo
22 #2450l berberine’t TAAZS o
A, TIMP-13} -29] ¥ 240 o3t MMP-2,-9&
TaA7le Aog® dFEoj4 9l = DPPH
9} superoxide radical& 2|, MMP-19] &/43& A
8, elastase ASIS BAIH= Ao, K DPPH
9} superoxide?] ABIE A4, MMP-19] A4S #I3]
3= Aog® A& ABTS? DPPH radicalg 427,
SOD At &4 |3t Qle A0=”, = DPPH
9} superoxide B5 AAlok= AlEE AA B9 &
7} Qe Ao oJrglojA Qlrk

o] % NSHRTY ## E#o| dfdsls Ao
Chrysophanol, Rhatannin'®,  5##9]
Arctigenin®} Matairesinol'?, 772588°] Astragalin'”
o] collagen ¥4 % MMP-19] V= Asieith= o
T237} e oo collagen 4 H MMP-12] 94
< Asfigdel] mE M 59 Pt 850] U=
Zolet AztE]o] & AolA= NSHRTY Ficdt 9
FAL 7149 a5e A 9 Bk

E mFof 2 gge Fofsio] 9jFo
AFO2RY WRE Hook= S gt w2
T A5 90%E AAlskal Q7] whzol S=HAIo]
A TH0| wolel WHS WAS AP, HEs
UVel 22 A= o wf ) ARt AEH A ¥
o= QI3 thtst cytokine(TNF-a, 1L-1a, IL-18,
I1-8 L IL-10)°] HALF. Cytokines % TNF-¢
= 3491 pro-inflammatory cytokine2 24 ¥
HRgo] wWi7iAl= RSk, TpEd Al MMP-19] 24
o] 370} T U TS HAAIRICEA HF
3jol| %83 Qg Pk Hug v Y. webA
2 A5 TNF-o2 A58 Hs68A12Zo1A ROS A4
2 MMP-19] o2t NSHRTS] A 8345 gRlsh7| ¢
& WP=|olck. WA, Hs68MZOA NSHRT =l
(100-800ug/mf) Aol T Al P& SRIgH 2
7 213 K= oM A A6k S Hold,
A E=go] UrERA] 29ke-2 ERlsklrkFig. 1). ©]

Emodin,

L& 9] 591 0] Piest 9 Pt BT AT

% NSHRT®| o} 23 Z1I517] $1s) MMP-19]
gt mRNA FEgat ol B[RS real-time
PCR 3 ELISAZ I 11 23 NSHRT=
TNF-¢2 571 MMP-19] mRNA 2d & o 2
g oA AANAKFig. 2). °1E B3 NSHRT
7b Fest aIh QS A5OSR, Zde] wet
MMP-1 o] tigt A8 Ae H=ZE western blot
o= it

MMP-1°] Eds= 71519 F4Hoke MAPKs7F
t}.  MAPKs:= extracellular-regulated protein
kinase(ERK), Jun-N-terminal kinase(JNK) 12|31’
p38 kinase® MJH A% AL H=E, AE g
APEo] #ofslal cytokine E MMP-19] A4S 24
3k} MAPKs9| JAIAZE MMP-19] &S AR
At Sk kIoAE F8% Al HY HEE
A UPED,. MAPKsQ] ZAJSR= AL QAR
AP-1& 4335} Al7l=d], AP-12 c-fos, c-junl=
T EGAE & QloflA] MMP-19] ZEHEof EA)
7] gheol] A=o] 1 2okl MMP-12 A4l
ZItPO3) . webA western blot 7HE &3] MAPKs
2 AP-19] 2/J3lE SRIgt A3 TNF-e= MAPKs
2 AP-19] &S F7HAIF oM, NSHRTY] 2 A
Z}= MAPKs 4= % ERKS] &3tks & &40
2 IAAAZE BRIGINCKFig. 3). AP-19] & T
3k NSHRTO]| oJ3) #4-513HFig. 4). ©] 2¥E 53}
NSHRTS] MMP-1 A &35 Z3}qict.

