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Q@ oF : slA oo o3t nAHz| o] Z7le nBEL Ashd &AM L) spEstE B oo s
e SRk EE 9] A4S hyaluronic acid, filaggrin, MMP-1, ROS @52 B/t 24 PM102
2 RBE ZHHIPAE HS BES @Isieltt. I 23} 1,1-diphenyl-2-picrylhydrazyl(DPPH),
2,2'-azinobis(3—ethylbenzothiazoline=6-sulfonic acid(ABTS), FRAP assay°llX FEoEH 02 F4itsts
o] F7lot= As E]lstait. ZHddAao PM10 300 wg/mi= T5o2 A3t FofA= hyaluronic
acid ¥ filaggrin®] 50% oA #4stgom, vy, fiin], EEF z%‘:‘—‘% Aot Lo Z715F
k. MMP-19] ¢ PM10 ©=A2woll= 55% ol S7Fetley, 553 A2e 49 d4ste] Z2
A, detrg o] ZoiE Aoficts Aoz FriEnh, T3 AlHen4 #jolE o83 ROS &34 A =&
A=)

=& Azlstale W dase AL fAlskint. 5] ERY 529 25 pg/mlold S9dE2T fA

3 490] A71S tehlie] ROSY) Aol FoldoR Aatt A skt £ A7E Fate] H¥d
Fopl 2419 W, fuly, ERGL dRAREE NS BEsAG AT & G A=A b
B A 915 Elolo]d AEoR B89 4 9 Aow Amwd,

FAo]  erfAFEEE, FEFIANE TAEA, PMIO, AE 2R 7]
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Abstract : Due to the increase in fine dust caused by environmental pollution, oxidative damage and

aging of the skin are accelerated. In this study, the antioxidant, hyaluronic acid, filaggrin, MMP-1,

and ROS level of selected herbal extracts were evaluated to confirm the protective efficacy of

keratinocytes treated PM10. As a result,

the

antioxidant capacity of 1,1-diphenyl-2-

picrylhydrazyl(DPPH), 2,2'-azinobis (3—ethylbenzothiazoline—6—sulfonic acid(ABTS), and FRAP assay
increased in a concentration—dependent manner. Keratinocytes the group treated with 300 zg/ml of
PM10, hyaluronic acid and filaggrin decreased by more than 50%, and increased in the group treated

with extracts of Alpinia officinarum, Ulmus macrocarpa, and Ulmus macrocarpa but decreased when
the extract was treated, which is evaluated as inhibiting the degradation of collagen and elastin. In

addition, in the case of ROS measurement using zebrafish embryos, it was confirmed that the extract

was reduced when the extract was treated 25 pg/ml, the intensity of fluorescence similar to the

negative control was shown, confirming that the production of ROS was significantly reduced.
Through this study, the selected oriental medicinal materials, Alpinia officinarum, Ulmus macrocarpa,

and Ulmus macrocarpa, protect the skin from fine dust. It is thought that it can be used as an

anti—aging product for skin improvement as a material that can be improved or improved.

Keywords  Herbal Medicine extracts, Keratinocyte, Fine dust, PM10, Zebrafish
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cineole, methyl  cinnamate,
galangol, flavonoid 5& st UcH4]. 1=
& deRE A%kEY, FE, 55, U A9
T ARBEO|AH Hte}, dEF 5o oA T
o] Hurofx Qltt. fruln= EuTel Ads
A BE o] T2 ARgEOA gtk 8 4
HS (+)-catechin 7-O- B -D-glycopyranoside,
procyanidin B-1, (+)-catechin, (-)-epicatechin
o7 dHxl ofyede its}, I+, I, A
B FEMA Sol Ei HoiA QUots]. EEH
< W] &l B de4 dEoR AHu|
NP2 (Smilax china L)9] <70ty 8 A&

2 chlorogenic acid, caffeic acid, polydatin,
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kaempferol-7-O- 8 -Dglucoside, 2.2 &2 3L
tHol. EEQY dtRE= FF, o, T9 dY
Soatel avph dEA Ad(7-9]. 2 A7
E Fre ¥ A FE=25H A4
A25E 2= ol mRZAA 2 4o ¢
Areh @9l fad asS =elsty, ol Sl
nAHA 2R 4 w5 A oHEE Aa
A=A 28 7Fede stz stk

