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i wd, A7) 7154 WHET giol e we AwAe SR 24z ¥F

. olglel EaE MF ARoRAt f4 AR, BEA, oE 34

STl R ) b, f7) WA, ASIA FaAl, BRAl, AwAl, b WA, A% &
= A

Al WA, AR A, AAe =& & 5 o

o5, AAlelE Fate] X wHe Wl A ARAT. ow, 47) AAd L Adels L unel Wa ¢4
2 ANHE Aow, Gl FA A¥E 1% wE T 0 PAAL dgol B udgel 948 Baa
S 5 4 Qrkn Bess Aol 1 A AYS AT 5w, old os] X wye] ARHAL %
b B owge Fests SHATHA A % IERE SNHE 75 0E Wl Bgd 9y @ S8l

B oAel ASE AR FEES 2 g FANRE AMRE 40T FRFNA 247 BF BFYZ FE3}
Qor, o% ARz Aol AgaAr}

<HAd 1> Az 2 3y

2 A AMRE £ FEES V] Axd 19 PHoE AxH & FEET Az 29 WoR Az 4t
W Z2ZE9 2:8, 416, 6:4, 8:29] FHFH|E Tisle] Azt
1-2. AXE H|%

oA ALgE B]ZA E(RPMIZ650) = - A EF-23 (Seoul, Korea) ZHF-E] 43le], 10% fetal bovine
serum(FBS) % 1% HAYAH(50 units/mL)/=EFEAO]AI(100 pg/mL)e] ¥&% Roswell Park Memorial
Institute(RPMI1640) ®iA| S AFg&3}e] wjokslsicl. A FE(A549)= American Type Culture Collection(ATCC,
Manassas, VA, USA)ol|A] E-oFS Wrol 10% bovine calf serum(CS) 2 1% HYAH (50 units/mL)/EE R Eunflo]2l
(100 pg/mL) ©] E&H Dulbecco’ s modified Eagle mediume HiFH o 2 A}g3}o] 37° CollA 5% CO, =7 3}

o westalc.

ME BES AL NEY ZuAHAE Axe M E] MIT stock solution(10 mg/mL)S = g]ste] 2417 =
oF Whe- A AT, AWAHE formazan crystal S HWiXE 2% A A dimethyl sulfoxideE H7}sle] 2087F Abe
ol ol & microplate reader(Epoch 2, BioTek Instruments Inc., Winooski, VI, USA)Z o]-&3}o] 570

nm(determination wave) % 650 nm(reference wave)olx] SJ=ZE =A3 ).

of

1-4. AX W) ROS AA T

Ao

3

A E LH ROS A A4 &= 96-well plateo] 1x10 cells/welli BEEte] 244 7F EoF vjokstgcl. wlok 24
AlZF F 0.5% FBS H= CS7F EFHE wix 2 wdkste] A 8E Aestal 30 & ZRAAA(PL)E HEFsE7t
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100 pg/ml HEE AxEste] 2427 B wjdA AT, 1 ZF 50uM dichlorofluorescin diacetateE 2|38}
o] 4087 wreAA  HFFEA (Infinite F200, Tecan, Mannedorf, Switzerland)ES AFg&3le] 485

nm(excitation wave) 2 535 nm (emission wave)olA] HAFW=ZE SAS ).

1-5. FE2rde FH|
B Ao AlgE FES 65739 47 BALB/c "}~ E Samtako(Osan, Korea)Z2H-E TPt on, &% 2242
C, FUHEE 50£5%8 FA8H T8 22 AFRE AFste 44 AS584 S FA8%T. BE A8 4
Aty FEAE 21998 (1ACUIC UM E: GNU-190530-M0028) 2] <l 3lo] =33t itt. AdEES wel 1
F9 Fete] H& 71E AR F AR (Control), ZUAHEATZ(PM2.5) 2 MZ Aol o2 o] 155
b ARt 2uAEA R EA o2 whole body exposure BB ol A wAA e mFAZoH, A
dazae ok F71E FUAAAHT. AETS 5850 FEES 5 F =F d 50 % 100 mg/kg of body
weight =2 A7 Fo313it.

