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2 ok B dFe o okddtm Fzgo] gle A8 URE o)E% 49 2AE AUstd gF A P HEF olEd o
Ho Hesold & e A5 AT dFAE Mt nA Pl oo Mt AEHeR EF AP 5o AHEHAR 2 FUF
(Paulownia coreana Uyeki)E £AE 8t 23UF o 3589 st 253 49 8% dolaozn 3PFE 4529 7}
54& #eslgrh EPRS o] &8t 2 EUYT 9 F£E9) superoxide anion radical £A% & el oes thaA L F oA 9
LPS Al 9z fr=HoiAe NO9 A4S AdAFle 5% IUdadh 1 As}t FE289 578 NO A4 Asise &
st REUR 9 3259 &9 A% WIES FHstk ELISA 7|¥E o83l PGE; A4 oAl £%& #Uslged
NO¢} PGE, A4 ©¥ld<l INOS9 COX-29] #g %5 elg A7 e FuUF A FZ2E Agd 93 F ide] vy &
A3 ZAHE RE FUdsHdh £33 95 wrgel 27 @A BAsE kB-o ¥ EIHATE AEE % Ax

LPS A 30 min ¥ [B-a @449 Rat dolbll Hiv] SEUY 9 2282 W AYAYL F$ Ate) Fslolx
KB-e ¥Ag 237l QoA @t AL BT, o2H 2FUT I 280 BG5S 9F 9 A5 Ave 2

7l EAd g kB-o @AY RAE oMo BWHoZ NOS PGES A4S uaNDe Fusdd @
CCD-986sks} Raw 2647 AIEo] 0ldt A SAo] 2R $2¢ FAFOTH LBUT 2o 9 55E 087 I A

gt zA 9 g Zheds stk

Abstract: This work was carried out to investigate the anti-inflammatory effects of Paulownia coreana Uyeki on abirritant,
atopy and acne skin. Paulownia coreana Uyeki has been used as a traditional medicine having anti-febrile, anti~inflammation
effect in Korea, Paulownia coreana Uyeki leaves were extracted with 70% EtOH. Its superoxide anion radical scavenging
activity and inhibitory effect on LPS-induced NO production were examined. The extract inhibitied the generation of NO and
PGE; induced by LPS in the macrophage cell line (Raw 264.7). Consistent with the inhibitory effects on No and PGE;
generation, the extract inhibited expression of iINOS and COX-2. In further study, it was found that the extract prevented
IkB-a degradation, as demonstrated by western blot analysis of IxkB-a@ protein level. However, the extract treatment did
not affect cell viability at 100 pyg/mL concentration in both human skin fibroblast and Raw 264.7 cells in vifro. Thus, the
present study suggests that Paulownia coreana Uyeki leaves extract have significant anti-inflammatory activity and potential
as an anti-irritation material.
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24 4% f2¢ 245 AFsA "ok webd Raw
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taglandin Ep, PGE)S WEAFIA =HH #HFe NO €
PCE; 59 €% 9dxE 5% NO synthase (iNOS) ¥
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et Qe LFUT & ol&ste IAFE Y8R9
HE& e A dsteq LFUF A FEEY
s 9 85¢ LolEyth ARGAANTEE
(electron paramagnetic resonance, EPR)S ©]-£3%t su-
peroxide anion radical &A%< Uy FitsesS &
HEglon 9 ATo2M HAANEFE o&3 I
ghgo] MzAg RS gt ould Ao A
3 AGE TolFeA PopHGIT

2. Nz ¥ 2y

2.1. &Y [z

2.1.1. AR F4d|

B AH) AEE 9 ¥V (Paulownia coreana Uyeki)
Y& AT 79 e AHZEE T3Pl SAsA
AxE 4 L2 wEo] 0% o#E(1 : 20 wvE
F&ato] AF o) ALgatGL)

2.1.2. M b 3 Al

Raw 2647 A2+ 5 HEF 23 (Korean cell line
bank: KCLB)ellA] #<oF ol At83lgon CCD-986sk
AXE vs 3% 75 (American type culture collec—
tion: ATCC)ollA Edto}l AMESFATE 10% fetal bovine
serum, penicillin (100 units/mL), streptomycin (100
ug/mL)o] A7}E Dulbecco's modified Eagle's medium
(DMEM) wiZ| ¢} Iscove’'s modified Dulbecco’'s medium
(IMDM) iR 2 5% CO,, 37ToNA wjdstdct Ade
AFEE AFEL dimethyl sulfoxide (DMSO)E Merck
(USA), FeCl, 55-dimethyl-pyrroline-N-oxide (DMPO),
diethylenetriaminepentaacetic acid (DTPA), xanthin, xan-
thin oxidase, catalase, lipopolysaccharides (LPS), 3-(45-
dimethyl thiazo-2-y1)-25-diphenyl tetrazolium bromide
(MTT)= Sigma (USA)IA Fdste AHE3lx, COX-
2, iNOS, IkB-@ monoclonal antibodies % peroxidase
conjugated secondary antibody® Santa Cruz Biotech-
nology (CA, US.A)|A FLstgc).