Al S

N

= |
21, FE89 M=
2 ARA ARERE 17, e, EEGS
FHs|HoA Fdste] AlH & ARgSHRT &
9 Az Ng FEE2 10% & FEE52
17}, gdn), EE 100g ol SR 70% ©
ELS 1000 mL 2 7}5te] AReo|A 24 A|7F FoF

watste] FE5Hth FEE2 Whatman No. 1
filter paper(Whatman Inc., Piscataway, NJ,
USA) 2 o atslar FAAZ7|(FD8518,
IIshinbiobase Co., Dongducheon, Korea)& A&
g —85 TollA TZAAZRSIH. o] AdA
FANZES SRSl &dloted FEH] vk
(20-100 pg/mL)& 5ol Aeds st

2.2, N
L-ascorbic acid, 1,1-diphenyl-2—picrylhydrazyl
(DPPH) radical, N -succinyl-(Ala)3p -

nitroanilide, elastase(0.35 mg protein/mL, 7.8
units/mg  protein),  Mushroom  tyrosinase,
Potassium persulfate, Ferric chloride, Trolox
(6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic  acid), TPTZ(2,4,6—tripyridyl-s-
triazine), Sodium acetate &= Sigma Chemical
Co.(USA)ollA }iste] AREsHElTt. Al ZEufefe
A5 fetal bovine serum(FBS), penicillin/
streptomycin, 0.4% trypan blue, dulbecco's
modified eagle medium(DMEM), <+ Gibco
BRL Co.(Grand Island, USA)ollA F<I3+1,
3-[4,5-dimethylthiazol]-2-yl]-2,5—-diphenyl-tet
razoliumbromide(MTT), haemacytometer
(Marienfeld, Germany)= Sigma  Chemical
Co.(St. Louis, MO, USA)NA FA5Ach
Hyaluronic  acid  (HA) linked
immunosorbent assay (ELISA) kit, Filagrrin

enzyme

o dA] PM10LE &AL S5

TR AAAEA Bopl 3220 1% M % B 3

Kit+ R&D Systems (Minneapolis, USA)of A
ERErEY

2.3, gtst gt

st &89 54E 9lsl 1,1-diphenyl-2-
picrylhydrazyl(DPPH), 2,2'-azinobis (3-
ethylbenzothiazoline—6-sulfonic acid(ABTS),
FRAP assay & S74st3ltt. DPPH radical 4-7]
oA Aofl& (%) (1-¥-79] FF=/tx
Fo] E3%)x100 02 Fho] ARSI ABTS
radical cation decolorization &4L #31-&(%)
(1-REg79] FF=/d279 F3E) X100 o=
A4t3ich. FRAP 2 Benzie @ Strain H[1996]2]
el skl 545k oH[10], FRAP+= %+
E4Q0  Trolox& ARESHH(Q25 and 600
mM)mM Trolox equivalents (TE)/g & Zt& Al
AFser11].

2.4, MZH S

Aol Ay A] AlEF(human  keratinocyte
celDQl HaCaTAMlZ+= AR n=RE E4S
gl AgslgIh. AEZE 10%  FBS, 1%
penicillin/streptomycin ~ (100U/mL)-&  Zg37F
DMEM HiAE AMgstgod, 37C, 5% CO,
incubatorofl A At Bl FstATt.

2.5. MTT assay0ll 9|8t MEZEEM =X

HaCaT AZE 96-well plateo] 1% 10%ells/
wello|E)A] seedingsty, Al=E Z+ZF 5, 10, 25,
50, 100 pg/mle] =& sto] M7t & 37T,
5% CO, incubatoro| A 24A|17t F<t wWiFslAT)
o719 5mg/ml &9 MTT & 0.02mlE #H
7¥sto] AAIZE WY & A& AAstr 7
well & DMSO 0.15mlE AH&]ste] A4 15
EZF 9k A7l B 540nmoflA B ES S5
th AEEEEe A d7Eet RV S8
#ags2 eyl

2.6. Wound healing assay

HaCaT AZZE  6-well plated] 6x10°
cells/well2 B35k, plateo] confluent cell
layer7t 2 wizbx] wifstalet. HaCaT A9
EHo] 200u tipe ©]&35te] scratch® FETH
oh2 PRSE 18] AEE % PMI10 300 wug/ml<]
FEE A & F FEES AHst o
Al 2417t vigsEATE. A7) whE healing A&
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& AHor Ao, dot QJE scratch
HAS SH & A2E Aot 2 d=
I} H|wolo] M o]y HWAHZ WEEZ Ueh
At
AR .