TNF-¢2 QIgH Al Wf ROS= AlSt AEFHAE A
oA A9 IRlE sk, dtad
AR A 58 doA mE LIS TSR,
weba] Al AEF A0 B3] ffsiE FAlRkse
ER9 e B4 2A419] o] F8351PY. NSHRT
9] A% 71& Atold= NSHRTY] A2jo] o 2
7 2752 FRIsl] ik} anE PSIIAP. =
=iolke 71E Aol o Yot st asol &
g TNF-¢2 58 ROSS RS western
blot ¥ DCF-DAE &3l ERlot3ict
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fEgoz AEE BHSskE 7182 $£2 nuclear
factor E2-related factor2(Nrf2)ol| &J&] 4=t 3
AP AFEjollA9] Nrf2= A|ZZAoA Kelch-like ECH
associated protein 1(Keapl) @&} Agl=]o] 9]
o7} A5 AEFAE BHO Nrf27} KeaplollAl e
o] & Qto & olFjpY. & QLoR ofF3t Nrf2i=
AAL QIAFEA R85hH o] wf antioxidant response
element(ARE)?} A% 2F83slo] ARE o1&/ Akt
aho] WA fEP. PAet AL heme
oxygenase-1(HO-1), NAD(P)H dehydrogenasel
(NQO1)o] EAstH o] asEo] ket & Al HS
s Yele Aotk mEbA B 71d F
Keapl T} st G491 NQO19] Hee 211
3t 23}, Controloli= Nrf2E 2EsK= Keapl©]
EAsit7t, NSHRT] 5= Aol ofs Nrf27} &
A=A 5k 9jEH 0w Keaplo] Hadls A& &
QIS 4= At EFF NQO19] &2 NSHRTY] &
OREH o= FolsH| S7teke Z0= Hol NSHRT7
FABE A0 AP0 =g F= AR HRAKFig.
5). E3F TNF-e2 =5 A2 W ROS= DCF-DAS
Tt P& Wok=t], NSHRTY s Ao met
Fgo] Adok= A2 ERIT 4 SISItHFig. 6). ¥ 2
& vlEo 2 NSHRTE= TNF-e2 -2 MMP-1 9
ROSE #AAA|3L, s 340 Bde S7HIA &
A8t 9 gt aals SoIg 4= ik FF MAPKs
o] 9l AT Ag A=, Alzd 9 Hok] Nrf2 '
Aol gt 711 d7F B8 Aojet Az

V.2 E
E A oA TNF-e2 355 Hs68 A-gotA o]
A NSHRTS] s} 9 ghaks} avjo] oigh 7]de A
Tol¥on, TRy} 2 A2S A

1. NSHRTO]| thdt Hs68A1Z] AlE JEEE 5=
(100-800ug/m) = BRI A3}, B FEolA =4

20

o] gl&Z ERlskict.

2. TNF-¢Z $=% MMP-19] mRNA 2 ch#z
Hlof] thgk NSHRTS] A 83E ERIgt 27}, 5
ozHoz AAl5Igas SRIsIAr

3. MAPKs Az A9 A2 ZAs]o] digt NSHRTY
a29E ERIgH 23}, MAPKs 2 % ERK Z=29
LS A6 a= ERIskic 3 MAPKs9
oF9] QIAF & MMP-19] ZAF QIRI AP-19] QWAH
S} NSHRTY] 5k Q& os AAsloles 2jl
s3I

4 FAsE 71Ho] gt proteing RIS
NSHRToO] gHts} a4 A4S 2= Keapl
< & JEHOoR TN, IS
NQO1 Tig L 5k olEAos FTRFHSS &
Qs

5. NSHRTO] thgt AliZ f ROS JAls= ERIF
I} A 4 ROS7F NSHRTO] & oj&#o
Aotee ERIsIT
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