1-6. v}9$-2 %ZZF Z9] Superoxide dismutase (SOD) 84 =H

)

Phosphate buffered saline (PBS)C. 2 %2& #2433 wadNS AAEE (400 Xg, 58, 4T)3 FT Azas
AAS L AYES HEHF T, Ao 1xcel extraction buffer [10X<SOD buffer 0.5 mL, 20% triton X-100 0.1
mL, distilled water 4.4mL, phenylmethanesulfonyl fluoride in ethanol 5 upL]E& ¥3i, iceolA 30% &<t
&3, FEEL A4E2(10,000 xg, 108, 4C)¥o] AZde] SOD S SOD assay kit (Sigma-
Aldrich Chemical Co.)& AMg3le] Z74313lH.

1-7. Ak~ 2A Fo 3938 FZEE L (reduced glutathione, reduced GSH) &4 =3

f
=3
N
iy
2
=
o
=
4
=)
1o
ae]
(s}
w2
il
oL,
K
=X
i)
Lot
%
40{'
r_\.(g
o>
M
O,

10,000Xg, 154, 4

49 GSH ¥ 542 458
% &l 30% HERRIME Yol A avE Fe
E A~

* O3k dojxl AFds Addd ARESIITE. A TY

WMAS 2,000 X gollA HA FEEEte] AL ThA] T FFAE o
8)F} 0.65 N AU EH | Img/nl 5%9 OPT(in methanol)S ¥ il 15%
23, AFFEAES ALEE] excitation wave 320 nm 2 emission wave 420 nmollA] 1E 7HA o R 3PS =
E s

1-8. =4 | AEHISE FF 54

2 W A& 7AEsHE (malondialdehyde, MDA) S4& flgte] AP sES JBAA # 225 i, #d
¥ Z3Z ] phosphate-buffered salines Y i bullet blender(Next Advance Inc., Averill Park, NY, US
& Abgste] gAstalgla, AARE (10,000 X g, 104, 4° C) 3] FTAE Aol o] &3gleh. Tl
+ 1% phosphoric acid®} 0.67% thiobarbituric acid(TBA)E &3le] water bath(95° C)ollAl 1A]1ZF &<k vk
1731, A4€ MDA-TBA H3AlE 532 mold FREE SASHAth. WA FHe EFEIZAC didste] mg
proteinel gk oz FASHGITH.

= o W

S~

19, @A o wol e ¥4

Pz A8 T5 F, H Y vlol vpolentA EAS 935} o o Aol AP A AME
21(10,000 X g, 10%, 4C)3le] A4S 9. @3 W lactate dehydrogenase(LDH) & &4 7] (Fuji
dri-chem 4000i, Fuji film Co., Tokyo, Japan)E ©o]&3le] #+43ltt. 3] FRAP 42> S FRAP
reagent [0.3 M sodium acetate buffer(pH 3) + 10 mM 2,4,6-tripyridyl-S-triazine(TPTZ) solution
dissolved in 40 mM HCI + 20 mM FeCl3 solution]®} &33s ¥, 30 &<t ¢hdelA ¥hg-A[7]aL, 593 nmell A

FYEE Sqsen,

of
ia|
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1-10. REZ=E}l £ 2 84 A

zZZAo nEZ=gols Egsly] Ydte] ImM ethylene glycol tetraacetic acid(EGTA)7} E3HE isolation
buffer [215 mM manitol, 75 mM sucrose, 0.1% BSA, 20mM HEPES(Nat), pH7.21Z #7lsle]l w423tdct. +23}
o3 22L& YA (1,300xg, 5%, 47 O3Slth. Pelleto] 1mM EGTA®} 0.1% digitonin®] ¥3%H¥ isolation
bufferg F7Fste] 5% F<b A& oA ¥HEA 7oL, AAEE (13,000 < g, 10&, 4° C)ste] HF pellets
#H Ao nEZEg oty &gato] ATt