2.7. Hyaluronic acid ¥ filaggrin MAMZF =X
HaCaT A&l PM10 300 ug/mix} SHefaf =
5 =2 A9l ¢ hyaluronic acid®]
g ZA5H7] Adl 6-well plateol] ZF well
F 5x10° cells/well HEZ7} HE2 seeding &
24A7F Rt QHgstelglet. o F, HizE A|Ast
I g FEES SEEE APste] 2443
wioelsich, 7t wellz ] AEAIE st
w AZALe] virdoll wel ELISA assayE 43
sk,

ol i

2.8. MMP-1 W3 =3

HaCaT MZZE 96-well platee] 5 x 10712
seedingsty] FEES FEA Hix]o| -&dliote
SRR 24A% Hidstd HiAE AlASH
PBSE A4 & PMI10Z et wiz|o] A=|s)
Az &4e s & Az 4592 189
X gollA 58 AHEst MMP-1 level&
MMP-1 (cat. no. DMP100) ELISA kit (R&D
Systems  Inc., MN, USAE  A&5tH
fluorescence  microplate reader ~ (Molecular
Devices, Sunnyvale, CA, USA)ollA &35} ch.

2.9, HE2T| 3 AF

fAdE s EREed A H s
<=2t {3t A|AHRIQI zebrafish automatic system
(Genomic design, Korea)ollAl A&3t9ict. A2
ehl4] ol w leh, % 14h 3712 %] A
ALl 27~28C 25 FASHA S brine
shrimps(artemia salina, naupliDE& oF¢ 33 &
oAstairt. Hiob AHE Sl mating  cageoll
divideE o] gdl ¢4 FEt T oS divideE
AAst 9 ZARR AES fEokloh A3
A73st djotgts EE5) sea salt solution® 2 &
B3] Mkl 100 mm dishol 50~100m}t2] 2
B F2x(28+0.5T) oA ARgstd, 24
AlZF 7|12 vjot medias W ASFH L.

-{O|(

2,10, PM100]| 2|St MHz2tm|4le] ROS &H
nAHz 7 ZAPE AlBEetm] 4] ROS &2
Z7o17] Qs 46417 vkt AlBetw 4] wfjoto]
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FLEZ FEEE Aot 1AIXF B9t Hjeket
5 100 wg/mle] PM10S A5t 20 ug2l
2‘ 7 —dichlorofluoroescein diacetate (DCFH-
DA, Sigma—Aldrich, USA)E #7I5to] 1417t &
QF vl & Egg Water® A|Hste] FFAuH
(AM4115T-GFBW, Dino-Lite, Taipe)22 It
Zrsteict.

2.1, SAX2

AEA A= SPSS 12.02 AMgslEoH, &
ozt AFL EAEH(ANOVA: analysis of
variance) T2 1S 0] 85}to] t—testS o]-8c}o]
SAA 4= p< 0.05, 0.0194 ASSFAT

3. Eit { o

3.1. DPPH radical A7{&tA
DPPH radical &7 &4 A|d4H
A EZo] DPPHO] radical2 A7 ste] &A=
= HE olgsty et BE SAoks W
oty Ao g2 &4 FriZo

rlo
odk
=
Lo

280l gk olgHH12]. 7 1=
o, EEY 70% e FEE1 4 4tE
¢l ascorbic acid(Vit.C)¢] ¢4its}t 2
radical &AGAHo2 =Aste] H| W5k th(Fig.
D. 3712 e FEE2 M 22 5

o
o
g
"o
2~
T

lo

1000pg/mLoAN Z+2Zr 40%, 53%, 63%%] =&
aAgEe Hetdigleon, 328 & ESYol O
ZE49 Vit.Co 4% 7P AR AAFY
= sk

3.2. ABTS free radical 2A7{&A

ABTS radical £2ASAHL F4is} 858 =
Aotr] 9t WHo=A de  o]8HTH13].

ABTS®} potassium persulfates 4o HH3-A]7]
H ABTS+7F A== =259 et
OJgto] ABTS+-7F A7 =] radical 5749 &
Mo FAHT}, o]e} Zo] ABTS+ M ®hE2
olu] A== free radical®] AA B=E 53
= A2 Yeifo] ABTS+ &A84 8% &
Aote oz agA, A4 HFo| o
7HeottH12]. 2 AddMe fuls], 1Y, E
2 A FEE7} ascorbic acid(Vit.C) <]
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Fig. 1. DPPH radical scavenging activity different extracts of herbal medicine. AOE, Alpinia
officinarum 70% ethanol extracts; UME, Ulmus macrocarpa 70% ethanol extracts; SCE,
Smilax china 70% ethanol extracts; Vit.C, Vitamin C. The values shown represent mean
+ SEM of three different assay. Different letters, such as a, b, and ¢, showed significant
difference(p<0.05).