2.2. Ay U

2.2.1. Superoxide Anion Radicalof| Cligt st =0t
Xanthin/xanthin oxidase ¥'H2Z superoxide anion
radicals AL, LEUF d FEEF YxrFEoes
AH8-8F quercetin®l] 2)% superoxide anion radical®] A7
4% & DMPO spin trapg ©] €3 EPRE &Aslgjon,
o] wkgolA A BAEE FH0LT FARELE A

Ast7] 98 DTPAS} catalaseE 718t FATh 01 M
Qa8 ol(pH 74) 185 Lol DTPA 2 uL, DMPO 2
pL, Xanthin 8 uL9} catalase 1 yLE €% F, xanthin
oxidase 2 uLE Yol AF H37} 200 uL7} HEE Y
t}. Xanthin oxidaseE F71sHH F4] superoxide anion
radicale] AAE 7] AZsled, o]E& EPRE ©]43}¢
3 Az A7E A3k

2.2.2. M=ol thst = o}

9% well plate o welld 5 x 10° mL 2 1 x 10° mL¢]
Raw 2647 A X9} CCD-986sk AE7} Eoigdes 7
100 lLE ¥3 24 h wi<ksisleh. v &= wix& A A3}
I, As =20, 50, 100 pg/mL)Z A FolR 25
T ¢ F2Eo] HUtE F¥A wiXdA 24 h s¥stA
o W% T MTT A%E 2 welldl #E718la, 4 h ¢
G270 vrgAZl & MTT Aol gh8 wixS A
AstAdth. Z welld]l 100 pL acid iso-propanol (0.04 N
HCI in iso-propanol)€ #7}8l9 30 min3t wHksle
31, ELISA readerg ©o|€319 570 nmolAd §3 &S &
A3

2.2.3. NO 44 Msls &3

9 well plated] welld 5 x 10° mLe] Raw 2647 A X
7 Eoe B 100 pLE ¥ 24 h wgsde). )
& F uAE AAsE, FEH wA HF 520} 2,
50, 100 pg/mLOE HEE QFUR I 228 Agd
% 9% dkg §E 222 lipopolysaccharides (LPS)E
100 pg/mLe] F=2 AZsE FUT 24 h v F o)
A& o]&sdla] NOY XM HAEE ZAsHL AEwY
o} 50 pLo} Griess Al9F 50 uLE £33l 10 min &<
HFg-AlZ) & ELISA readerE ©]-§3te] 540 nmell A &3
#He A% G YxRFoeRE NO A4 IdAAA
N-methyl-L-arginine acetate salt (L-NMMA)E 50 yM
of HEE Alz9} e Wog Asle NO A4 A3l
=g Hlashy ot

2.2 4. MEUAMS] Prostaglandin E, (PGEz) MM
Holls &3

6 well plateo] welld 1 x 10° mLe] Raw 2647 M%
7 EoldE B4 1 mLE ¥l 24 h sjatgich wiek
T HAE AAs, FEH wiRl] HFE F%7} 20, 50,
100 pg/mLo.Z HEF 25UF 9 FEES A &
% 9 FE <29l lipopolysaccharides (LPS)E 100
ng/mLe FE2 AHzlstel FArh 24 h wW|¥ F PGE;
kit AJ2FS o] 43} PGE:9 44 AE=E =43
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Table 1. Superoxide Anion Radical Scavenging Activity
of Quercetin and PLE

Quercetin” (ug/mL) (0"~ scanvenging activity (%)
11.1
5 49 -
10 62.4
PLE? (ug/mL) O;' "~ scanvenging activity (%)
10 168
50 383
100 431