nEZEgolo o] ROS g FAHL E3t nEFE=g ol +EES KCI-based respiration buffer(125mM 93}
ZHE, omM S1AFZHE, 20mM HEPES, 1ImM 93bw}lzdl4:, 500 uM EGTA, 2.5mM malate 2 5mM pyruvate)2} 25uM
DCF-DAE 2087 WHsAIZl & HFFEAS o]83}e] 485nm(excitation wave) X 535nm(emission wave)ol A
SA 3T

nEZ=go} o HAYOMP) =R Eyg®E nEFE=golo assay EN[5 mM pyruvate, 5mM malate in
isolation buffer]™ 1 uM JC-1 dyeZ black 96-wellolx] Edtate], obalo|A 2087 wh&A 71T, ¥Hg 5
GGG A S o] &3}e] 530nm(excitation wave) & 590nm(emission wave)olr] HFFAE=E S},

nEFZegol W ATP e Reld mEFZ=golo] 1% TCASNS H7lbstel g folA Bxg 5, 25m
sodium acetate buffer(pH 7.4)E H7}sit). AZSHS ATP level e ATP assay kit(Promega, Madison, WI,
USA)E A}-g-3le] luminometero| A =33} ).

1-11. @9z 43z S34

=

ZZA& 1% protease inhibitor cocktail(Thermo Fisher Scientific, Rockford, IL, USA)o] 3te RIPA &¢
(ProtinExTM Animal cell/tissue, GeneAll Biotechnology, Seoul, Korea)& A}g3&to] & 3}atHct. 43}
ZA e %”-‘?—ﬂ(lS 000 X g, 15%, 4° C) 3} A=dS Ao A3} t}t. Loading buffer(5x)e} &3
Abzole 95° ColA]  7EZE WkSAlA HAEdte]  sodium  dodecyl  sulfate polyacrylamide  gel
ophoresis(SDS-PAGE)oll A AL Egsdt}t. ©o]F poly-vinylidene difluoride(PVDF) =B <l
ipore, Billerica, MA, USA)ol] o] AIHTE. wWAo] o]F% PVDF #WHHAL 5% skim milk(Sigma-
Aldrich Co., St. Louis, MO, USA) &< o= blocking &Fo] 3)A% 12 A (1:1,000) <k 10A13F E<F 4° Coll A
HES A AT, WhS-E | B 9lS 0.1% Tween 20°] XE3H% tris-buffered saline &HollA] 33] A% 3Fe] Aol A
22} Ao wkSA AT, WBE#H S chemiluninescence(Bionote, Hwaseong, Korea)ZE ©]83}e] bandE E A
ZaL, iBrightTM CL1000 Imaging System(Thermo Fisher, Waltham, MA, USA)E o]&3to] Z4&ict.

rkﬂ [

)

(e}
—

-

1-12. 5AAE
BE AYe 4+ AFHAZE Ve ey, ZF H kol tish foA HS52 SAS Software 9.4(SAS Institute
Inc., Cary, NC, USA)E 2 AJ5}taL, Duncan® P74 (Duncan’ s multiple range test)o® Z+ A& ZF

of Fol7F 5% FE(p < 0.05)914 AFHAT.