& ab ab
€00 | 2
E b be
2wl
8 C
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E
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= 20 L
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AOE (ug'ml) UME (ug/ml) SCE (ug/ml) Vit.C
(ug'ml)

Fig. 2. ABTS radical scavenging activity different extracts of herbal medicine. AOE, Alpinia
officinarum 70% ethanol extracts; UME, Ulmus macrocarpa 70% ethanol extracts; SCE,
Smilax china 70% ethanol extracts; Vit.C, Vitamin C. The values shown represent mean
+ SEM of three different assay. Different letters, such as a, b, and c, showed significant
difference(p<0.05).

ABTS+ 27 dE v ZAste] et ABTS+ AAZA fxo] =4 Uel} 1 Adko]

(Fig. 2). 1=, 0], EEY dopy =25 SARFS & 4 Q)i

2 1,000 pg/mLe] BLelA 90% o]Aite] o

&7 F4E Uetdrt o= DPPH £AEA 3.3. FRAP 3tAts} A

et GARE A vehdch Su Al FRAP ¥ DPPH radical 47 &4 24

&t TR AR mse AN Zd e mAYSe] o2 kst g rbEol

DPPH' *74 Y47} ABTS+ 2784 Afolo]l & th. DPPH radical 4784 ZHEL  free
WEAZE Aotal HAEoH13,14]. ofef wh radicale A¥HAo 2 4AsM= Ao olate] &4

‘%WJ', filn], EEY FE&°| DPPH-¢ o Wrbste wrHo| . FRAP HMH-S ferric ion

< Lo

-\E rlo
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AOE (ug, ‘mf)

UME (ug, ‘mly
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Vit.C (ug/ml)
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Fig. 3. Ferric reducing antioxidant power (FRAP) of the dlfferent extracts of herbal medicine. AOE,
Alpinia officinarum 70% ethanol extracts; UME, Ulmus macrocarpa 70% ethanol extracts;
SCE, Smilax china 70% ethanol extracts; Vit.C, Vitamin C. The values shown represent

mean + SEM of three different assay. Different letters, such as a, b, and ¢, showed

significant difference(p<0.05).

Cell wiability (%% of control)
2

AOE (pg/ml)

UME (pg/ml)

SCE (pg'ml)

Fig. 4. Effect extracts of on cell viability of HaCaT. AOE, Alpinia officinarum 70% ethanol
extracts; UME, Ulmus macrocarpa 70% ethanol extracts; SCE, Smilax china 70% ethanol

extracts. HaCaT cells viability was measured by MTT reagent. The values shown represent
mean * SEM of three different assay. One-way ANOVA was used for comparisons of

multiple group means followed by t—test (significant as compared to control.

o] ferrous2 H2E+= S
o] iteteg SXste HHes @2 pHo|
A ZAe] Qlste] 371 Ho] 27F HE FHYo]
= Y98 7|zste] 2tEolRl ®EoltH15].
a7, fHn, EEge FEEC EAsk:e
FRAPZ2 ascorbic acid(Vit.C) Hlw EZ=Z 3}
o ZAstdctFig. 3). 7M1 A FE=E
Z4% A3 u=Fg, {90, E5 ZF2 1000
pg/ml A ZFzF 9.4, 9.7,
Fe’/mg?  ZAHon, EEgS HuEdd
Vit.CeF FARE BA4S YRS 18 4 913l

o,

*p<0.05).

3.4, Human keratinocyte(HaCaT)2| MZEE

stol
HaCaTAIZE o]§ste] W&, fuly], EX
g FEEo Wit AZAEES HriekaAt

i =

MIT assay® 4stdch. $28e 5296,
10, 25, 50 ug/mh2 23t A3} 3712 A
FEEA 5, 10, 25ug/ml HEoAE HaCaT
A gEgo] 2 Jge Yena] srort, 50
pg/mle skols ME AETE] 90% olstz
ZAEE AL Felst 4 glo] {uin EEY
FEEBES 50 pg/ml 52 A Al NEZEA
o Golsflof e sHolst 4= Qiglom, o]&
oA 50 pg/ml olat HEolA A¥S A
St (Fig. 4).

ok ruh
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Fig. 5. Increased cell proliferation and migration activities of extracts human keratinocytes (HaCaT)
cells. HaCaT cells were scratched using a yellow tip. Migration levels of HaCaT cells were
observed using an microscope. HaCaT cells were treated with various concentrations of
extracts 25 pg/ml for 24 h. Extracts treatment leads to increase in migration of HaCaT
cells. Cont : Control group (not PM10), PM10 : PM10 100 zg/ml (not treated extracts),
AQE, Alpinia officinarum 70% ethanol extracts; UME, Ulmus macrocarpa 70% ethanol
extracts; SCE, Smilax china 70% ethanol extracts. One-way ANOVA was used for
comparisons of multiple group means followed by t—test (significant as compared to control.