1) Quercetin : positive control
2) PLE : Paulownia coreana Uyeki Leaf Extracts

Scavenging activity = 100 — (%EEP‘ ><100)
EPR

Egpr: sample added signal intensity
Cgpg @ controlsignal intensity

2.2.5. COX-2, iNOS, IkB-a chiiZiol iy gl
Axs ot

LEUHF d FEES MY Ax € dx27& PBSE
Aol & lysis X0 HEE L33t didL o
Ak YR F F5dE A% H Z well?d 50 pgel
9de Habel 129% SDS- PAGEoﬂ A71%9% 3HHT
PVDF "oz deladS plotAl7l 3 1 : 500, 1 : 10009
H&Z INOS, COX-2, IkB-a antibody% 1h 59 42
ol A ¥, peroxidase conjugated anti-rabbit 22} A&
ol g3le] W¥MlAS FEAFiL LabfrontierAbe] western
blot &2 A%¥ BioMax XAR &S o|&8lo ARE
=g

ai

Hr

B

3. & ¥ 13

3.1. Superoxide Anion Radicalol CHgt &Hatal &1}
Superoxide anion radical& DMPO$} ¥kg-dle) DMPO
OOH olg&te &% radical® wEoj 1 o] EPR A
TE 7MA Y. o] F o] |39 superoxide anion
radical 47 oﬂ w}a DMPO-OOH " ¢] EPR A& A7)
TArE 53 F 9 F%E9 superoxide anion
radical iﬂ%"é s 74 FH o2 FAAY. FHERTL
2Z2H g g e 21 e EFHREE AE E
A9 querceting AH&-3A™. BF7F 23} quercetin 10
pg/mLe] FEolA 62.4%2] radical A7 5E 5—.“’]3}%12
o eEFUF ¢ -zr%%-’] 739 100 pg/mLe] FEolA
43%9] radical £27% & VERUY. ¥4 EHZ'E‘Q.i AL
£50]A quercetin®] AT H= B2 zolE YERNUXA
T EUTF A FEE AANE o= ARl st &

gigshgEets| A, Al 32¢ A 4 3, 2006
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Figure 1. Effect of different concentrations of PLE on
viahility of CCD-986sk and Raw 264.7.

ol A4S &A% 4 AU Table 1).

3.2. A{]E =AM .E17|.

LFYF o FEEC] FAF AAAZ AEHUSA ¢
A 2A4Y9E Grketr] fste AR dig S4& ¥
7Fatdcth. AR frEle] ARl E(CCD-986sk)% #
el tAMERaw 2647 W AR FE F7H
e AT 244 P74 25 20 ~ 100 pg/mLe] "AHW
AA F AE BF AE BEE0] 0% oL FU3
4 HFigure 1). ] A QLEURE I ?“é%"ﬂ 2 AE 5
4E Yehlie 240 &8t 43S Fdaglen o
2k o]F AFoA= 20 ~ 100 ,ug/mL«] HaYelA 2
YT o F2E &9 &% 9UHE AAEIH
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3.3. NO 44 Mslls &d

QEFUF ¥ FEEY I &%& Hue] HAsto
Raw 264.7 A|Xo| LPSE Aglste] Fa AX v vjx|
ol A3 NO9 AAU¥S Griess reagentZ 733}
Aok LPS HEAl AEY NO AAFe] F43] Frlste
A sty on ¥4 EHZQOE A" NMMA A 2]
Al NO9| A #o] 51% Aashs A& A3t tHFigure
2. LFUYF ¥ FEEY E%% Q?l,} a3 20 ug/mL
o] FZAlA 50%e NO A AHsS Jehgozsy
NMMA 50 uM3 FARE &5 L}E‘rlﬂﬁi‘i} T3 50
pg/mLe| FEANAME & 0% $3% NO A4 A%
< Yelgeza o5UR 4 FEEY ¥4 &5 #

g JHE & YA

3.4. PGE, MM o 55 Ty}
QEUF o FEE9 NO A AdsS Felsta =
2 42 2 QA PGE2 AA 9A %L %7
sttt LPSE 8439 Raw 2647 A XolA PGE2 A
o] FUkeHA 28 UG oey 25T o FEE
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Figure 2. Suppression of LPS-induced NO production by
PLE. Raw 264.7 cells were incubated for 24 h with LPS
(100 pg/mL) and indicated concentration of PLE. (NMMA;
NG—methyl—L—arginine acetate salt, positive control).
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Figure 3. Effect of PLE on induced PGE; released in
Raw 264.7.
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Figure 4. Effect of PLE on LPS-induced iNOS, COX-2
expression in Raw 264.7.
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Figure 5. Time course effect PLE on the LPS-stimulated degradation of IkB-a protein.
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