<AAd 2> A323

2-1. & T Az ddFEE9 AX A& 53 27

A HA R Q3 = o 2 EE RPMIZ2650A 3 (U] 7)), ASA9M X (H))o] et & B3 Alwlx 2259 HE B
zaIE 3 daes = 19 YeEhpit

A8 Ay, AT RusIYS u & 2ZFE0 Hagyy) Az 22200 AuHon 9438 Aoz 3
A=A BANE, 2 =20 AL 31w RPMIZ2E50A| XA AEZ=Ao] = Aoz FAHATHE 1A).
ol wre), MlEx FEEY AYE BIgds & FEZ AlE Aty or 5814 FUA N dEEoq HE
EAo] gl vk gEFHoR ZuAUAR QI NEEAHORRE AE AELS FUHA7IE Aol FHAHS
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1 %%L—ir%%" ilXq EHHIE gdshr]l ffste], g HEE
)

—~
—
o
o

=

oQ
~
=]
-
~
o

-

&

¥}, RPMI2650 Az A 243 Bl Abulx %@%%%91 A5, @d FEE(0:10, 10:0)¥ Hllo}oq AE X
Z7hete A% GG o (5 24), AS49 AlES] A9 Hl&o] 53
2 Ao FAHATY(E 2B). —‘5—,8] upuﬂn w 2w AW zs
E3h&(2:8, 4:6, 8:2)9 &

EW
i
M
i
jﬁ
é{t
g
Hil p

2-3. & # Az

A7) A 2-28 B
2 A7) 6:49] FHE|E E3E ;‘L%% (AASC)A 4 BMS Fsele

LHER AT

UPLC/Q-TOF-MS/MS #4123}, Quinic acid (RT: 0.77, m/z: 192.05), Chlorogenic acid (RT: 2.83, m/z:
354.08), Isoschaftoside (RT: 2.97, m/z: 564.14), Rutin (RT: 3.12, m/z: 478.07), Quercetin-3-
Glucuronide (RT: 3.21, m/z: 478.07), 3,4-dicaffeoyl quinic acid (RT: 3.29, m/z: 516.12), 3,5-
Dicaffeoyl quinic acid (RT: 3.35, m/z: 516.12), and 4,5-Dicaffeoyl quinic acid (RT: 3.40, m/z: 516.12)
S BAPon, b FR3 BEAZE dicaffeoyl quinic acide] o] AZAANER Q).

)1.
(ot
]1‘.?‘_‘4
o
e
il
Lo
oy
e
T
&5
M
2

sele
e E 3

2 4

2-4. & 3 Az FRFEEY A AT
O~

ZuAAA R Q1% ¥ 2z o] AkglH A~Eg 9 WHEE biochemicalse W3S FQlstgion o Ay 3
x

Lol YER ST

Ad Ay} ¥ 2AA] AEA A~EY ATV S Ao ® FelE ). Malondialdehyde(MDA) = A A AtslE =

A AEl 2Eg e FQ nARE ARSEHI glom, XU AU #H ZZ oA MDAE AFdET div] &

gx o7 F715k Aol FelE e, superoxide dismutase(SOD) % 393 GSH(reduced glutathione):= A4
|

st o] el Z:Liﬂ 2ol FAAAT. =, 2uAEAZ: ZFVIY mEH = A9 H 2 sk &
[e]

Eg 2l FIek Aolty, o]ef Wk R AASCHFAATAAE MDAV fFejdo =z #Aast Aoz 21Ea, itks)
&4 superoxide dismutase(SOD)¢} 993 GSH(reduced glutathione)7} Z71¥ Aoz F<lwdct. o] 3k
ATE & 9 ANz 23FEE0] 2 AEARE 8] F7hE AstH 2EHAE AdAARTE S gu|git.

¥ 1
Control Py AASC 50 AASC 100
MDA contents = 1y 34 4 ¢.04" 1.47 % 0.05" 1.30  0.10" 1.31 % 0.08"
(nmole/mg of protein)
S0D contents 5.14 % 0.41° 4.17 + 0.17° 4.67 + 0.39" 4.63 + 0.31"
(U/mg of protein)
Reduced Glutathione |15 o 4 94 ¢ 61.0 + 12.1° 778 + 8.4" 748 + 72"
(% of control)

Results are indicated as mean = SD (n = 9). Different small letters represent statistical difference
(p < 0.05) of each group in a high order.

olojA, Ao ferric Reducing Antioxidant Power (FRAP) activityE &elstgion 1 Az}

rir
P‘L
N
=1
2o
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of YEMNAT. FRAP activitys A9 kst 4S8 YeEh™ lactate dehydrogenase(LDH)+= Abshd &=4F
ALE Yehd 5 e Azl

it

A A3, v AHATEY] FRAP activitys #4shal LDHO G759 S717F SRIE AR, & & Az &3k
%%(AASC ) FolToll A= FRAP activitye] Z71eh $H7 LDH 42529 f214 2 747 &dF ).