*p<0.05).

3.5, &M 3t T} Hlwste] WESIGLE O Ay EEY FEE

HaCaT Ao 4L FEotA HH Ao 25 pg/mle] AHg] FollA HaCaT M7} A4 B
A} o] Fo] FA3tEe] SAFH HES 38D 12 olFst A Aol FHX AL Eelst
woolEet AL FFE A D A 2 ot
A FasitH16-18]. FEE9 mEAHA 33"};
oAsty] Qs HaCaTolA scratch & = 3.6. Hyaluronic acid U filaggrin MM =Xl
wound healingg W7}t AAHE FET i-l-l'
HaCaT AlZe) 25 T2 AHstaon, 4*40}— 7149 8 4 4=

H
ARE As) e WA PMI0 BEAAT & Aol GeS ok HAL BP0 g
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gelo] Fasto] wRO] Z7ws} A4

S do £ lomg[19] mFEL3}
A 2 w7Agg S YA HAY &
7t 8% ZAor Atmdoh ZEAFIMEE B
o Adoos ZofdasE A3 HEFAAA 2=
o] gl 7 Az HIPYHACh FF mao
Ue HHER F=F5 AFolA  involucrin
(20,21], ®x o] H}HFZ} Z-AZo] loricrin, 35
Hol| ZQ3 filaggrin 50| E3E Z7Is}]
[22,23], 2+ Wl keratin filamentE -SHAIA
gty HHe £x9 S-S g4, 1R
ZERt AR A 75l Z1oiskAl Hrh24].
olgfgt olg& HIF R HMRPHF Fag A
< Sl= HAS} filaggrin®] &4& 45t 1

= LN

a)

120

Hyaluronic acid (% of contral group)
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W EEy FEES PMI0 AHE ¥
At Ay HASF filaggrin 25
T oEAog W]

7S Eeld 4 S8tk 59, EEY &=
7% HAS} filaggrinoll A 25 pg/mle] Fkol
£ PMI10 &5 Aol Hls] 242t 19%, 18%
TAgdS Uetdo] 137, il 2240

= o=
T2 245 Hehde gelstit.

3.7. MMP-1 X3{&tM

MMP-1A4124 B7Fe s3st9lon, PMI10
S HaCaT AlZo| A=t 3¢ MMP-19] o]
7kt ¥ FEES A FelAMe
MMP-19] &2 PM10 5 Aol H|5)] &

*
* *
5 10 25 5 10 25
UME (pg/ml) SCE (pg/ml)

0 5 10 25
Cont PM10 AOE (ug/ml)
b)
120
el
8
&b
‘E * x * E:
B * X
o
=
£
=
&
ED
=
0 0 s | 1w | s ] 1w | 2 s | o |
Cont PM10 AOE (pg/ml) UME (pg/ml) SCE (ug/ml)

Fig. 6. Effect of extracts on Hyaluronic acid and filaggrin synthesis. The supernatant was
collected from each well and HA and filaggrin were determined by ELISA kit. The

values shown represent mean = SEM of three different assay. Cont :

Control group

(not PM10), PM10 : PM10 100 zg/ml (not treated extracts), AOE, Alpinia officinarum
70% ethanol extracts; UME, Ulmus macrocarpa 70% ethanol extracts; SCE, Smilax
china 70% ethanol extracts. The values shown represent mean + SEM of three

different assay. One-way ANOVA was used for comparisons of multiple group means

followed by t—test (significant as compared to control. *p<0.05).
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MMP-1 (% of PM10 group)
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S PMI002 £4S SR J¥ARGIATN Bop 2229 Y A a%
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Cont ‘ PM10
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‘ | I * I * * | *
*
0 s | 1w | s s | 10 | 2 s | w0 |

UME (pg/ml) SCE (pg/ml)

Fig. 7. Effect of extracts on MMP-1 expression. Hacat cells were incubated for 24 hr. MMP-1
level was determined by ELISA kit. The values shown represent mean = SEM of three

different assays. Cont :

Control group (not PM10), PM10 : PM10 100 zg/ml (not treated

extracts), AOE, Alpinia officinarum 70% ethanol extracts; UME, Ulmus macrocarpa 70%
ethanol extracts; SCE, Smilax china 70% ethanol extracts. The values shown represent
mean = SEM of three different assay. One—way ANOVA was used for comparisons of
multiple group means followed by t—test (significant as compared to control. *p<0.05).