¥ 2

Control PM AASC 50 AASC 100

FRAP activity
(Absorbance at 593 nm)

0.43 + 0.02° [0.28 £ 0.01° [0.31 + 0.01° [0.35 + 0.03"

LDI contents(U/L) 187.3 + 23.8" |256.0 + 42.8" |146.3 + 33.3" [186.0 + 34.4"

Results are indicated as mean = SD (n = 9). Different small letters represent statistical difference
(p < 0.05) of each group in a high order.

2-5. & % Az EJFEEY vEZEF} 7R AN &F

H x99 wEFZ=gol VR 7E FAS A= 547 & 39 e AF AR, ZnAEATe] A
gz2a 3 vlaske] rEZE=gol UlE-9] reactive oxygen species(ROS) ¢ 5719} mitochondrial membrane
potential MMP) 9} ATP 9] A7 SRIFHATH. ol g HAie ZHAHAR Q8] vEFZ=g o] 7537}
fradEteE AL onEn. AR, & 2 AWMz E3FEES AaFos & 3 AWz EFEE(MAS0) F
of ol A ROSO| °<F 7t WP ATP 9] 94 717 SRl=ENL A5 £ 2 AWz E33EE] A4
= o 2F oA 2 AERRE e nEFZ=g ol Ve E MAEE Aol AU

[‘}014 ]I

Z 3
Control PM AASC 50 AASC 100
ROS contents 11y o 4 96 5" 136.4 + 25.5° 112.6 + 32.6" 107.6 + 20.3"
(% of control)
MMP be ¢ ab a
100.0 = 14.4 74.1 £ 26.4 118.5 + 31.9 149.7 £ 5.9
(% of control)
ATP contents 05 g 1 91 4° 170.2 + 53.9" 241.1 + 56.4" 310.0 + 63.2°
(nmole/mg)
Results are indicated as mean = SD (n = 9). Different small letters represent statistical difference

(p < 0.05) of each group in a high order.

2-6. & 3 Az THFEEY FET AT

g 224 9 A% A AT d¥ oy w@usts 1Y dite = 4o et A3 At
Zul A HX o A p-INK, p-l1xB-a, p kB o] F7MEE AS . it
shel INKS] 7k 9% Wl SUFE A AHCR HoFr, [kB-ah NF-kBO] QI4tsl S7F aeja 454 A
oJE7Fl TNF-a R IL-1Be] S7hek C0X-29] AT 7he 2vAMAR Qls) 950 S7hskle& vehdn. v
of, & s AWEx FTHFEIEE AHT MSCRoITAAE 2rARAR Q17 959 TV FoH o 35y
= Ao yest. oldd A & 9 AR ERFFES] A 2viAvAs A% W 24 2§74
49 945 S7HE AAdske W a2t A A4S BolErh. oY Ade xvAwWAR AY 5

7

Ao, &9 Az EYFEEel 94 5571 A% W 2 A= olgd & vk AL

oL

rla
o o

O
=

ruo oZL

Lo
=)
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= - = o = =)
ool A vk mpeh o], el FAAHQ AAAE FAstA AEEHA oy, B we] ARS oldlshs
5 > IS =
g BUT Ael W ol thE TALAE 371, WA, A 55 Foe], HuA ohe o
oy APEel W9 el X3EE vE A dE &olaAl A S otk T ER oA 7Ed
ANES RE WolA ol AA) Foln @AAo] ol Ao oaslop ek W wHe] Wl A 4
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