ToEHog AL MMP-1 sE= 24
tiztef s PM10 @5 Ha]FolA 55% o]
A B3t gxFog, 2EE 25 pg/mL A
ToAE MMP-1 §=50] 10 % ooz {9
s AAastAck(Fig. 7). wEbd 2 A £
E2o] mAHAR <l Friele mREAES]
MMP-1 &HdS A5t F5 AL AT
4 9le Aoz wWErh

3.8. ME2im|4 HiolollAM ROS Mo Xz F3t

PM10C2 {Z% ABzno4e] ROS A
DCFH-DAZ} Mz FitE & ofAEr|7t
F8l"  2'7-dichlorofluoroescin®]  FEfof A
ROS¢} ¥h-g5te] gFEdS AAote 42 ol
SotATH25]. 1=, fdn), EEY FEES
At ABetn]4] Hijote] JFS AT dxt
EEY, fun FE2E9 4¢ ZF mAEAg
A FAANRTESG = sRoEHo2 3G9
A717F FZaske AL ZRlstda 59 EEF
FZEEY 25 pg/ml FEE A3 AEZtT4
Hjohs AR FARRE e A7)7 vt
L PM109] o3t ROSS] 7ol frojez 4
ASHTE 9F AEFARRE njRo] B4R
ROSE Alzatol A 218 Ipiehe Al&fste] U™
o] 4ts} BEE-Z Bl AlEE &R olofzith
ROSE A4 AlzZoAx gHitet Q1aket +3 9L

Al EAs, ROS7E Y= AL Farst 127}
TS AlEUe] AtelEe] Frbeh d=gh
ROSE= DNA, @, A 5 Al 74 848
A7 MMPs©] Tde £xlstal Z2pd 9
AAE HfS Zafsl w7 kIS TSR
oebd ROS oAl 4< 7 282 nF 8}
5 AL & ok

o
ol PR RREE &4 giE A
= FFE aAE ot stk
HaCaT Al&of] PM10 300 wg/mlE A z2|ste] A
EEFE RS F A FEES FRHEE
A2]5te] hyaluronic acid ¥ filaggrin A4 &3
29 #ristga. 1 Ay PM10 @EA 2]
A& hyaluronic acid @ filaggrin AAo] &4t
b vk}, fuln, ERY FE2EL At
TolA= F7kete] mREFENA aaE YE
= Aoz momdtt, MMP-1A431E4 H7tof
ME PM10& HaCaT AHZo| Az #H$
MMP-19] ¢fo] F7lotqtt. ¥iH FE2E2 A
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Fig. 8. Protective effect of extracts against PM10-induced ROS generation in zebrafish. Zebrafish
embryos were exposed to PM10(100 xg/ml) and treated with various concentrations(5, 10,

25 pg/ml) extracts. After incubation,

zebrafish embryos were stained with DCFH-DA.

Intracellular ROS were detected by fluorescence microscopy. Significantly different from

only PM10-exposed zebrafish embryo. Cont :

Control group (not PM10), PM10 : PM10

100 g/ml (not treated extracts), AOE, Alpinia officinarum 70% ethanol extracts; UME,
Ulmus macrocarpa 70% ethanol extracts; SCE, Smilax china 70% ethanol extracts. The

values shown represent mean = SEM of three different assay.

absence of extracts.

3t oA MMP-19] 422 PMI10 9= A
of HlF| wxolEHor ZrAsIATE AlBet4
ot Al ROS A4 A7 ants 4 47 B
Y, fu] 2252 AstgS o PMI0 &
= A2E FFe AZIF gaste Ae &
st Es| EEH FEES 25 pg/mloA
SANET T FARE @] Al717E vEd ROS
o] Aol fojHoer AT A stk
2 Oﬂj‘LE Soto] e gop Al v,
e nAuzzRE m§fE HEst
7%‘% 7H*d6aL T Y= AAEAL TFee At

F
-

*p<0.05 compared with
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